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Abstract
The aim of this Commentary is to demonstrate that, while there is a growing evidence base
that disaster risk is socially constructed, the political and economic incentive for disaster risk
reduction remains weak and elusive. The methodology used to develop this meta-narrative
is a transversal analysis of the quantitative and qualitative evidence gathered for the United
Nations Global Assessment Report on Disaster Risk Reduction (GAR) between 2009 and
2015, integrating information on emerging global patterns and trends of intensive disaster
risk, underlying risk drivers and disaster impacts and consequences, insights into hitherto
hidden layers of extensive risk and the results of four biennium of government selfassessments of progress towards the achievement of the Hyogo Framework for Action (HFA)
into a coherent meta-narrative. The Commentary shows that during the HFA there was an
apparent increase in political commitment to disaster risk reduction. However, globally
disaster risk was not significantly reduced. While there was significant investment by
governments in new legislative and instrumental systems, policies, budgetary allocations,
information systems, early warning mechanisms and disaster preparedness, governments
found themselves challenged to address the underlying risk drivers or to integrate risk
considerations into economic development and urban planning. In fact, most countries
continued to interpret disaster risk reduction as the protection of social and economic
development from disasters: an approach that reflects a longstanding conceptualization and
interpretation of disasters as exogenous threats and shocks. The Commentary concludes
that this approach encapsulates a fundamental contradiction. Exposure and vulnerability as
well as hazard itself are socially constructed through underlying risk drivers including
globalized economic development, poverty and inequality, badly planned and managed
urban development, environmental degradation and climate change. As development
cannot be protected from itself, until it is transformed, new risks will continue to be
generated and accumulated faster than existing risks are being reduced. If disaster risk is an
endogenous indicator of a flawed development paradigm, then progress towards the policy
objective of disaster risk reduction will depend on the transformation of that paradigm.

Keywords
Disaster Risk Management; Underlying Risk Drivers; Intensive and Extensive Risk; Social and
Economic Resilience; Climate Change; Sustainable Development.
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Methodology
This PhD by published work presents an evidence based global meta-narrative that
demonstrates that disaster risk is socially constructed and that, at the same time, the
political and economic imperative for disaster risk reduction remains weak and elusive.
A meta-narrative can be understood as an overarching story or big picture that gives context
and meaning to specific narratives, bodies of evidence and analytical findings. For example,
the meta-narrative of 14th century historian and philosopher Ibn Khaldun (Khaldun, 1958)
explained the rise and fall of civilisations in the medieval Islamic world, using the concept of
umran1 to integrate and bring into a larger framework a diversity of geographical, historical,
cultural and political sub-narratives and evidence.
The meta-narrative, as a concept, was first brought into prominence by philosopher and
epistemologist Jean Francois Lyotard. He postulated in The Post-Modern Condition: A
Report on Knowledge (Lyotard, 1984) that post-modernism implied the end of the metanarrative, in a way analogous to Francis Fukuyama’s end of history (Fukuyama, 1992).
However, as others pointed out (Harvey, 1990) the post-modern idea that there is no
absolute truth quickly became a new meta-narrative in itself, as relativism became the new
absolute. Lyotard’s negation of the mega-narrative, therefore, ultimately contradicted
itself.
This meta-narrative presented in this PhD by published work is based on a transversal
analysis of the large body of quantitative and qualitative global evidence assembled for the
United Nations Global Assessment Report on Disaster Risk Reduction (GAR) 2, published
between 2009 and 2017 (United Nations, 2009, 2011, 2013, 2015, 2017) in support of the
implementation of the Hyogo Framework for Action (ISDR, 2005) and the posterior Sendai
Framework for Disaster Risk Reduction (SFDRR), as well as on a number of peer reviewed
journal papers (see Table 1). Over this ten-year period the GAR assembled a unique global
evidence base on the causes and consequences of risk construction and accumulation.

1

2

Ibn Khaldun used the concept of umran to discuss rural (‘umran badawi) to urban (‘umran hadhari) transitions in society.

The PhD candidate was the Coordinator and Lead Author of the GAR and designed and supervised the underlying
processes of primary data collection, research and analysis. In particular, the PhD candidate was responsible for the
analysis of the quantitative and qualitative evidence assembled for the GAR and developed a meta-narrative that
interpreted this evidence. It is this meta-narrative flowing through the published work, rather than the supporting
research itself, that is presented for this PhD by publication.
Each GAR was subject to a rigorous peer-review process by panels of international experts. A recent study identified 1,670
citations of the GAR in academic journals by mid 2016. As such, while the GAR itself is not a journal it has become intrinsic
to the peer-reviewed academic literature on disaster risk. It has also informed and influenced international policy
discourse. All GAR are full publications with ISBN numbers, openly available for download through United Nations
websites and commercially available through vendors such as Amazon.
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Evidence used to construct the meta-narrative
Reports and papers

Content

Contribution of candidate

International Strategy for
Disaster Reduction (ISDR), 2009,
Risk and Poverty in a Changing
Climate, 2009 UN Global
Assessment Report on Disaster
Risk Reduction, United Nations,
Geneva.

Presented an analysis of
global risk patterns,
introduced the concepts of
intensive and extensive risk,
underlying risk drivers and
analysed poverty and
inequality as risk drivers as
well as disaster outcomes.
Reviewed progress in
community based and local
level disaster risk
management and discussed
to what extent a political and
economic imperative to
empower at-risk
communities really exists.
Presented a trend analysis of
disaster risk over recent
decades and introduced
probabilistic risk metrics to
highlight the importance of
risk-informed pubic
investment.

Producing concept of report
theme; design of research streams;
identification and supervision of
research partners; analysis of
quantitative and qualitative data;
synthesis of findings; coordinating
lead author responsible for
approximately 70% of writing.
Sole author: compared
contemporary mainstreamed
policy and practice on communitybased disaster risk management
with the propositions from the
candidate’s first publication on the
subject from 19843

Maskrey, 2011, Revisiting
community-based disaster risk
management, Environmental
Hazards, Volume 10, Issue 1.

United Nations Office for
Disaster Risk Reduction
(UNISDR), 2011, Revealing risk,
redefining development, 2011
UN Global Assessment Report
on Disaster Risk Reduction,
United Nations, Geneva.
United Nations Office for
Disaster Risk Reduction
(UNISDR), 2013, From Shared
Risk to Shared Value: The
Business Case for Disaster Risk
Reduction, 2013 UN Global
Assessment Report on Disaster
Risk Reduction, United Nations,
Geneva

Assembled evidence to show
how private sector
investment, when not risksensitive contributes to
increasing disaster risk and
how disaster impacts not
only affect businesses
directly but can ripple
through regional and the
global economy.
Lavell, A. Maskrey, A. 2014, The Postulated how disaster risk
Future of Disaster Risk
reduction has been
Management, Environmental
interpreted in most
Hazards, Volume 13, 2014, Issue countries as disaster
4
management, based on a
vision of disasters as
exogenous threats to
development. Set the scene
for GAR15
United Nations Office for
Presented evidence to show
Disaster Risk Reduction
that little progress had been
3

Producing concept of report
theme; design of research streams;
identification and supervision of
research partners; analysis of
quantitative and qualitative data;
synthesis of findings; coordinating
lead author responsible for
approximately 70% of writing.
Producing concept of report
theme; design of research streams;
identification and supervision of
research partners; analysis of
quantitative and qualitative data;
synthesis of findings; coordinating
lead author responsible for
approximately 70% of writing.

Co-author: jointly conceptualised
workshop from which paper was
drawn, facilitated workshop and
contributed approximately 50% of
the writing to the paper, building
on contributions provided by
workshop participants. Input
paper into proto-draft of the
Sendai Framework.
Producing concept of report
theme; design of research streams;

Maskrey, Andrew, 1984, Community Based Hazard Mitigation, in Krimgold, Fred (Editor), Disaster Mitigation Program
Implementation, Virginia Polytechnic Institute, USA.
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(UNISDR), 2015, Making
Development Sustainable: The
Future of Disaster Risk
Management, 2015 UN Global
Assessment Report on Disaster
Risk Reduction, United Nations,
Geneva.

made during the HFA to
address the underlying risk
drivers and that the
underlying paradigm of the
HFA had been contradictory:
namely protecting
development from itself.

identification and supervision of
research partners; analysis of
quantitative and qualitative data;
synthesis of findings; coordinating
lead author responsible for
approximately 70% of writing.

Each GAR, therefore, had a specific theme and made a particular contribution to global
knowledge on risk. At the same time, the GAR was characterised by a number of central
analytical strands that flowed through the report series as a whole. Following these
analytical strands, the GAR series:
1. Constructed a coherent world geography of disaster risk patterns and trends,
underlying risk drivers and disaster impacts and consequences, through the
development of a global multi-hazard model of intensive risk4.
2. Provided insight into hitherto hidden layers of extensive risk5 through the collection
and analysis of new disaster loss and damage data with a national level of
observation and local level of resolution.
3. Analysed government self-assessments of progress towards the achievement of the
HFA and surveys of the private sector to determine to what extent states or
businesses were able to identify a political and economic imperative for disaster risk
reduction.

I
This PhD by published work integrates and organises the findings of these three analytical
streams into a coherent meta-narrative. Building on the consistent and comparable global
evidence amassed for the GAR, it argues that by moving from a meta-narrative of
exogenous disasters to one of endogenous risk it is possible to understand why the HFA
failed to protect development from itself.

4

Intensive risk refers to the risk of high-severity, mid- to low-frequency disasters, mainly associated with major hazards
(United Nations, 2017)
5

Extensive risk refers to the risk of low-severity, high-frequency hazardous events and disasters, mainly but not exclusively
associated with highly localized hazards. (United Nations, 2017). For analytical purposes the GAR used a statistically
calculated threshold to classify disaster reports as extensive or intensive risk: less than 30 people killed (extensive); 30 or
more killed (intensive) or housing destruction: less than 600 houses destroyed (extensive); 600 or more houses destroyed
(intensive). No lower threshold was used in the extensive risk category

8

Claim to originality
Societies have no control over the forces in the earth’s interior that generate volcanic
eruptions, the tectonic plate movements that generate earthquakes and tsunamis or the
weather patterns that generate cyclones and floods. As such, finding a political and
economic imperative to reduce disaster risk, requires identifying and accepting the
existence of other risk factors, that can be addressed and managed through human agency.
Without a recognition that disaster risk is socially constructed and endogenous to social,
economic, environmental and territorial processes the pursuit of disaster risk reduction
remains a fool’s errand.
The idea that disaster risk is socially constructed is certainly not new. In modern Western
thought, the notion that disasters were Acts of God was first contested by Enlightenment
philosophers such as Voltaire and Rousseau following the 1746 earthquake and tsunami in
Lima (Walker, 2008) and the 1755 earthquake and fire in Lisbon (Muir-Wood, 2017).
However, discussion on the construction of risk is older still. Aforementioned 14th century
philosopher and historian Ibn Khaldun (Khaldun, 1958) identified the interdependence of
historical, territorial, social and environmental processes, as they play out in space and time
in his monumental Al Muqaddimah. A few centuries earlier, 11th century Indian
philosopher, Nagarjuna, interpreted the theory of interdependent origination to show that
all phenomena (including disasters) arise from a complex web of interdependent causes
(Maskrey, 2016).
In the 1970s, a strong current of academic research in Europe and North America began to
highlight that disaster risk is endogenous to social, economic, territorial and environmental
change, (Baird et. al, 1975; O’Keefe et al 1976; Davis, 1976; Wisner et. al. 1977; Burton,
Kates and White, 1978; Hewitt, 1983; Wijkman and Timberlake, 1984; Blaikie et. al. 1994).
In the 1980s, this research tradition found fertile ground in other regions, particularly in
Latin America (Maskrey, 1985, 1986, 1989, 1994 and 1996; Wilches-Chaux, 1983; Lavell,
1994 and 1996). Latin American research explicitly identified disaster risk as an outcome of
the same development processes that were generating poverty and inequality,
environmental degradation and informal urban development and began to influence
research and practice in Asia and Africa as well. By the 1990s the notion that risk is socially
constructed filtered out of Latin America into the policy prescriptions of regional and global
frameworks for disaster risk reduction, beginning with the Yokohama Strategy and Plan of
Action for a safer World (IDNDR, 1994) as well as into the design of disaster risk reduction
programmes, implemented by bilateral and multilateral agencies and NGOs (Maskrey,
2011).
However, solid evidence to back up these new policy prescriptions and programme
approaches, and that demonstrates that disaster risk is endogenous to development, has
been in short supply, largely idiosyncratic in character and mainly limited to case studies
that highlight how risk is constructed in specific local and national contexts. As a
consequence, it has been difficult to find consistent and comparable global data and
evidence organised in a way to support the hypothesis that risk is socially constructed or to
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measure, whether the goals and objectives of policy frameworks such as the HFA were
being achieved or not.
At the same time, as the field of disaster risk reduction has expanded exponentially in
recent decades6, research and policy development has become increasingly specialised.
Disaster risk research, policy and practice is now characterised by the classic problem of
fragmented science (Bohm, 1987). Communication between researchers and policy makers
across increasing specialised sub-disciplines, and in particular between the disaster risk
reduction and climate change communities, becomes increasingly difficult meaning that
often the forest can no longer be seen for the trees.
This PhD by published work makes an original and critical contribution to our understanding
of disaster risk by stepping back from fragmented science to re-examine the meta-narratives
that inform disaster risk reduction. While recognising and building on earlier work on the
social construction of risk, it goes beyond that work by constructing a meta-narrative from
the large and comprehensive base of global quantitative and qualitative evidence
assembled for the GAR. This meta-narrative provides a framework within which it is now
possible to demonstrate that disaster risk is socially constructed and why the political and
economic imperative to reduce it remains weak and elusive.

6 It can be argued that the disaster risk management community first became aware of itself at the International
Conference on Disaster Mitigation Programme Implementation held in Ocho Rios, Jamaica in 1984 (Virginia Polytechnic
Institute, 1985). Yet only 51 international participants attended that conference. Fast forward three decades and the
Third UN World Conference on Disaster Risk Reduction (WCDRR) attracted 6,500 international participants.
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Structure
This Commentary is structured in three Sections, that review the evidence in each of the
three analytical streams mentioned in Methodology above and that together underpin the
construction of the meta-narrative.
The final Section summarises the meta-narrative itself. It concludes that the stated goals of
the HFA were not achieved because disaster risk reduction continues to be principally
understood and practised as disaster management and as a set of instrumental and
administrative mechanisms to protect development against tangible external threats. It
shows how this approach to disaster risk reduction encapsulates a fundamental
contradiction by aiming to protect the same development paradigm that generates risk in
the first place. As such, and despite notable improvements in disaster management, it
concludes that new risks are being generated and accumulated faster than existing risks are
being reduced.
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The Commentary
1.0 - Global patterns and trends in the social construction of intensive risk
Statistical comparisons of disaster mortality and economic loss, are frequently quoted by
international organisations and others after major disasters. The following statement,
released after major earthquakes in Chile and Haiti in 20107 exemplifies the way such
comparisons have been used to infer that disaster risk is disproportionately concentrated in
low-income countries.
“While many factors determine the impact of an earthquake, the difference between the
earthquakes in Haiti and Chile is stark. The Chilean earthquake was one of the ten most powerful
earthquakes recorded in the last century. It released 500 times more energy than the earthquake
that struck Haiti in January. Yet, less than 1,000 people are thought to have died in Chile, in
comparison to the over 300,000 people who lost their lives in Haiti”.

While such comparisons may serve advocacy purposes they generally lack scientific validity.
They rarely control for other risk factors, such as the number of people exposed, that could
also explain differences in mortality. Nor do they prove a theory of disaster causality that
would necessarily hold true in other geographies or at other times. In this case, a single
comparison between Haiti and Chile in 2010, is insufficient to infer that earthquake
mortality is always many times higher in low-income countries. Unfortunately, the edifice of
international policy on disaster risk reduction is largely constructed on anecdotal evidence
of this kind.
A global risk model developed for GAR09 and GAR11 (Peduzzi et. al 2010) compared
mortality rates in thousands of disaster events over a thirty-year period and adopted a
consistent methodology to assess risk based on measuring the intensity of each hazard
event, the numbers of people exposed to the event and the factors that configured
vulnerability8. This enabled a statistically valid comparison between risk levels in different
geographic and economic regions as well as an identification of which social, economic,
environmental and territorial factors best explained the risk patterns.

7

https://www.wfp.org/aidprofessionals/blog/lessons-chile-and-haiti-earthquakes Consulted on 12.02.2018
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The global risk model developed for GAR09 and GAR11 adopted a GIS based approach with a number of distinct stages:
(1) The geographical and physical characteristics of major hazards (earthquakes, floods, tropical cyclones, drought and
landslides) were modelled at a global level of observation. At the same time, a global database of exposed population and
economic assets was built from high-resolution remotely sensed data (2). A catalogue of disaster events from the EMDAT
database (reference) between 1975 and 2005 was georeferenced. The footprint of each event, including the hazard
intensity, the exposed population and assets, country level indicators on vulnerability, such as per capita income or
government accountability, and reported human and economic losses was then compiled; (3) Step-wise statistical
regressions were then used to identify the role played by each of the principle risk factors (hazard intensity, exposure and
vulnerability) in explaining the reported loss for each category of hazard event, for example Category II tropical cyclones.
Controlling for tropical cyclone intensity, it was then possible to identify how the degree of exposure or vulnerability
factors, such as a country’s institutional quality explained disaster mortality; (4) Once the contribution of each of the
different risk factors for each hazard category had been calculated, mortality and economic risk could then be modelled for
all countries and territories, even if no recent disaster event had occurred.
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1.1- Global disaster risk patterns
The model provided consistent evidence on global disaster risk patterns that underpin this
evidence-based meta-narrative.
For example, high-income countries account for 39% of global population exposure to
tropical cyclones but only 1% of the mortality risk, while low-income countries account for
only 13% of the exposure but no less than 81% of the mortality risk. Figure 1 presents a
comparison between Philippines and Japan, which have roughly similar numbers of people
exposed annually to tropical cyclones. It was found that if both were affected by a cyclone
of the same intensity, mortality in the Philippines would be around 17 times higher than in
Japan.

Figure 1: Mortality risk from tropical cyclones in Japan and Philippines (calculated in 2008). Japan: 22.5
million exposed per year; GDP cap. US$31,267; Human Development Index =0.953; Mortality ratio = 1.
Philippines: 16 million exposed per year; GDP cap. US$5,137; Human Development Index = 0.771; Mortality
ratio = 17 (ISDR, 2009, maps elaborated from GAR09 source data)

Similarly, mortality risk per capita from tropical cyclones was found to be 200 times higher
in low-income countries than in OECD countries. But in the case of earthquakes, lowermiddle income countries were found to have higher mortality risk per capita than lowincome countries like Haiti, a counterfactual that highlighted the danger posed by the HaitiChile comparison described above.
1.2 - Underlying risk drivers
The model also identified and quantified the contribution of the vulnerability factors and
underlying drivers that configure the risk. Across all hazards, as could be expected, intensity
and exposure played a major role in explaining the risk. In particular, the contribution of
exposure increased the more intensive the hazard. For example, in the case of extreme
tsunamis, such as that experienced in north-east Japan in 2011, the risk is largely controlled
13

by exposure to the hazard event. As Figure 2 shows, in the case of tropical cyclones, the
higher the cyclone intensity the greater the proportion of risk that can be explained by
exposure. In the case of Category 1 cyclones, around 90% of the risk is explained by
vulnerability factors, whereas in the case of Category 4 cyclones this decreases to only 40%.

Figure 2: The proportional contribution of exposure and vulnerability to risk for different intensities of tropical
cyclone. (ISDR, 2009, graph elaborated from GAR09 source data)

Therefore, when faced with less intensive hazards, vulnerability factors play an important
role in the risk equation. This is an important finding because vulnerability factors, unlike
hazard intensity and exposure, can generally be reduced and managed. For example, it is
not possible to reduce the exposure of Tokyo to seismic hazard without relocating the city: a
highly implausible undertaking. However, Japan has successfully reduced its earthquake
vulnerability through a combination of improved building standards, risk-informed urban
planning, public awareness and education and disaster preparedness.
In the case of tropical cyclones, low GDP per capita and remoteness were found to be
underlying drivers of mortality risk, while poor institutional quality and inequality were
found to be underlying drivers of economic loss risk. For example, it was calculated that if
Bangladesh could attain the significantly higher institutional quality and lower levels of
inequality found in Japan, its annual economic loss from tropical cyclones would be 60%
lower.
In the case of floods, mortality risk was found to be highest in heavily populated rural areas
in countries with weak governance. In the case of earthquakes, mortality risk was found to
be highest in lower-middle income countries with high exposure, rapid urban growth and
weak governance. For example, a country with average per capita income and high
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institutional quality could expect to experience only a quarter of the losses from a strong
earthquake than a country with the lowest institutional quality.
1.3 - Risk evolving over time
The risk model also permitted the identification of how risk was evolving, by comparing
decadal levels of exposure, vulnerability and hazard, between 1980 and 2010. This
highlighted that mortality risk, for weather-related hazards, was trending down over time at
the same time as economic loss risk was increasing. This contributed to the construction of
the meta-narrative by showing how development processes had a differential impact on
different kinds of risk accumulation.
In the case of mortality risk to hydro-meteorological hazards, reductions in vulnerability
(principally due to improved development indicators) outweighed increasing hazard
exposure in all regions since 1980, had outpaced this increase meaning that mortality had
actually gone down. In the case of economic loss risk, however, the increase in exposed
economic assets had increased far faster than vulnerability had been reduced meaning that
risk had increased over time, even in OECD and other high-income countries. Figure 3
shows how modelled mortality risk had more or less halved between 1980 and 2010 while
economic loss risk had increase by around 70%.

15

Figure 3: Percentage change in mortality (left) and economic loss risk (right) in East Asia and the Pacific, 1980 –
2010 (UNISDR, 2011, p. 29 – 33)

1.4 - Most disasters that could happen have not happened yet.
In the GAR09 and GAR11 global risk model, described above, strong statistical correlations
could be established for frequently occurring events such as regular flooding or less intense
cyclones. However, given that the model was calibrated using only 30-year of historical
disaster loss data, the correlations were far weaker for more intensive and infrequent
hazards, implying lower levels of confidence and greater uncertainty.
The problem with statistical models is that most disasters that could happen have not
happened yet. To overcome this problem, which the insurance industry discovered to its
cost following Hurricane Andrew in Florida in 1992, a probabilistic approach to risk
modelling is required. Probabilistic risk models simulate those future disasters which, based
on scientific evidence, are likely to occur. As a result, it resolves the problem posed by the
limits of historical data.
For example, Figure 4 presents a hypothetical 1000-year time series of extreme wet and dry
periods in a country. It illustrates, that even if full historical data existed on the last century
it would give a very incomplete picture of the extremes that had occurred over the last 1000
years. A statistical model derived only from the last 100 years of data would therefore tend
to underestimate the more intensive and extreme flood and drought events that could
occur in the future.

16

Figure 4: Extremes of heat and cold: a hypothetical 1000-year time series (UNISDR, 2017, P.13)

Given the limitations of available historical data, a new probabilistic global risk model was
adopted for GAR13, GAR15 and the GAR Atlas (Marulanda, 2018)9 that estimated the risk
associated with earthquakes, tsunamis, storm surge, cyclonic wind and flood for all
countries and territories. The results were presented using conventional insurance industry
metrics such as average annual loss (AAL) and probable maximum loss (PML)10.
In the GAR Atlas, total global AAL in the built environment, associated with the hazards
mentioned above, was estimated at USD291 billion. This is the amount of money that
should be set aside each year worldwide to cover the future disaster losses associated with
these hazards. Given that these figures refer only to direct losses in the built environment
(replacement costs of lost or damaged assets) and exclude sectors such as agriculture,
indirect losses to production, employment and revenue and extensive risks they are a very
conservative estimate of total disaster risk. Normally direct losses in the built environment
only represent 30 – 40% of total direct and indirect losses. This implies that the total AAL
could be closer to USD800 – 1000 billion, or between 1.0 and 1.3 % of global GDP. Given
that, as highlighted in section 2.3, economic loss risk is increasing over time, this implies
growing risks to the global economy.

9

The probabilistic GAR global risk model was the first of its kind to provide worldwide coverage for multiple hazards.
While an increasing number of commercial risk models have been produced for specific hazards and portfolios of exposed
assets, these cannot be used to estimate global disaster risk due to major geographical gaps and the fact that global
assessments for single hazards use different data sets and methodology. By using the same methodology, arithmetic and
exposure model to calculate the risk for all hazards, the GAR enabled comparison of risk levels between countries and
regions and across hazard types. In this way, it improved the mapping and understanding of the global risk landscape,
providing an estimation of the order of magnitude of losses in each country, and a calculation of the risk contributions
from different hazards.
10

The AAL represents the amount that countries would have to set aside each year to cover the cost of future disasters in
the absence of insurance or other disaster risk financing mechanisms. The PML represents the probable maximum loss
that could occur in a given time period, for example 100 or 250 years.
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1.5 - The implications of disaster risk for sustainable development
These global metrics play out in very different ways in specific economic and geographic
regions and have widely varying implications for sustainable development in different
countries11.
From the perspective of the Sustainable Development Goals (SDGs) disaster risk can be
interpreted as an opportunity cost given that the resources set aside to cover disaster losses
could have been used for investments in sustainable development. For example, when the
AAL represents a significant proportion of the value of capital stock, capital investment,
social expenditure, reserves or national savings in a country, it is impossible to ensure
sustained, let alone sustainable, growth.
In absolute terms, the AAL of high-income countries was estimated to be approximately 25
times higher than that of low-income countries, reflecting the concentration of higher asset
values in the developed world. However, when expressed relative to the overall value of
capital stock, risk in low-income countries was found to be around 5 times higher than in
high-income countries.
The stock of physical capital has always been considered a determinant of economic growth.
The risk of losing this capital stock thus has serious implications for lower-income countries
with sluggish growth or stagnant economies. These countries would find it difficult to
replace lost capital stock, further undermining already weak development prospects. In
contrast, in faster growing higher-income economies, any lost capital stock could be swiftly
replaced.
Capital investment is also critical to economic growth. The level of capital investment (gross
fixed capital formation, or GFCF) accounts for some 30 per cent of the value of capita stock
in low-income countries compared to only 10 per cent in upper middle-income and 5 per
cent in high-income countries. Lower-income countries need to invest more to rapidly
increase their capital stock to support economic growth.
The model highlighted, however, that disaster risk represents a far higher proportion of
capital investment in low and middle-income countries than in high income countries. For
example, in Asia, Myanmar’s AAL represents 30 per cent of its annual capital investment
and in the Philippines and Cambodia 14 per cent and 10 per cent respectively. In Latin
America, the AAL represents 18 per cent and 10 per cent of new capital investment in
Honduras and Guatemala. The countries that most need capital investment are those that
have the highest risk of losing it.

11
The relationship between disaster risk and development made possible by the GAR global risk model has been further
explored in other studies and tools. The Economist Intelligence Unit has used the metrics to develop a Disaster Risk
Operational Risk Model to inform private investors (EIU, 2016) and by the World Bank to explore the impact of disaster
losses on poverty and well-being amongst other applications (Hallegate et al, 2016). The GAR risk metrics have thus
reshaped in important ways how the global disaster risk is understood in the context of sustainable development.
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The model also highlighted how disaster risk challenges social development. Annual social
expenditure is about 400 times greater in high-income countries than in low-income
countries. However, the AAL in low-income countries was found to be equivalent to about
22 per cent of social expenditure, compared to only 1.45 per cent in high-income countries.
In Honduras, Philippines and Myanmar, all lower-middle income countries, the AAL
represented almost 55, 69 and 200 per cent of their social expenditure respectively, while in
Madagascar, a low-income country it represented 80 per cent.
As in the case of capital investment, disaster risk thus threatens social expenditure precisely
in those countries with the least capacity and the greatest need to invest. Spending on
social protection, public health and public education investment is critical to the Sustainable
Development Goals. As such, these objectives cannot be achieved unless disaster risk is
addressed.
Ultimately the capacity of a country to develop sustainably will depend on the combination
of these different factors. In countries with very low rates of capital investment, recovery
may take years if disasters destroy a significant proportion of their capital stock. Thus,
economies can be severely disrupted if there is a high ratio of AAL to the value of capital
stock and savings. Many countries will not be able to cover their AAL through domestic
savings, which may impact their capacity to invest in social and economic development.
Countries with high rates of domestic savings will be better able to absorb even high levels
of AAL. Similarly, future economic growth can be compromised if there is a high ratio of
AAL to capital investment and reserves. Social development will be challenged if there is a
high ratio of AAL to social expenditure. Ultimately the countries where the achievement of
the SDGs will be most challenged by disaster risk are those where the AAL represents a high
proportion across all these domains.
As Figure 5 shows, countries with high risks to development include not only low-income
countries such as Madagascar and Haiti but also middle-income countries like Honduras,
Jamaica and Philippines, and high-income countries like Greece. Although Jamaica and
Greece have a far lower AAL compared to the Philippines, Honduras and Madagascar, the
negative implications for development are very similar. At the same time, while it is
economic growth that is most threatened in Greece, it is social development that is most
threatened in the Philippines.
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Figure 5: Countries where disaster risk challenges sustainable development (UNISDR, 2015, P. 101)

1.6 - Development challenged in small island developing states (SIDS)
The model also highlighted extraordinarily high levels of risk in Small-Island Developing
States (SIDS)12. Disaster risk represents a particular challenge for SIDS, given that unlike in
larger countries, hazard events often affect their entire territory, population and economy.
At the same time, disaster impacts are often amplified in SIDS by very low economic
resilience. Many have only a single port and airport and little redundancy in their
infrastructure systems, while their economies are often concentrated in only one or two
12

The United Nations recognises 38 Small Island Developing States (SIDS) and a further 14 non-UN member states and
territories with similar characteristics in three regions: the Caribbean; the Pacific; and the Indian Ocean. SIDS are highly
exposed to a range of hazards. By definition, a large part of their population lives in the Low Elevation Coastal
Zone, making them highly exposed to storm surges and tsunamis. Maldives, for example, has more than 80 percent of its
population in this zone (Mahon, 2011). At the same time, many SIDS, particularly in the Caribbean and Pacific, are subject
to earthquake and volcanic hazard. Volcanic islands often feature relatively large, steep river catchment systems with
hazard associated with flash flooding and debris flows. Additional common challenges include remoteness, a narrow
resource base, degradation of their marine and terrestrial environment and exposure to global environmental challenges,
particularly climate change (UNDESA, 2010).

20

sectors, with high levels of indebtedness and constrained fiscal space to invest in risk
reduction.
Disaster risk has particularly dire implications for sustainable development. In relation to
their capital stock, investment and social expenditure, SIDS face the highest potential risk of
all geographic and income regions.
In relative terms, SIDS would be expected to lose 20 times more of their capital stock each
year compared to Europe and Central Asia. For example, both Trinidad and Tobago and St.
Kitts and Nevis face a 10 per cent probability of losing around 27 per cent of their total
capital stock in an earthquake, over a 50-year period.
The combined AAL of SIDS is equivalent to 10 per cent of their total annual capital
investment, compared to less than 2 per cent in East Asia and the Pacific and around 1.2 per
cent in Europe and Central Asia. For example, the earthquake AAL in Trinidad and Tobago
represents over 20 per cent of the islands’ capital investment, and in Saint Kitts and Nevis
the figure is over 10 per cent.
SIDS also top all of the regional risk rankings with respect to the sustainability of their social
expenditure. The AAL in SIDS is equivalent to almost 20 per cent of their total social
expenditure, compared to only 1.19 per cent in North America and less than 1 per cent in
Europe and Central Asia. In five SIDS, including Bahamas and Antigua and Barbuda, the AAL
is equivalent to over 100 per cent of what these countries are currently able or willing to
spend on education, health and social protection.
1.7 - The additionality of climate change
The model also highlighted the additionality of climate change, which is a particular
challenge for SIDS. In previous risk estimates it has often been difficult to separate out the
impact of climate change from the influence of other risk drivers. By maintaining exposure
and vulnerability constant in the risk equation but replacing today’s climate with a future
climate scenario, the model was able to highlight just to what extent climate change
modifies risk metrics such as AAL.
As Figure 6 shows, in the Caribbean13, it was estimated that climate change would
contribute an additional US$1.4 billion to the expected wind damage AAL (excluding any
increases in the AAL associated with storm surge due to sea level rise) by 2055. However,
the effects of climate change are not evenly distributed and affect different countries in
different ways. For example, the Mexican Caribbean would actually see a reduction in its
wind damage AAL.
Given that Caribbean countries are collectively responsible for only a small proportion of
global greenhouse gas emissions, the additional AAL of US$1.4 billion raises important

13

The risk associated with tropical cyclone winds was recalculated using possible future cyclone trajectories in the North
Atlantic basin simulated using a 2055 climate change scenario (CIMNE-INGENIAR, 2013).
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questions regarding accountability for risk generation and regarding who should pay for
these additional losses.

Figure 6: AAL from cyclonic wind in selected Caribbean countries, with and without climate change (UNISDR,
2015, P. 78)

1.8 - Economic resilience challenged
The model also examined how risk challenges fiscal resilience. Fiscal resilience is broadly
defined as the existence of sufficient internal and external savings to buffer against disaster
shocks.
The fiscal resilience of many countries with lower incomes and smaller economies, including
least developed countries (LDCs) and small island developing states (SIDS), is severely
challenged by intensive disasters. Many of these countries have large budget deficits and
are usually unable to divert funding from revenues to absorb disaster losses. Most risk is not
insured, and governments do not have the financial reserves or access to contingency
financing that would allow them to absorb losses, recover and rebuild. As such they are
forced to use other mechanisms, including additional taxation, national and international
credit, foreign reserves, domestic bonds, aid and risk financing instruments to cover for
losses.
A considerable number of countries would face resource gaps for losses with return periods
below 100 years. For example, while Canada and the United States would only face
challenges in the case of a 1-in-500-year loss, countries as varied as Algeria, Bolivia, Chile,
Indonesia, Iran, Madagascar, Mozambique and Pakistan would face difficulties finding the
resources to absorb the impact from as small as a 1-in-25-year loss. A very significant
number of countries would not pass a stress test of their financial capacity to absorb the
impact of a 1-in-100-year loss (Williges, 2014). As Figure 7 shows, Mauritius, for example,
would face a financing gap in any disaster producing a 1-in-60-year loss or greater.

22

Figure 7: Financing gap for cyclonic wind and earthquake in Mauritius (UNISDR, 2015, P.104)

The model also contrasted the differential impact of disasters on fixed capital formation in
SIDS or other small economies as compared to larger, well diversified economies. Belize and
Vanuatu, for example, lost 18 and 24 per cent respectively of their accumulated capital
investment since 1970 due to the cumulative effects of disasters. Even a high-income SIDS
like the Cayman Islands lost 23 per cent of its accumulated capital formation since 1970. In
contrast, large economies such as China or Mexico have sufficient capacity to absorb losses
from a large number of events without significant effects on economic growth in the years
following the event.
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2.0 – The social construction of extensive risk
Extensive risk manifests as large numbers of recurrent, small-scale, low-severity disasters
which are mainly associated with flash floods, landslides, urban flooding, storms, wildfires,
electrical storms, lightning and other local hazards. This risk layer is not captured in the
global risk model, nor are the losses reported internationally.
The extensive risk layer has been largely ignored, undocumented and little researched in the
academic literature. The published work made a number of original contributions to the
recognition and understanding of this invisible risk layer, which were crucial to the
construction of the meta-narrative on the social construction of risk.
A first contribution was the introduction of terminology that allowed this risk layer to be
identified and labelled. The concepts of intensive and extensive risk were first presented in
GAR09 and have subsequently been adopted as official international terminology (United
Nations, 2017).
Extensive and intensive risk are not mutually exclusive categories of risk but refer to
different risk layers. A statistically calculated quantitative boundary between intensive and
extensive risk was used to facilitate the GAR analysis of national disaster loss and damage
data14. However, no lower boundary was fixed to limit extensive risk, meaning that all
reported disaster loss and damage, however small, was analysed. However, the extensive
risk analysis was limited to risks associated with geological or hydro-meteorological hazards
and did not include everyday risks associated with public and occupational health, crime,
road accidents, hazardous environments, air and water pollution etc.
A second contribution was the generation of primary raw data on extensive risk.
International disaster loss databases, such as the publically accessible EMDAT database, and
insurance industry databases such as SIGMA and NATCAT15 do not document extensive risk.
EMDAT, in particular, uses a lower threshold that explicitly excludes most small-scale
disaster events. Through the GAR a major investment was made to assist countries to
develop national disaster loss and damage databases, that capture extensive risk. Between
2008 and 2014, the availability of data dramatically increased as the number of countries
with national disaster loss and damage databases increased from 12 to 8216.
The third contribution was the analysis of this new primary disaster loss and damage data to
highlight how extensive risk is socially constructed at the local level, within national
economies and their urban centres, how it erodes development and becomes an attribute
of poverty.
2.1 - Revealing the invisible: extensive risk eroding development

14

Mortality: less than 30 people killed (extensive); 30 or more killed (intensive) or Housing destruction: less than 600
houses destroyed (extensive); 600 or more houses destroyed (intensive).
15
16

www. emdat.be; http://natcatservice.munichre.com/; http://www.sigma-explorer.com/
www.desinventar.net
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Extensive risk had a completely different spatial, temporal and semantic footprint when
compared with intensive risk.
In the GAR15 disaster data universe, 99.1% of the disaster records corresponded to
extensive risk and of these 94.6% were associated with hydro-meteorological hazards. The
extensive risk records were responsible for only 14% of total disaster mortality and around
16% of the destroyed houses. However, extensive risk accounted for 55% of housing
damage and around 45% of total economic loss.
Extensive risk represents the risk layer of frequently occurring low-impact events. As Figure
8 shows, when expressed as an empirical loss exceedance curve and compared with the
analytical curve from the global risk model the empirical curve estimates higher probable
maximum losses for the strata of extensive risk, demonstrating that the global risk model
does not accurately capture extensive risk. However, the analytical curve estimates higher
probable maximum losses for longer return periods, confirming that historical disaster data
underestimates intensive risks.

Figure 8: Empirical and analytical loss exceedance curves for Colombia (UNISDR, 2011, P.103)

In spatial terms, extensive risk was found to be geographically spread, in general affecting
most local governments in a country. 82% of all local governments in the GAR09 data
sample had experienced at least one disaster, while 48% had been affected 6 or more times.
As Figure 9 illustrates, for example, almost all of Sri Lanka’s local governments report
extensive disaster losses between 1970 and 2007, while those that report intensive losses
are mainly those affected by the 2004 Indian Ocean tsunami.
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Figure 9: Extensive (left) and intensive (right) disaster loss reports in Sri Lanka, 1970 -2007 (ISDR, 2009, P.65)

An analysis of extensive risk disaster also highlights the accumulation of risk over time.
Unlike modelled mortality associated with intensive risk, extensive risk mortality rose from
1.5 per million to 3.7 per million between 1990 and 2010, questioning the established
wisdom that the HFA was achieving reduced disaster mortality. Moreover, as Figure 10
underlines, reported damage to health and educational facilities, housing and agriculture
was rising at a far faster rate than mortality, in general quadrupling or quintupling over this
period.
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Figure 10: Reported damage to local infrastructure associated with extensive risk in 65 countries: 1990 -2013
(UNISDR, 2015, P.96)

Increasing risk at the local level is the necessary counterfactual to the success in reducing
the disaster mortality associated with intensive risk in some countries. Increasing levels of
extensive risk highlights that it is in reducing risks in the social and economic assets of local
communities where countries have gained the least traction in the HFA.
While intensive risk manifests infrequently, is spatially controlled by tectonic faults, tsunami
prone coastlines or tropical cyclone tracks and is associated with major mortality and
economic impacts, extensive risk represents an on-going and increasingly critical erosion of
development, associated with social, environmental and urban change at the local level and
affecting large areas of a country’s territory.
2.2 - A mirror of unresolved development problems
The analysis of extensive risk patterns and trends provided unique insight and evidence to
demonstrate how disaster risk is often an unresolved development problem. Given the
frequency of hazard events, the analysis of extensive risk allows the social construction of
risk to be visualised in almost real-time. It also opens new windows to view the operation of
the underlying drivers of risk, including the expansion of informal settlements, inadequate
water management, an underinvestment in drainage, infrastructure built to inadequate
standards, a decline in the regulatory services provided by ecosystems and poverty.
As Figure 11 highlights, in Ecuador, the spatial distribution of extensive risk evolved over
time in a way that broadly mirrored the expansion of the agricultural frontier. As roads
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were built and new territories opened for development, processes of informal urbanisation
and environmental change were set into motion that soon generated extensive risk. In the
1970s, the north Pacific coast of Ecuador and northern Amazon region rarely experienced
extensive disasters. Since 2000, most municipalities in these areas have reported multiple
disasters.

Figure 11: Spatial evolution of extensive risk in Ecuador: 1970 – 2007 (ISDR, 2009, P.76)

Figure 12 shows that in Cali, Colombia extensive flood disasters have expanded in
concentric circles since the 1950s closely mirroring the growing footprint of urban informal
settlements in the city. In cities like Cali, poverty forces low-income households to occupy
areas of low land value that may be exposed to floods, landslides and other hazards
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(Wamsler,2014). Informal settlements are usually characterized by highly vulnerable
housing and a deficit of risk-reducing infrastructure such as drainage (Mitlin and
Satterthwaite, 2013). At the same time, speculative urban development, which usually leads
to the paving of green permeable surfaces in rapidly expanding cities, the elimination of
natural drainage and subsidence due to the over-extraction of groundwater, may also
increase the frequency and severity of urban flooding.

Figure 12: Extensive flood reports in Cali, Colombia, 1950 – 2000. (ISDR, 2009, P.73)

Extensive risk is rapidly increasing over time. Figure 13 highlights that in Colombia, hydro
meteorological disasters are closely correlated with La Nina, the ENSO phase associated
with below average ocean temperatures in the Pacific. While, the 2010-2011 ENSO episode
was no stronger than others that had occurred in previous decades, extensive disaster
losses were far greater, highlighting a rapid accumulation of risk over time. At the same
time, in Colombia the proportion of people affected in municipalities with unsatisfied basic
needs, particularly in rural areas was disproportionately high.
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Figure 13: Hydro-meteorological disasters and ocean surface temperatures in Colombia, 1970-2012 (UNISDR,
2013, P. 70)

Extensive risk impacts that disproportionally affect already disadvantaged households and
communities feedback into poverty. For example, in Mexico, between 2000- 2005,
municipalities that reported extensive disaster losses experienced an average reduction of
0.006 in their Human Development Index, a reversal equivalent to 2 years of human
development gains, while food poverty increased between 3.5 and 4.2%.
2.3 - An ongoing erosion of development
The above examples show that unlike intensive risk, extensive risk is more closely associated
with inequality and poverty than with earthquake fault lines and cyclone tracks. In many
cases, the hazard, exposure and vulnerability are simultaneously configured through the
underlying risk drivers while the contingent liabilities associated with this risk layer, which
tend to be absorbed by low-income households and communities, small businesses, and
local and national governments, are a critical poverty attribute.
Extensive risk particularly challenges the achievement of development goals in areas and
regions already characterized by social inequality and exclusion. The deficit of infrastructure
in these areas is already an underlying driver of vulnerability and disaster risk and weakens
resilience. The loss of this infrastructure in disasters further aggravates the situation,
generating a vicious cycle. For example, a deficit of primary health facilities increases the
vulnerability of low-income households that suffer flooding. Households with poor health
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are likely to be less resilient to disaster loss, and the damage or destruction of those
facilities in disasters further compounds the problem.
As Figure 14 demonstrates extensive risk is responsible for a large proportion of all damage
to local infrastructure. Over 90% of damage to power, water and sewerage networks was
associated with extensive risk, over 70% damage to roads and over 50% damage to schools
and health centres. Extensive risk also accounted for 88% of disaster morbidity and over
60% of disaster displacement.

Figure 14: Extensive and intensive damage and loss to infrastructure in 65 countries between 1990 and 2013
(UNISDR, 2015, P. 95)

To put this in perspective, between 1989 and 2009, in 21 countries, there were 63,667
schools and 4,873 health facilities damaged or destroyed. During this period, 73,000
kilometres of roads were also damaged, and 3,605 municipal water systems, 4,400 sewer
systems and 6,980 power installations were reported damaged and destroyed.
Small and medium enterprises are particularly dependent on public infrastructure. As
Figure 15 shows, a survey of such enterprises carried out for the GAR in six countries in the
Americas revealed that three of the four disruptions most experienced by these businesses
were related to disruptions in power, water and telecommunications.
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Figure 15: Disruptions experienced by small and medium enterprises in the Americas (UNISDR, 2013, P.29)

The economic value of these social assets is significant. While the economic losses from
intensive disasters are usually evaluated by governments or international organizations and
insured losses are assessed by the insurance industry, the economic cost of extensive risk is
largely unaccounted for and ultimately reabsorbed into poverty. Estimates of the cost of
those unreported disasters highlight a growing and largely unknown economic loss since
1990 as well as an overlooked poverty factor.
In 2012, EM-DAT reported economic losses of US$157 billion, an estimate that is lower than
those published by Swiss Re (US$186 billion), Munich Re (US$160 billion) and Aon (US$200
billion). If the economic cost of assets lost in extensive disasters in 82 countries is
extrapolated globally, direct economic losses would be around 60 per cent higher than
those internationally reported by EM DAT, implying a total of around US$250 billion for
2012. This total loss represents 0.33 per cent of global GDP, 1.4 per cent of global capital
investment and an annual loss of more than US$35 per capita. For those 1.4 billion people
living below the poverty line with an income under US$1.25 per day, the loss is equivalent
to almost 8 per cent of their annual income.
These losses represent a serious erosion of public investment in some of those countries
with the least capacity to invest. For example, the average historical annual losses from
disasters in Madagascar since 2001 are equivalent to around 75 per cent of annual average
public investment in the same period; in El Salvador, they amount to almost 60 per cent,
and in Vanuatu they exceed 40 per cent. Even so, as will be explored in 3.0, many countries
still struggles to identify a political and economic imperative to invest in disaster risk
reduction.
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3.0 - The political and economic imperative for disaster risk reduction
The decision to invest in disaster risk reduction is not technical or administrative, it is
fundamentally political. From that perspective, it is important to understand how
governments identify the political and economic incentives to invest.
Governments often indicate a lack of financial resources as a constraint, but how available
public resources are invested tends to reflect other political priorities. As Figure 16 shows,
in Mexico and Colombia, countries with high-levels of disaster risk, the value of tax
exemptions dwarf investment in disaster risk reduction.

Figure 16: Accumulated investments in disaster risk management 1999-2007 compared to 2007 tax
exemptions in Colombia and Mexico (UNISDR, 2011, P.100)

A strong political imperative for disaster relief certainly exists. Saving lives and assisting
disaster victims is a moral and humanitarian paradigm that few would contest. However,
disaster relief can also be a powerful tool for leaders, enhancing their political profile and
facilitating patronage.
In contrast, the political incentives for investing in disaster risk reduction, as a public good,
are far less obvious. Seriously addressing the underlying risk drivers involves trade-offs
which may represent an important political opportunity cost for governments. As such
investment in disaster risk reduction, as Figure 17 illustrates, normally represents only a tiny
proportion of the resources assigned to disaster relief and reconstruction, which in turn
represent only a small fraction of total development investment
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Figure 17: Share of ODA (Overseas Development Assistance) allocated to disaster risk reduction (UNISDR,
2015, P. 122)

In general, those countries that experience more frequent major disasters seem more likely
to invest in risk reduction due to lower opportunity costs (Keefer et al., 2010) and social
demand for effective disaster risk management. A failure to reduce foreseeable risks could
expose government negligence.
In contrast, when confronted with low-probability events, governments are more able to
discharge their responsibilities and blame external forces such as God, nature and, more
recently, climate change. Similarly, disasters that affect social groups with little voice in
national politics are less likely to catalyse investment than those that affect strategic
economic or political sectors (Maskrey, 1996 ; Smith and Quiroz Flores, 2010). Extensive
disasters, for example, rarely create the concentrated citizen pressure necessary to
stimulate a national political and economic imperative (Williams, 2011).
3.1 - Managed disasters: unmanaged risks
In order to measure whether the strategic goals of the HFA were being achieved, the GAR
developed a tool, the on-line HFA Monitor, in order to encourage governments to selfassess their progress. In biennial self-assessments, completed in 2008, 2010, 2012 and
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2014, countries rated progress in each of the five Priorities for Action17 of the HFA using 22
Core Indicators. Countries were asked to benchmark their progress on a scale of 1 to 5,
ranging from minor progress with few signs of forward action in plans and policies (1) to
comprehensive achievement with sustained commitment and capacities at all levels (5).
Countries also provided extensive narrative reports, which provided more detailed
information and insight into how the benchmarks had been ranked.
Up to 130 countries participated in the self-assessment from all geographic and income
regions, thus providing a unique set of globally comparable and consistent information. The
analysis of this information generated over eight years revealed a coherent narrative on
how and when countries identify a political and economic imperative for investment in
disaster risk reduction.
As Figure 18 illustrates, the quantitative data averaged across countries from all geographic
and income regions and over all four biennium reveals two clear global trends.

17

Priority for Action 1: Ensure that disaster risk reduction is a national and a local priority with a strong institutional basis

for implementation; Priority for Action 2: Identify, assess and monitor disaster risks and enhance early warning; Priority for
Action 3: Use knowledge, innovation and education to build a culture of safety and resilience at all levels; Priority for
Action 4: Reduce the underlying risk factors; Priority for Action 5: Strengthen disaster preparedness for effective response
at all levels
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Figure 18: Average progress towards the achievement of the HFA across five Priorities for Action 2008 – 2014
and for all governments reporting, on a scale from 1.0 = minor achievement to 5.0 = comprehensive achievement
(Elaborated from HFA monitoring reports 2009 – 2015, www.preventionweb.net)

Firstly, the results highlight steady reported progress across all five of the Priorities for
Action of the HFA between 2008 and 2014. The average global benchmark increased in
each biennium across each Priority for Action. This appears to indicate that the HFA
generated increased commitment to disaster risk reduction by stakeholders at all levels,
including national governments, municipal authorities, utility providers, non-governmental
organizations, scientific and technical institutions, regional and international organizations,
and the private sector.
However, the reported increase in commitment should not be confused with progress in
actually reducing disaster risks. The Core Indicators measured inputs into disaster risk
reduction rather than outputs and outcomes. For example, the HFA Monitor provides
information on the adoption of new national policies (input) but has no way of measuring
the effectiveness of implementation (output) or whether the policy led to a real reduction in
risk (outcome).
Therefore, while there is evidence that the HFA generated a certain political momentum in
favour of disaster risk reduction, whether this momentum led to more effective disaster risk
management is less clear. Strengthened inputs do not necessarily indicate progress towards
the achievement of the desired outcome. In particular, the reported progress towards the
achievement of the HFA was in obvious contradiction to the evidence highlighted in Figure
10, that indicated disaster loss and damage increasing over time in the same period.
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Secondly, the results highlighted consistently better progress in Priorities for Action 1 and 5
compared to other Priorities for Action. In particular, progress in Priority for Action 4 was
consistently lower than in all other Priorities for Action across all biennium. An analysis of
the narrative reports highlighted significant investment by governments in new legislative
and instrumental systems, policies, budgetary allocations, information systems, early
warning mechanisms, disaster preparedness, and to a lesser extent in corrective disaster
risk management18. However, under Priority for Action 4, governments found themselves
challenged to address the underlying risk drivers or to integrate risk considerations into
economic development and urban planning.
With reference to this challenge, the evidence presented by governments in their narrative
reports at first sight appears paradoxical. The risk governance arrangements adopted by
many countries increasingly incorporate language that stresses the importance of
addressing the underlying risk drivers. For example, many national disaster management
organizations have now been relabelled as disaster risk management systems. Regional and
national plans, strategies and policies have given increasing prominence to reducing risk
rather than managing disaster, to prospective19 rather than merely corrective disaster risk
management, and to protecting vulnerable households and communities instead of only
strategic economic assets and infrastructure (UNDP, 2014).
However, many of these changes in law and policy remain symbolic in nature. The narrative
reports highlight a divorce between discourse and practice and a continued focus on
disaster management and corrective risk management, rather than on prospective actions
to address the underlying drivers (Lavell and Maskrey, 2014; Gall et al., 2014a).
The divorce between discourse as a hyper-reality (Baudrillard, 1994) and practice in many
countries is accentuated by the weak articulation between specialised disaster management
sectors and mainstream development sectors. The disaster management sector often lacks
the political authority, governance arrangements and technical competencies to influence
the rest of government and has little success in mainstreaming its priorities and ensuring
that other ministries or departments adopt policies, norms, standards and regulations to
manage and reduce risk. Systematic engagement with the private sector is even more rare
in most countries, except through the lens of corporate social responsibility.
At the same time, development policies, plans and investments that generate and
accumulate risks continue to enjoy political support in many countries, especially if they are
seen to boost economic growth. Prospective disaster risk management generally requires
lower levels of financial investment but higher levels of political capital and support than
corrective disaster risk management. This political support has rarely been forthcoming
except following large-scale disasters when the sector may temporarily enjoy strong
18

Corrective disaster risk management activities address and seek to remove or reduce disaster risks, which are already
present and which need to be managed and reduced now. Examples are the retrofitting of critical infrastructure or the
relocation of exposed populations or assets (United Nations, 2017)
19

Prospective disaster risk management activities address and seek to avoid the development of new or increased
disaster risks. They focus on addressing disaster risks that may develop in future if disaster risk reduction policies are not
put in place. Examples are better land-use planning or disaster-resistant water supply systems (United Nations, 2017)
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political support and budgetary allocations. Before and after large disasters, the sector is
often relegated to the political and economic margins of government as other priorities and
crises come into the foreground.
3.2 - The challenge of implementation
Even in those countries where a national political and economic imperative has been
identified, the narrative reports indicate that implementation is often challenged by weak
local capacities. In many countries, primary responsibility for disaster risk management has
been devolved to the municipal level. Larger cities with well-resourced local governments
have often been able to take full advantage of this decentralization. In contrast, smaller
local governments, particularly in rural areas, often lack the necessary capacities to
implement disaster risk management or even basic emergency management.
The combination of effective regulation and major investments in corrective disaster risk
management has enabled many high-income countries to successfully reduce their more
extensive risk layers. In Japan, as Figure 19 shows, decades of sustained investment in flood
protection, together with effective regulation, has resulted in a dramatic reduction in the
areas flooded and in mortality.

Figure 19 – Successful flood risk reduction in Japan. UNISDR, 2015, P. 125)

In contrast, many low and middle-income countries lack the necessary regulatory quality for
norms and standards to be applied effectively. Weak accountability of local to central
government, of government to citizens, and across government sectors undermines the
effectiveness of norms, standards, laws and policies. As a consequence, the adoption of
improved building codes or environmental regulations in lower-income countries may lay a
veneer of disaster risk management over the surface of what proves to be relentless risk
accumulation.
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In particular, where a significant proportion of economic and urban development takes
place informally (either in an informal sector per se or due to corruption and lack of
compliance in the formal sector), instruments such as building codes and zoning plans are
only effective in strictly limited areas and sectors, typically in higher-income enclaves and
strategic economic sectors. Most building outside of these enclaves and sectors is nonengineered, most urbanization is unplanned and local governments have weak capacities to
promote or enforce standards.
3.3 – Managing disaster risks in the private sector
In most economies, public investment represents typically 15–30 % of capital investment.
How the other 70–85 % of investment is made, therefore, has far-reaching consequences on
the configuration of disaster risk. The HFA Monitor only surveyed actions by governments.
In order to understand how the private sector was approaching disaster risk, additional
surveys were carried out for GAR13 with 14 large global corporations in Asia, Europe and
North America, with a sample of 500 small and medium enterprises in the Americas and
with stakeholders from the financial and insurance sectors. This generated insight into a
sector that had been consistently ignored and underplayed in the academic literature on
disaster risk management.
These surveys showed that the private sector consistently acknowledges that disasters
impact their operations, and will continue to do so, with worsening future consequences.
The private sector also recognises that indirect losses, through supply chain interruptions,
can be as severe, if not worse, than direct losses. However, shared risks and costs
represented by the wider and macroeconomic impacts of disasters have in general yet to be
fully considered.
Analogous to the public sector, the private sector approaches disaster risk management
through the paradigm of business continuity planning. Most businesses engage in some
form of disaster risk assessment and management to protect their supply chains and are
increasingly moving towards the setting of risk management standards, which suppliers
have to comply with. Supply chain resilience has attracted particular attention because,
through economic globalisation, disasters that affect a supplier on one side of the world
now affect businesses assembling products in other continents.
Many supply chains, however, ultimately depend on small and medium enterprises (SMEs).
These are more likely to lack risk awareness or struggle to find the capacity to manage
disaster risks, mainly owing to financial, human resource and technical limitations
(Wedawatta et al., 2010; Corey and Deitch, 2011; Battisti and Deakins, 2012). As Figure 20
highlights, about 45 percent of companies with at least 500 employees had a business
continuity plan or crisis management programme in place. In contrast, as few as 14.2
percent of companies with less than 100 employees, had such a plan or programme.
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Figure 20: Percentage of businesses with continuity or crisis management plans by size of business (UNISDR,
2013, P.183)

At the same time, few businesses examine how their investments can generate new risks,
for themselves or for the broader economy. Prospective risk management is as elusive in
the private sector as it is in the public sector. In many business sectors, such as tourism and
agriculture there is evidence that private investment actually generates new shared risks for
the public sector and in particular for low-income groups. However, despite the fact that
businesses depend on public infrastructure and services, few global corporations
collaborate actively with national and local governments across the countries in which they
operate, except through limited interventions of corporate social responsibility.
At the same time, the global economy is characterised by inter-country and intra-country
competition for increasingly footloose investment. Many governments now have a
competitiveness agenda in which they seek to strengthen their real or perceived
comparative advantages to attract investment. High levels of disaster risk represent a
negative competitiveness value because they undermine these requirements and pose risks
to investors. However, many governments prefer to downplay or simply ignore disaster
risks, instead of highlighting success in managing and reducing them. In contrast, many
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governments, through promoting the advantages of low labour costs, access to export
markets and low taxes, may actually encourage investments in high-risk areas.
To summarise, despite mounting disaster losses, the private sector has yet to discover a
compelling economic imperative to reduce disaster risk. Major global corporations, with
operations in many geographies are largely buffered against losses in any one place and
prefer to rely on insurance to manage their risks. In contrast, disaster loss may threaten the
viability and survival of small and medium enterprises. Public and corporate interests often
collude to construct new risks, which are then transferred to other social sectors or to the
commons. The lack of clear accountability for risk construction and visibility of disaster risks
to investors further detract from any clear imperative to invest in disaster risk reduction.
Ultimately, the risk governance arrangements put in place by both the public and private
sectors should be considered as a risk driver, given that their focus has largely been on
protecting the very economic processes that are generating risk in the first place.
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4.0 – Conclusions:
The evidence presented in the preceding Sections of this commentary, support the metanarrative that disaster risk is socially constructed, and as such can be managed and reduced,
but that the political and economic imperative for disaster risk reduction remains elusive.
The Hyogo Framework for Action, endorsed by the UN General Assembly following the 2005
World Disaster Reduction Conference called for “the substantial reduction of disaster losses,
in lives and in the social, economic and environmental assets of communities and countries”,
to be achieved by 2015.
The evidence gathered in the published work highlights that the expected outcome of the
HFA was only partially achieved. Twenty-five years after UN Member States adopted the
International Decade for Natural Disaster Reduction (IDNDR) and ten years after the
adoption of the HFA, global disaster risk has not been significantly reduced. On the
contrary, the evidence presented in Sections 2 and 3 of this Commentary indicate that it is
still trending up.
Over the course of the HFA there was an increase in political commitment to disaster risk
reduction, in the development of institutional and legislative arrangements, policies and
plans for disaster management and in improvements in preparedness and early warning.
From that perspective, the HFA would seem to have been a success.
Improvements in disaster management led to dramatic reductions in mortality in countries,
such as Bangladesh, India, Mozambique, at least in the case of weather related disasters.
However, the evidence also highlights rising economic losses, magnified by climate change
and disproportionately concentrated in low and middle-income countries, in particular in
the case of small island developing states (SIDS). Critically, both the mortality and economic
loss associated with extensive risks in low and middle-income countries were found to be
trending up, with negative impacts on livelihoods and vulnerable communities. By 2015
global direct economic losses had reached an annual average of US$250 billion to US$300
billion. Similarly, around 42 million human life years were being lost in internationally
reported disasters each year, a setback to development comparable to diseases such as
tuberculosis or malaria.
Ultimately this highlights that while the HFA gave detailed guidance on managing underlying
risk, most countries continue to understand and practice disaster risk reduction as the
management of disasters. The latter approach includes appropriate and effective actions to
strengthen disaster preparedness and early warning, to reduce disaster impacts through
appropriate response and to transfer risks through insurance and other financial
mechanisms. Risk transfer, in particular, is now becoming the new orthodoxy for managing
disaster risks20.

20

http://theidf.org/, https://dfidnews.blog.gov.uk/2017/07/20/centre-for-global-disaster-protection/ Sourced 20
February, 2018

42

This approach reflects a longstanding conceptualization and interpretation of disasters as
external threats and shocks or as exogenous events. Most publications from international
organisations, together with a significant proportion of the academic literature, particularly
that on disaster economics, continues to use terminology such as natural disasters or the
impact of disasters on development (see for example Dilley, 2005; Kreimer and Arnold,
2000; Amin and Goldstein, 2008; Cavallo et al., 2009; Hallegate, 2015; Dercan and Clarke,
2016; Cabezon, 2015).
It is perhaps unsurprising, therefore, that the HFA has been approached through an
underlying conception of disasters as externalities to be managed; as exogenous and
unforeseen shocks that affect normally functioning economic systems and societies; as disastrum rather than kata-strophe (Lavell and Maskrey, 2014). It is no coincidence that the
slogan of the HFA advocated building resilience to disasters rather than building resilience in
development.
Interpreting disasters as exogenous shocks lies at the root of the disaster management
cycle, which—as its name implies—revolves around disasters as events. While the disaster
management cycle was and still is seductive due to its simplicity and internal logic, it
encourages and justifies the syncretic expansion of emergency management organizations
into other aspects of disaster risk management, such as prevention, reduction and recovery.
Responsibilities for these other aspects, as described in the HFA and the preceding
international frameworks, were merely added on to the governance arrangements for
emergency management. Disaster risk management is absorbed into disaster management
rather than the other way around.
As such, in most countries disaster risk management has been understood and put into
practice as a set of instrumental and administrative mechanisms to protect development
against exogenous threats. Both the public and private sector continue to interpret the
policy goal of disaster risk reduction as the protection of social and economic development
from those externalities. The evidence presented, however, highlights that this approach
has not only proved unfit for purpose to manage the underlying risks but has actually
contributed to the construction and accumulation of new risks.
The evidence presented in the published work demonstrates that disasters are
manifestations of unresolved development problems (Hagman, 1984) and are thus
outcome-based indicators of a skewed, unsustainable development paradigm based on
unlimited growth, inequality and overconsumption. Exposure and vulnerability as well as
hazard itself are socially constructed through underlying risk drivers including globalized
economic development, poverty and inequality, badly planned and managed urban
development, environmental degradation and climate change.
Emerging patterns and trends of disaster loss and risk reflect the operation of these drivers.
In particular, increases in extensive disaster loss and damage provide empirical evidence
that disaster risk is an endogenous indicator of failed or skewed development, of
unsustainable economic and social processes, and of ill-adapted societies; socially
constructed problems driven by underlying processes whose neglect manifests as a
predictable, and always tragic, kata-strophe (Lavell, Maskrey 2014).
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To conclude, disaster risk management continues to be principally understood and practised
as disaster management and as a set of instrumental and administrative mechanisms to
protect development against tangible external threats. Logically, if disaster risk is
conceptualized as an exogenous threat, then instruments can be designed to protect against
it. For example, terms like financial protection point towards protecting public finances
against external threats, rather than recognizing that the way those finances are used either
reduces or generates disaster risk. By definition, interpreting disaster risk in this way
weakens responsibility and accountability for risk generation.
Ultimately, this approach to disaster risk reduction encapsulates a fundamental
contradiction: it aims to protect the same development paradigm that generates risk in the
first place. As such, if increased investments are made to protect development without at
the same time addressing the underlying risk drivers, more and more effort will lead to
diminishing returns and flagging progress. Disaster risk will continue to be generated faster
than it can be reduced.
Given that these risks are generated inside development, addressing them requires actions
such as reducing poverty, planning and managing cities appropriately and protecting and
restoring ecosystems: transforming the development paradigm rather than protecting a
paradigm that generates the risks. In the first place, as highlighted in Section 3 of this
Commentary, the HFA self-assessments indicated that this is the area where most countries
were making least progress. Cases where disaster risk considerations are fully factored into
social and economic investments or where risk knowledge is integrated into development
plans and practice are still the exception. As such, and despite notable improvements in
disaster management, new risks are still being generated and accumulated faster than
existing risks are being reduced.
Ultimately, the expected outcome of the HFA was not achieved because, as the published
work demonstrates, disasters are socially constructed inside development. Development
cannot be protected from itself, and until development itself is transformed, disaster risk
will continue to increase. If disaster risk is an endogenous indicator of a flawed
development paradigm, then progress towards the policy objective of disaster risk reduction
will depend on the transformation of that paradigm.
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Foreword
This first edition of the United Nations Global Assessment Report on Disaster Risk Reduction is not only
a comprehensive review and analysis of the natural hazards menacing humanity. It also provides new
and arresting evidence on how, where and why disaster risk is increasing globally. That risk is highly
concentrated in middle- and low-income countries, and is felt most acutely by people living in poor
rural areas and slums. But of course, wealthier countries are not immune, as bush fires in Australia
reminded us so tragically at the start of this year. The risk of disaster touches every woman, man and
child on Earth.
Drawing on detailed studies, this Global Assessment urges a radical shift in development practices,
and a major new emphasis on resilience and disaster planning. Floods, droughts, storms, earthquakes,
fires and other events, when combined with ‘risk drivers’ such as increasing urbanization, poor urban
governance, vulnerable rural livelihoods and the decline of ecosystems, can lead to massive human
misery and crippling economic losses. The risks posed by global climate change and rising sea levels
carry additional grave implications for how we will live in the near future.
While we cannot prevent natural phenomena such as earthquakes and cyclones, we can limit
their impacts. The scale of any disaster is linked closely to past decisions taken by citizens and
governments – or the absence of such decisions. Pre-emptive risk reduction is the key. Sound response
mechanisms after the event, however effective, are never enough.
The current rate of progress is inadequate if we are to achieve, by 2015, the substantial reduction
of disaster losses called for in The Hyogo Framework for Action and in the Millennium Development
Goals. Fortunately, we know what to do. This Report sets out a range of much-needed action and
provides compelling evidence that investing in disaster risk reduction is a cost-effective means to
protect development, reduce poverty and adapt to climate change. I commend this important and
impressive collaborative effort by the UN International Strategy for Disaster Reduction system to
policymakers and all others involved in the essential quest to build a safer world.

Ban Ki-moon
Secretary-General of the United Nations

iii

Preface
Development efforts are increasingly at risk.
A faltering global economy, food and energy
insecurity, conflict, global climate change,
declining ecosystems, extreme poverty and the
threat of pandemics are amongst the factors
challenging progress towards improving
social welfare and economic stability in many
developing countries. As a series of catastrophes
in 2008 yet again reminded us, disaster risks
associated with hazards such as tropical cyclones,
floods, earthquakes, droughts and other natural
hazards form a critical part of this interlocking
constellation of threats and constitute a critical
challenge to development.
The 2009 Global Assessment Report on
Disaster Risk Reduction focuses attention on this
challenge. The Report identifies disaster risk,
analyses its causes and effects, shows that these
causes can be addressed and recommends means
to do so. The central message of the Report is
that reducing disaster risk can provide a vehicle
to reduce poverty, safeguard development and
adapt to climate change, with beneficial effects on
broader global stability and sustainability.
The 2009 Global Assessment Report on
Disaster Risk Reduction is the first biennial global
assessment of disaster risk reduction prepared
in the context of the International Strategy for
Disaster Reduction (ISDR). The ISDR, launched
in 2000, provides a framework to coordinate
actions to address disaster risks at the local,
national, regional and international levels. The
Hyogo Framework for Action (HFA), endorsed
by UN member states at the World Conference
on Disaster Reduction, Kobe, Japan, in 2005,
commits all countries to make major efforts to
reduce their disaster risk by 2015. It is expected
that this Report will help focus international
attention on the problem of disaster risk and to
consolidate political and economic support and
commitment to disaster risk reduction.
The focus of this Report is the nexus
between disaster risk and poverty, in a context
of global climate change. Both mortality and

economic loss risk are heavily concentrated
in developing countries and within these
countries they disproportionately affect the
poor. Disaster impacts have persistent, longterm negative impacts on poverty and human
development that undermine the achievement of
the Millennium Development Goals (MDGs).
The Report identifies underlying risk drivers
such as vulnerable rural livelihoods, poor urban
governance and declining ecosystems that shape
the relationship between disaster risk and poverty.
It also shows how climate change will magnify
the uneven social and territorial distribution of
risk, increasing the risks faced by the poor and
further amplifying poverty.
The Report argues the need for an urgent
paradigm shift in disaster risk reduction.
Current progress in implementing the HFA is
failing to address these underlying risk drivers
and the translation of disaster impacts into
poverty outcomes. Efforts to reduce disaster risk,
reduce poverty and adapt to climate change are
poorly coordinated. At the same time, however,
innovative approaches and tools, in areas such
as urban governance, ecosystem management,
sustainable rural livelihoods, risk transfer and
local and community-based approaches, exist and
are being applied creatively at the local level and
in different sectors throughout the developing
world. The challenge identified by the Report
is to link and focus the policy and governance
frameworks for disaster risk reduction, poverty
reduction and climate change adaptation in a way
that can bring these local and sectoral approaches
into the mainstream. This will not only facilitate
the achievement of the HFA: it will contribute
towards poverty reduction and the achievement
of the MDGs. Importantly, it also provides a
vehicle to enable countries to adapt to global
climate change.
The 2009 Global Assessment Report on
Disaster Risk Reduction is a collaborative effort of
the ISDR system. The Report has been prepared
and coordinated by UNISDR in partnership with
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the United Nations Development Programme
(UNDP), the World Bank, United Nations
Environment Programme (UNEP), World
Meteorlogical Organization (WMO), United
Nations Educational, Scientific and Cultural
Organization (UNESCO), the ProVention
Consortium, regional intergovernmental and
technical institutions, national governments, civil
society networks, academic institutions and many
other ISDR system partners. A number of parallel
activity streams, undertaken over an 18-month
period, have contributed to the Report:
A global disaster risk analysis was carried
out involving a major global effort by a
large number of scientific and technical
institutions. Major methodological
innovations have enabled a more accurate
characterization of global mortality and
economic loss risk for natural hazards such as
floods, tropical cyclones and landslides, the
identification of key risk drivers and trends
and an initial characterization of economic
resilience. Each of the hazard updates was
reviewed by a panel of international scientists.
An analysis of disaster risk at the local level
was similarly based on a major coordinated
effort by a large number of institutions to
compile, update and validate data from
national disaster databases in 12 countries.
This analysis sheds light on the emergence
of patterns and trends of extensive disaster
risk, affecting wide areas and manifested as
frequent, but relatively low-intensity, losses. In
addition, empirical research was conducted to
examine disaster risk–poverty interactions at
the local- and household levels.
Specialized international research institutes
were commissioned to produce a series of issue
papers that provided the basis for an analysis
of the underlying risk drivers that configure
the disaster risk–poverty nexus in both rural
and urban contexts.
A review of progress towards the achievement
of the HFA was completed by 62 countries (as
of February 2009), against 22 core indicators
and 5 benchmarks, using an on-line ‘HFA
Monitor’ tool. Thematic practice reviews were
also produced for the Report on early warning
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systems, financial mechanisms, local- and
community-level approaches, urban disaster
risk reduction, environmental management,
disaster risk reduction governance, climate
change adaptation and sustainable livelihoods.
Other partners contributed case studies and
practice reviews across a wide range of disaster
risk reduction practice areas. The review
process not only highlighted the progress
being made against the HFA but also a range
of innovative approaches and practices that
address the underlying risk drivers.
The Report has been drafted to inform
the Second Session of the Global Platform for
Disaster Risk Reduction to be held in Geneva on
16–19 June, 2009. As such its principal audience
is national-level policy makers in disaster prone
countries as well as the regional and international
organizations that support such countries.
While the Report addresses the relationship
between disaster risk and poverty in a context
of climate change, its central focus is on disaster
risk reduction. It has not been possible, nor was
it intended, to provide a comprehensive review
of policies, research and practice in poverty
reduction and climate change adaptation.
Nevertheless, disaster risk reduction is a key
paradigm through which both poverty reduction
and climate change adaptation can be addressed.
One of the key messages of the Report is that by
addressing the underlying drivers of disaster risk
it is possible to reduce poverty and to adapt to
climate change.
The Report builds on conceptual
frameworks and terminology developed over the
years by the disaster risk reduction community.
This is an important point given that both
the poverty reduction and climate change
communities assign different meanings to
terms such as hazard, vulnerability, risk and
mitigation. Unless otherwise stated, the termin
ology used in this report is that contained in a
glossary recently published by UNISDR 1. The
Report is presented in three different formats for
different audiences:
A short Summary and Recommendations
document provides an overview of the key
findings and recommendations of the Report for

Preface

national governments, regional and international
organizations as well as for policy makers from
civil society and the private sector.
The main body of the Report is structured
around seven chapters and provides technical
information for disaster risk reduction policy
makers, practitioners and researchers:
Chapter 1: The global challenge: disaster risk,
poverty and climate change provides an overview
of the key policy issues addressed in the Report.
Chapter 2: Global disaster risk: patterns, trends
and drivers presents the findings of the global
risk analysis.
Chapter 3: Deconstructing disaster: risk patterns
and poverty trends at the local level presents an
analysis of national level disaster and poverty
data.
Chapter 4: The heart of the matter: the
underlying risk drivers analyses the role of
vulnerable rural livelihoods, poor urban
governance, declining ecosystems and global
climate change in configuring disaster risk.
Chapter 5: Review of progress in the
implementation of the Hyogo Framework for
Action presents an overview and analysis of
the progress reports prepared by countries, a
desk review of the integration of disaster risk
reduction into poverty reduction strategies
and climate change adaptation policy, and
a review of progress in thematic areas such
as early warning.
Chapter 6: Addressing the underlying risk
drivers identifies and examines best practice for
addressing the disaster risk–poverty nexus in
areas such as good urban and local governance,
strengthening rural livelihoods, ecosystem
management, innovative financial mechanisms
and local- and community-level disaster risk
reduction.
Chapter 7: Investing today for a safer tomorrow
presents the conclusions and recommendations
of the Report.
A series of Appendices, as well as
background papers commissioned for the Report,
are available in the accompanying CD-Rom and
also online at PreventionWeb 2. These are made
available for specialists who wish to have a more
in-depth exploration of the issues addressed in

the Report. The quantitative data used to produce
the Report are also available as an online Global
Risk Data Platform at PreventionWeb, allowing
researchers to perform their own analysis. It is
expected that this will encourage innovative new
research that in turn will feed back into future
iterations of the ISDR Global Assessment Report
on Disaster Risk Reduction.
While a considerable body of evidence has
been produced to support the recommendations
of the Report, it is also necessary to highlight
areas that have not been addressed. Constraints
in data and methodology have not allowed
the modelling of drought risk or an adequate
characterization of losses in the agricultural sector
and rural areas. Qualitative evidence from case
studies and the results of empirical microstudies
of disaster risk–poverty interactions provide
insights into the impacts of drought on rural
livelihoods. However, drought risk is a major
gap in the report, in particular for regions such
as sub-Saharan Africa where it is associated with
major disaster impacts and poverty outcomes.
Data constraints also limit the global
relevance and representativeness of the disaster
risk and poverty analysis at the local level.
Progress in compiling national disaster loss data
has been largely limited to Asia, Latin America
and the Caribbean. Similarly, poverty panel data
that include modules on natural hazards and with
a local-level resolution are not widely available in
most countries. As such the empirical evidence
linking disaster risk to poverty is limited to
microstudies from particular countries. While
this evidence in itself is compelling, with existing
data it is not possible to generate comparable
findings across countries and regions.
The HFA progress review is based on
information provided by national governments,
normally from the organization or focal point
responsible for disaster risk reduction. It was not
possible in this exercise to systematically review
progress being made by regional or international
organizations or by other national stakeholders
such as the private sector or civil society. The
findings, therefore, do not necessarily reflect a
complete picture of the progress being made in
each HFA Priority Area.
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Finally, the focus of this Report is on the
disaster risk and poverty nexus in a context of
global climate change. It does not address indepth issues of disaster risk in other development
sectors such as health, education, transport and
energy.
It is hoped that the publication of this
Report will stimulate improved data collection
and research which can enable these gaps to be
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addressed in future iterations of the ISDR Global
Assessment Report on Disaster Risk Reduction.
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Chapter 1
The global challenge: disaster risk, poverty and climate change

Another crop of disasters
In 2008, numerous major disasters provided a stark reminder of the massive concentrations of disaster
risk that threaten human development gains across the world. In May, the tropical cyclone Nargis caused
an estimated 140,000 mortalities in Myanmar, primarily due to a storm surge in the low-lying, densely
populated Irrawaddy River delta.
In May, China’s most powerful earthquake since 1976 affected Sichuan and parts of Chongqing,
Gansu, Hubei, Shaanxi and Yunnan killing at least 87,556 people, injuring more than 365,000 1 and
affecting more than 60 million people in ten provinces and regions. An estimated 5.36 million buildings
collapsed and more than 21 million buildings were damaged. Figure 1.1 shows the locations of large and
medium urban centres in areas that experienced strong earthquake intensities.
Also in August 2008, the Kosi River in Bihar, India, broke through an embankment and changed its
course 120 km eastwards, rendering useless more than 300 km of flood defences that had been built to
protect towns and villages. Flowing into supposedly flood safe areas, the river affected 3.3 million people
in 1,598 villages located in 15 districts 2. It was characterized as the worst flood in the area for 50 years,
prompting the Prime Minister of India, Manmohan Singh, to declare a “national calamity” on 28th August.

Figure 1.1:
Earthquake
intensities and
location of
cities, China,
12 May, 2008
Source: Cartography:
United Nations
Environment
Programme/Global
Resource Information
Database-Europe
(UNEP/GRID-Europe);
data sources for
Sichuan earthquake
in Modified Mercalli
Intensity (MMI),
courtesy of United
States Geological
Survey (USGS),
shakemap.
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1.1 Intensive and extensive disaster risk
Internationally reported disaster loss is heavily
concentrated in a small number of infrequently
occurring events. Between January 1975 and
October 2008 and excluding epidemics, the
International Emergency Disasters Database

EMDAT recorded 8,866 events killing 2,283,767
people. Of these, 23 mega-disasters (listed in
Table 1.1) killed 1,786,084 people, mainly in
developing countries. In other words, 0.26% of
the events accounted for 78.2% of the mortality 3.
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In the same period, recorded economic losses
were US$ 1,527.6 billion. Table 1.2 lists
25 mega-disasters that represented only 0.28%
of the events, yet accounted for 40% of that loss,
mainly in developed countries.
Of the ten disasters with the highest death
tolls since 1975, no fewer than half (highlighted
in Table 1.1) have occurred in the five year period
between 2003 and 2008. Table 1.2 likewise
indicates that four of the ten disasters with the
highest economic losses occurred in the same
period.
Nationally reported disaster loss is similarly
highly concentrated. Losses reported between
1970 and 2007 at the local government level
in a sample of 12 Asian and Latin American
countries 5 showed that 84% of the mortality and
75% of the destroyed housing was concentrated
in only 0.7% of the loss reports. Destruction
in the housing sector usually accounts for a
significant proportion of direct economic loss in
disasters.

Table 1.1:
Disasters with
more than
10,000 fatalities,
January 1975
– June 2008 4
(Highlighting
denotes disasters
within the five-year
period, 2003–2008.)
Source: EMDAT;
Analysis by ISDR,
2008 (data as of
September 2008)

4

At whatever scale disaster losses are viewed,
therefore, mortality and direct economic loss
appear to be highly concentrated geographically
and associated with a very small number of
hazard events. These are areas where major
concentrations of vulnerable people and economic
assets are exposed to very severe hazards. In this
report the term intensive risk is used to refer to
these concentrations.
In contrast, and at whatever scale disaster
losses are viewed, wide regions are exposed
to more frequently occurring low-intensity
losses. These widespread low-intensity losses
are associated with other risk impacts such as a
large number of affected people and damage to
housing and local infrastructure, but not to major
mortality or destruction of economic assets. For
example, 99.3% of local loss reports in the 12
countries mentioned accounted for only 16% of
the mortality but 51% of housing damage. These
losses are pervasive in both space and time. In the
country sample, 82% of local government areas

Year

Country

Disaster

Fatalities

1983

Ethiopia

Ethiopian drought

300,000

1976

China

Tangshan earthquake

242,000

2004

South Indian Ocean

Indian Ocean tsunami

226,408

1983

Sudan

Sudan drought

150,000

1991

Bangladesh

Cyclone Gorky

138,866

2008

Myanmar

Cyclone Nargis

133,655
100,000

1981

Mozambique

Southern Mozambique drought

2008

China

Sichuan earthquake

87,476

2005

India, Pakistan

Kashmir earthquake

73,338

2003

Europe

European heat wave

56,809

1990

Iran

Manjil-Rudbar earthquake

40,000

1999

Venezuela

Vargas floods

30,000

2003

Iran

Bam earthquake

26,796

1978

Iran

Tabas earthquake

25,000

1988

Soviet Union

Spitak earthquake

25,000

1976

Guatemala

The Guatemala earthquake

23,000

1985

Colombia

Nevado Del Ruiz volcano

21,800

2001

India

Gujarat earthquake

20,005

1999

Turkey

Izmit earthquake

1998

Honduras

Hurricane Mitch

14,600

1977

India

Andhra Pradesh cyclone

14,204

1985

Bangladesh

Bangladesh cyclone

10,000

1975

China

Haicheng earthquake

10,000

17,127
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Table 1.2:
Disasters leading
to losses of
more than
US$ 10 billion,
January 1975
– June 2008
(Highlighting
denotes disasters
within the five-year
period, 2003–2008.)
Source: EMDAT;
Analysis by ISDR,
2008 (data as of
September 2008)

Year

Country

Hazard

2005

United States of America

Hurricane Katrina

Total loss (billion US$)
125
100

1995

Japan

Kobe earthquake

2008

China

Sichuan earthquake

30

1998

China

Yangtze flood

30

2004

Japan

Chuetsu earthquake

28

1992

United States of America

Hurricane Andrew

26.5

1980

Italy

Irpinia earthquake

20

2004

United States of America

Hurricane Ivan

18

1997

Indonesia

Wild fires

17

1994

United States of America

Northridge earthquake

16.5

2005

United States of America

Hurricane Charley

16

2004

United States of America

Hurricane Rita

16

1995

Democratic People’s Republic of Korea

Korea floods

15

2005

United States of America

Hurricane Wilma

14.3

1999

Taiwan (China)

Chichi earthquake

14.1

1988

Soviet Union

Spitak earthquake

14

1994

China

China drought

13.8

1991

China

Eastern China floods

13.6

1996

China

Yellow River flood

12.6

2007

Japan

Niigataken Chuetsu-oki earthquake

12.5

1993

United States of America

Great Midwest flood

12

2002

Germany

River Elbe floods

11.7

2004

United States of America

Hurricane Frances

11

1991

Japan

Typhoon Mireille

10

1995

United States of America

Major west coast wind storm

10

reported disaster losses at least once between
1970 and 2007, 48% reported disaster losses six
or more times and there was an average of nine
local loss reports per day.
This geographically dispersed exposure of
vulnerable people and economic assets to mainly

low or moderate intensity hazard is described
as extensive risk in this report. Intensive and
extensive risk, therefore, refer to the relative
concentration or spread of disaster risk in space
and time, at whatever scale risk is observed.

1.2 The configuration of disaster risk
Disasters are often viewed as exogenous shocks
that destroy and erode development gains.
Disaster risk, however, is far from exogenous to
development. It is configured over time through
a complex interaction between development
processes that generate conditions of exposure,
vulnerability and hazard.
Globally, disaster risk is increasing for most
hazards, although the risk of economic loss is
increasing far faster than the risk of mortality. For
example, assuming constant hazard it is estimated

that global flood mortality risk increased by 13%
between 1990 and 2007, while economic loss
risk increased by 33%. The main driver of this
trend is rapidly increasing exposure. As countries
develop, and both economic conditions and
governance improve, vulnerability decreases but
not sufficiently rapidly to compensate for the
increase in exposure, particularly in the case of
very rapidly growing low-income and low- to
middle-income countries. When economic
development stabilizes and slows down, the rate

5
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of increase in exposure may decelerate and be
overtaken by reductions in vulnerability, leading
to a lowering of risk.
Extensive risk patterns, associated with
weather-related hazards, are also expanding
rapidly in the sample of low- and middle-income
countries in Asia and Latin America examined
in this Report. Part of this expansion can be

Box 1.1:
Components of
disaster risk

Exposure
People and economic assets become concen
trated in areas exposed to severe hazards through
processes such as population growth, migration,
urbanization and economic development. This
process operates over time, and risk in these areas
therefore becomes more intensive, as more people
and assets are exposed. Many hazard prone areas,
such as coastlines, attract economic and urban
development or offer significant economic benefits.
The rich alluvial soils in the regularly flooded river
deltas of South Asia, for example, support intensive
agriculture and the livelihoods of millions of rural
households.
At the same time as risk becomes more
intensive in some areas, it also spreads out extensively as cities expand into their hinterlands and
as economic and urban development transform
previously sparsely populated areas.
Vulnerability and resilience
The degree to which exposed people or economic
assets are actually at risk is a function of their
vulnerability. Vulnerability refers to a propensity or
susceptibility to suffer loss and is associated with a
range of physical, social, political, economic, cultural
and institutional characterisitcs. For example,
unsafe poorly built housing, schools, hospitals and
lifeline infrastructure are characteristics of physical
vulnerability. The difficulty faced by poor households
without a car in evacuating New Orleans during
Hurricane Katrina was a characteristic of both social
and institutional vulnerability.
Resilience refers to the capacity of people
or economies to absorb loss and recover. Poor
households often have low resilience to loss due to
a lack of savings, reserves or insurance. However,

6

explained by improved disaster reporting.
Similarly, climate change is altering hazard
patterns. However, the principal risk drivers
are locally specific increases in exposure,
vulnerability and hazard in the context of
broader processes of urbanization, economic and
territorial development, and ecosystem decline
(see Box 1.1).

social factors such as extended families and
community networks increase resilience. Vulnerability
is sometimes used in a wider sense to encompass
the concept of resilience 6. Vulnerability and resilience
also change over time. For example, if due to rapid
urban growth an increasing proportion of a city’s
population lives in unsafe housing, vulnerability
will increase; conversely, if more rural families
have access to crop insurance, their resilience will
increase.
Hazards
Patterns of geological hazard are mainly determined
by the location of seismic fault lines, the presence
of active volcanoes or tsunami-exposed coastlines
and are relatively static. However, environmental
change and urbanization are changing the
magnitude, spatial distribution and frequency of
floods, droughts, tropical cyclones, landslides and
other weather-related hazards. The decline in the
regulating services provided by many ecosystems
has been observed in the 2005 Millennium
Ecosystem Assessment 7 as a factor that increases
flood and drought hazard. In urban areas flooding
is often caused by a combination of more intense
run-off during heavy rainfall events due to an
increase in the built area; inadequate drainage;
the disappearance of wetlands that traditionally
absorbed and moderated peak flooding; and the
encroachment of housing on floodplains.
On a global scale the Intergovernmental
Panel on Climate Change (IPCC) has confirmed that
climate change is now altering the predictability,
intensity and geographical distribution of many
weather-related hazards through increased intensity
of the water cycle and other effects such as glacial
melt and sea level rise.
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1.3 The disaster risk–poverty nexus
The fact that disasters have a disproportionate
impact on the poor in developing countries
has been highlighted in research for at least
30 years 8. The 2004 UNDP/Bureau for
Crisis Prevention and Recovery (BCPR)
report Reducing Disaster Risk: a Challenge for
Development 9 highlighted the fact that while
only 11% of those exposed to hazards live in low
human development countries, 53% of disaster
mortality is concentrated in those countries.
The present Report has assembled a considerable
body of empirical evidence that confirms that
disaster risk is fundamentally associated with
poverty at both the global and local levels.
1.3.1 At the global level
This Report confirms that poorer countries have
disproportionately higher mortality and economic
loss risks, given similar levels of hazard exposure.
For example, globally, high-income countries
account for 39% of the exposure to tropical
cyclones but only 1% of the mortality risk. Low-
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income countries represent 13% of the exposure
but no less than 81% of the mortality risk.
For example, gross domestic product
(GDP) per capita in Japan is US$ 31,267 compared
to US$ 5,137 in the Philippines, and Japan has a
human development index of 0.953 compared to
0.771 in the Philippines 10 . Japan also has about 1.4
times as many people exposed to tropical cyclones
than the Philippines. However, if affected by a
cyclone of the same magnitude, mortality in the
Philippines would be 17 times higher than that in
Japan (see Figure 1.2).
Countries with small and vulnerable
economies, such as many Small Island
Developing States (SIDS) and Land-Locked
Developing Countries (LLDCs) not only suffer
higher relative levels of economic loss, with
respect to the size of their GDPs. They also have
a particularly low resilience to loss, meaning
that disaster losses can lead to major setbacks in
economic development. The countries with the
highest economic vulnerability to natural hazards
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and the lowest resilience are also those with
very low participation in world markets and low
export diversification.
1.3.2 At the local level
At the local level, there is also empirical evidence
to show that poor areas suffer disproportionately
high levels of damage in disasters and that this is
related to factors such as unsafe housing.
Case study evidence from particular cities
also shows that both disaster occurrence and
loss are associated with processes that increase
the hazard exposure of the poor – for example,

the expansion of informal settlements in hazard
prone areas.
Considerable empirical evidence from
all regions shows that while disaster losses lead
to measurable decreases in income, consumption
and human development indicators, these effects
are far more accentuated in poor households and
communities. The evidence points to increases
in the depth and breadth of poverty, long-term
difficulties in recovery and very negative
human development impacts in areas such as
education and health, which also have long-term
consequences.

1.4 Interpreting the disaster–risk poverty nexus
At the global level, drivers such as economic
development and urbanization, climate change
and the strength or weakness of a range of
endogenous capacities condition the landscape
of both poverty and disaster risk in any given
country. Figure 1.3 illustrates schematically some
of the key interactions between disaster risk and
poverty analysed in this Report.

Figure 1.3:
T he disaster
risk–poverty
nexus

Global
drivers

Underlying
risk drivers

Uneven
economic
and urban
development

Poor urban
and local
governance

Climate
change

Weak
governance
and limited
endogenous
capacities

Vulnerable
rural
livelihoods
Ecosystem
decline
Lack of access
to risk transfer
and social
protection

1.4.1 The translation of poverty into
disaster risk
Poverty 11 and associated conditions of everyday
risk underpin the configuration of patterns of
extensive and intensive risk. In general, both
the urban and rural poor face very high levels
of everyday risk, associated with traffic and
occupational accidents, malaria and health

Intensive risk
Major concentrations of vulnerable
population and economic assets exposed
to extreme hazard

Extensive risk
Geographically dispersed exposure of
vulnerable people and economic assets to low
or moderate intensity hazard

Everyday risk
Households and communities exposed to food
insecurity, disease, crime, accidents, pollution,
lack of sanitation and clean water

Poverty
Economic poverty and other poverty factors
such as powerlessness, exclusion, illiteracy and
discrimination. Limited opportunities to access
and mobilize assets

8

Disaster
impacts
Major
mortality and
economic loss

Damage to
housing, local
infrastructure,
livestock and
crops

Poverty
outcomes
Short- and
long-term
impacts
on income,
consumption,
welfare and
equality
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hazards associated with a lack of clean water,
sanitation or pollution, crime, unemployment
and underemployment, and other factors. For
example, under-five mortality rates in many
developing country cities are typically in a range
of 80–160 per thousand live births while in most
developed country cities they are under 10 per
thousand live births.
A range of underlying risk drivers, such
as poor urban governance, vulnerable rural
livelihoods and declining ecosystems, contribute
to the translation of poverty and every day
risk into disaster risk, in a context of broader
economic and political processes.
The livelihoods of the urban poor often
do not cover the costs of housing, transport,
education and health. But at the same time it is
the low institutional capacity of city governments
to provide land and services to the poor that has
led to a model of urban growth characterized by
the expansion of informal settlements in hazard
prone areas. At least 900 million people now live
in informal settlements in developing country
cities. Many of these are in hazard prone areas.
Urban hazards, such as flooding, are exacerbated
by lack of investment in infrastructure.
Households live in structurally weak and badly
built housing and with deficient infrastructure
and services. Unsurprisingly, the urban poor
often have high levels of disaster risk.
In poor rural areas, poverty is translated
into disaster risk through the vulnerability
of rural livelihoods. A constrained access
to productive land, technology, credit and
other productive assets means that poor rural
households are largely dependent on rain-fed
agriculture for their livelihoods and subsistence,
and thus are highly vulnerable to even small
seasonal variations in weather. Difficulties in
accessing markets, adverse trade policies and a
lack of investment in infrastructure compound
this vulnerability. In sub-Saharan Africa alone,
268 million people in rural areas live below a
poverty line of US$ 1.25 per day. The absence of
safe housing, infrastructure and public services
in poor rural areas that could protect households
from earthquakes, cyclones and major floods also
increases mortality risk.

In rural and urban areas, the disaster risk–
poverty nexus is further fuelled by environmental
degradation. The 2005 Millennium Ecosystem
Assessment 12 highlighted significant declines in
many key ecosystems. Natural ecosystems such
as wetlands, forests, mangroves and watersheds
fulfil an essential function in regulating the
frequency and intensity of hazards, such as
flooding and landslides. They also often provide
important additional sources of income for
the poor. When ecosystems decline, their
capacity to provide these services decreases and
both hazard and vulnerability increase. Poor
communities in developing countries are usually
disproportionately dependent on ecosystem
services. According to the last UNEP Atlas over
Africa 13, deforestation is one the most significant
environmental issues in 35 African countries. In
Cameroon alone, for example, 200,000 ha are
deforested every year, as shown in Figure 1.4.
1.4.2 From disaster risk to poverty
outcomes
Poor households often have a very limited capacity
to access and use assets in order to buffer disaster
losses. These losses include both infrequently
occurring major mortality, and economic loss
from concentrations of intensive risk, as well as
the lower intensity patterns of damage associated
with the spread of extensive risk.
The low resilience of the poor is further
undermined by risk drivers, including weak or
absent social protection measures and the low
penetration of catastrophe insurance in most
developing countries, which contribute to the
translation of disaster impacts into poverty
outcomes. While the losses associated with
intensive risk often overwhelm household, local
and even national coping capacities in poor
countries, the more frequent and low-intensity
losses associated with extensive risk undermine
resilience over time. Both kinds of risk, therefore,
have a critical influence.
The resulting poverty outcomes include
reductions in income and consumption as well
as both short- and long-term negative impacts
in human development, welfare and equality.
As a consequence, following disasters economic
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Figure 1.4: 
Deforestation
in Cameroon
between 1973
and 2001
Source: UNEP
DEWA, 2008

Box 1.2:
The impact of the
2001 El Salvador
earthquakes
on poverty14

In El Salvador, the 2001 earthquakes killed
more than 1,200 people, affected approximately
300,000 houses (or 32% of the stock) and
caused US$ 1.6 billion in direct and indirect
damage (12% of GDP in 2000). Between
2000 and 2002, average household income
per capita actually increased in El Salvador,
while extreme poverty rates fell from 33.8%
to 26.6%. In poor rural households affected
by the earthquakes, however, average
household income per capita was reduced by
approximately one third. Those most affected
by the earthquakes suffered higher loss of
housing, land, livestock, farm machinery and
other physical capital, reducing their future
earning capacity.

poverty may increase in incidence and depth,
while welfare indicators of human development
tend to decrease. But disasters do not make
everyone poorer; their impact is highly unequal.
Poor households tend to be far less resilient to
loss than wealthier households, are pushed deeper
into poverty, and have more difficulty recovering.
Furthermore, disasters have long-term impacts
(Box 1.2) on the poor, particularly on vulnerable
groups like young children and women. While
normally only the short-term impacts of disasters,
such as mortality or direct economic loss are
highlighted, disaster impacts may impair the
long-term health, human development and
productivity of the poor, exacerbating chronic
poverty.

1.5 Global climate change
Climate change is perhaps the greatest global
outcome of environmental inequity, since it
is driven by the emissions that have brought
benefits to affluent individuals and societies yet
most of the burdens fall on poorer individuals
and societies, with developing countries and their
poorest citizens being the most vulnerable15.
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The IPCC Fourth Assessment Report
has emphasized that if the planet’s surface
temperature increases by 2°C above pre-industrial
levels, then a catastrophic collapse of ecosystems
becomes possible with unforeseen, non-linear
impacts on poverty and disaster risk16. The
IPCC has also confirmed that the geographic
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distribution, frequency and intensity of these
hazards are already being altered significantly
by climate change 17. Changes are occurring in
the amount, intensity, frequency and type of
precipitation. This is associated with increases in
the extent of the areas affected by drought, in the
numbers of heavy daily precipitation events that
lead to flooding, and increases in the intensity
and duration of certain kinds of tropical storms.
As outlined above, the concentration of
disaster risk in poor communities in developing
countries and the translation of disaster impacts
into poverty outcomes are configured by drivers
such as vulnerable rural livelihoods, poor
urban governance, declining ecosystems and an
absence of social protection. Unless those drivers
are addressed the poor will continue to suffer
disproportionately from disaster loss whether
the climate changes or not. For example, it is
estimated that the global population living in
urban informal settlements, many of which
are in hazard prone locations, is increasing by
25 million per year. This increase in itself is a key
driver of disaster risk.
However, climate change magnifies the
interactions between disaster risk and poverty.
On the one hand it magnifies weather-related
and climatic hazards. On the other hand,
it will decrease the resilience of many poor
households and communities to absorb the

impact and recover from disaster loss, due
to factors such as decreases in agricultural
productivity, increases in disease vectors and
shortages of water and energy in many disaster
prone regions. Climate change, therefore, is
now a key global driver of disaster risk.
Globally, disaster risk is increasing for
weather-related hazards such as floods and
tropical cyclones, even if hazard levels remain
constant. Locally, the rapid expansion of weatherrelated extensive risk documented in this report
is particularly dramatic. Even small increases in
hazard levels due to climate change will have an
enormous magnifying effect on disaster risk.
Critically, these increases will magnify even
further the uneven distribution of risk between
wealthier and poorer countries and between the
wealthy and the poor in those countries. For
example, if mortality levels relative to hazard
exposure to tropical cyclones are currently 200
times greater in low-income countries than in
Organization for Economic Cooperation and
Development (OECD) countries, then the
consequences of increasing cyclone severity due
to climate change will also be unequally
distributed. Climate change, therefore, will
turbo-charge the disaster risk–poverty nexus,
drastically increasing disaster impacts on the
poor and resulting poverty outcomes.

1.6 Interlocked global risks
Disaster risk is now widely recognized as an
integral part of a wider constellation of risks
related to food and energy insecurity, financial
and economic instability, global climate
change, environmental degradation, disease and
epidemics, conflict and extreme poverty.
Recent global reports by the United
Nations Centre for Human Settlements (UN
Habitat) 18 and UNEP 19 have stressed the
threat posed by disaster risk in the urban and
environmental sectors. Other reports by the
United Nations Department for Social and
Economic Affairs (UNDESA) 20 and by the

World Economic Forum 21 have argued that
different kinds of risk now form an interlocked
system, implying that impacts in one sphere spill
over into other areas, and that actions to reduce
one risk may imply trade-offs in reducing others.
The IPCC Fourth Assessment Report 22 in 2007
dispelled any remaining doubt that climate
change is a catastrophic threat on a global scale.
These interlinkages are becoming
increasingly visible. In 2008, successive global
crises hit the headlines as the prices of grain
and energy sources fluctuated wildly and the
global financial system threatened to collapse,
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all in the context of ongoing concerns about
global climate change, conflict, security and
extreme poverty. These systemic risks now
pose a very serious threat to global security
and sustainability. Ongoing disaster losses
undermine resilience to other kinds of threats,
while major impacts in mega-disasters can
trigger reactions in other risk spheres.
The way disaster risk is magnified by other
kinds of global risk, and in turn feeds back
into them, can be illustrated by a hypothetical
but plausible example. If global climate change
magnifies the severity of drought in a key grain
producing region causing harvest failure, this
could feed back into speculative increases in
food prices. The most affected will not only be
those living in the region but poor households
in other parts of the world who spend a large
proportion of their income on food. Faced
with chronic food insecurity and with their
resilience undermined by other hazards such as
poor health or conflict, poor rural households
may then migrate to urban areas. In many
towns and cities across developing countries
migration from rural areas is absorbed through

the growth of informal settlements in areas prone
to hazards such as floods. Flood risk in turn may
also be further magnified by climate change.
Other examples of the interlocked nature
of risk include the increase of oil prices when
hurricanes threaten the Gulf of Mexico at the
same time as conflict threatens oil production
in Nigeria. As the credit crisis in developed
countries is pushing economies into recession,
the construction boom in the Persian Gulf is
faltering, leading to a decrease in remittances
from migrant workers to relatives in the
Indian sub-continent. This in turn may lead to
decreasing economic resilience in poor households
in that region, increased rural–urban migration
and subsequent increases in the population
exposed to weather-related hazards in cities.
The linkages between disaster risk,
poverty and climate change, described above,
form a particularly tightly interlocked group
of global challenges, in which impacts in
any one sphere spill over into the other two
and which have to be addressed in a way
that recognizes their inter-connectedness.

1.7 Reducing disaster risk and poverty in a context of global
climate change
Globally, efforts to address climate change
through reductions in greenhouse gas emissions
and energy consumption are of critical
importance if potentially catastrophic increases
in weather-related and climatic hazard are to
be avoided in the future. In the meantime,
existing hazard levels and increases that are
taking place due to already committed climate
change are essentially locked in to the disaster
risk equation. Major concentrations of both
people and economic assets exposed to hazard are
similarly difficult to address given the economic
advantages offered by many hazardous locations
such as coastlines and fertile floodplains.
Wealthier countries have lower risk levels
than poorer countries. Economic growth may
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reduce poverty. But economic growth per se does
not lead to reduced disaster risk: as economies
grow, exposure tends to increase at a faster rate
than vulnerability can decrease, particularly in
economically dynamic low- and low-to-middle
income countries. The principal opportunities,
therefore, for reducing disaster risk are to be
found in addressing the different factors that
characterize a country’s vulnerability and lack of
resilience.
This Report shows that by addressing the
underlying risk drivers that translate poverty into
disaster risk, such as poor urban governance,
vulnerable rural livelihoods and ecosystem
decline, it is possible to develop in a way that does
not lead to increased risk. Similarly, by addressing

Chapter 1
The global challenge: disaster risk, poverty and climate change

the underlying risk drivers that translate disaster
impacts into poverty outcomes, such as the lack
of access to social protection and risk transfer,
it is possible to ensure that continuing disaster
losses do not feed back into worsening poverty. If
these drivers are addressed then it is possible for
even poor countries to reduce their vulnerability
in a way that outweighs increases in exposure and
hazard.
Addressing these drivers, therefore, would
not only contribute to reducing disaster risk –
it would also contribute to poverty reduction.
Importantly, it also offers the best opportunity
to adapt to climate change. If disaster risk can be
reduced, then the magnifying effect of climate
change on risk will also diminish. In contrast, if
these drivers are not addressed, disaster risk will
continue to grow due to increasing hazard and
exposure. If disaster risk continues to increase, it
will seriously compromise efforts to reduce global
poverty and countries with increasing disaster
risk and poverty will be progressively less adapted
to climate change.

Box 1.3: 
International
commitments
to addressing
the disaster risk–
poverty nexus

In 1994, at the first World Conference on Disaster
Reduction, the Yokohama Declaration and Plan
of Action for a Safe World provided guidelines for
national and international action on natural disaster
prevention, preparedness and mitigation. Ten years
later, in 2005, the HFA called for building the resilience
of nations and communities to disasters. Other
international declarations on poverty, social and
sustainable development have also recognized the
disaster risk–development linkages.
At the World Summit on Sustainable Develop
ment in Johannesburg in 2002 the Johannesburg Plan
of Implementation23 stated: “An integrated, multihazard, inclusive approach to address vulnerability,
risk assessment and disaster management, including
prevention, mitigation, preparedness, response and
recovery, is an essential element of a safer world in the
twenty-first century.”
The formulation and adoption of the Millennium
Development Goals (MDGs) was a watershed in mobil
izing international commitment to poverty reduction.
While there was no specific MDG addressing disaster
risk, many of the MDGs refer to actions that will address
the underlying risk factors 24. Subsequently, developing
countries have reaffirmed their commitment to reducing
poverty through the achievement of the MDGs.

1.7.1 Progress in disaster risk reduction
In 2005, 168 member states of the United
Nations agreed the Hyogo Framework for Action
(HFA) that called for building the resilience
of nations and communities to disasters with
the objective of reducing disaster risk by 2015.
As Box 1.3 indicates the HFA forms part of a
growing number of international declarations,
frameworks and agreements, which indicate both
a recognition of the links between disaster risk
reduction, poverty reduction and climate change,
and a growing political commitment to address
these issues.
Interim national reports were completed
by 62 countries in 2008, describing progress in
achieving the strategic goals of the HFA. These
indicate that many countries are making very
good progress in developing institutional systems,
legislation, policy and plans to improve disaster
preparedness, and response and early warning.
Due to such efforts, many low-income countries
have dramatically reduced their mortality risk to
hazards such as tropical cyclones and floods.

The United Nations Framework Convention on
Climate Change was signed in 1992. While originally
focused on mitigating climate change through
agreements to reduce greenhouse gas emissions,
momentum has gathered to support the efforts of
developing countries to adapt to climate change.
The IPCC Fourth Assessment stressed that climate
change will erode nations’ capacities to achieve
the MDGs, measured in terms of reduced poverty,
particularly in Africa and parts of Asia 25. Subsequently,
the Bali Action Plan 26 reaffirms that economic and
social development and poverty eradication are global
priorities.
Bilateral agencies, such as the UK’s
Department for International Development (DFID) 27
and Gesellschaft für Technische Zusammenarbeit
(German Technical Cooperation) (GTZ) 28, have recently
produced policy statements that specifically address
the disaster risk–poverty nexus. The World Bank
has recently also made climate change an important
part of its policy agenda, by adopting a Strategic
Framework for Development and Climate Change in
October 2008. Major attention is given to climate risk
management and adaptation, which is a top climaterelated priority in most developing countries 29.
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However, reported progress in addressing
other underlying risk drivers is less encouraging.
Many of the institutional and legislative systems
created for disaster risk reduction have had
little influence on development sectors, due
to a lack of political authority and technical
capacity, particularly in countries where much
development is unregulated and occurs in the
informal sector. Progress in addressing issues
of social equity and gender through disaster
risk reduction has been similarly elusive. Few
countries have mechanisms in place to protect
the most vulnerable social groups from the long
term impacts of disaster on poverty and human
development.
Many Poverty Reduction Strategy Papers
(PRSPs) acknowledge the impact of disaster loss
on poverty and a significant number include a
section on disaster risk reduction. PRSPs and
other poverty reduction instruments clearly have
enormous potential to address the underlying
risk drivers highlighted above. However, there is
little evidence of real synergy between policies
and strategies on poverty and disaster reduction,
which may undermine the effectiveness of PRSPs
as disaster risk reduction instruments.
With respect to climate change adaptation,
in some countries planning tools such as National
Adaptation Programmes of Action (NAPAs)
have facilitated integration between disaster risk
reduction and climate change adaptation. NAPAs
focus on urgent and immediate adaptation needs,
and disaster risk reduction provides a good entry
point to immediately address climate-related
risks. In general, however, the institutional
frameworks for adaptation are also still largely
divorced from those for disaster risk reduction,
and are more focused on specific measures
such as climate proofing infrastructure than on
addressing the underlying risk drivers. Planning
instruments, such as NAPAs, and funding
mechanisms for adaptation have been created
which offer tremendous potential. However,
at present, the funding and implementation
mechanisms necessary to unlock that potential
have yet to fully unfold.

14

1.7.2 Addressing the underlying risk
drivers
Fortunately, considerable progress in addressing
the underlying risk drivers is already being made
in specific sectors and localities. Many of the
tools and approaches required to address these
drivers are already being successfully applied in
many developing countries both at the local and
sectoral levels.
Successful cases abound of strengthened
livelihoods reducing vulnerability, poverty
and disaster risk in rural areas. Many cities
have applied innovative methods to provide
access to secure land tenure, infrastructure and
services for the urban poor. Improvements in
environmental management are demonstrating
ways to simultaneously regulate hazard and
support livelihoods. Examples of innovative
financial mechanisms, such as index-based crop
insurance, catastrophe pools and applications of
microfinance and microinsurance are gaining
momentum. In practice, many local initiatives
to adapt to climate change also address the
underlying risk drivers. Many of the above
approaches build on community and local-level
participation in a way that reduces costs, builds
social capital and enhances the relevance and
sustainability of investments.
1.7.3 The missing link
To summarize, there is a growing international
commitment to addressing disaster risk, poverty
and climate change. At the national level good
progress is being made in strengthening some
disaster reduction capacities, particularly those
associated with disaster preparedness, response
and early warning. The fact that many lowincome countries, from Bangladesh to Cuba, have
been able to achieve quite dramatic reductions
in mortality risk to some hazards is proof that
progress is being made.
Similarly, progress is being made in
addressing the underlying risk drivers in many
localities and sectors in developing countries,
highlighting the effective approaches and tools
that exist and are already being applied.

Chapter 1
The global challenge: disaster risk, poverty and climate change

There is, however, a gap between the
international frameworks and commitments
on the one hand, and local and sectoral good
practice on the other. At both the international
and national levels, the policy and strategy
frameworks for disaster risk reduction, poverty
reduction and climate change adaptation are

not effectively integrated, are not focused on
addressing the underlying risk drivers and are
insufficiently articulated to and supportive of
effective local and sectoral actions. This is the
missing link that is holding back progress in
addressing the disaster risk–poverty nexus in the
context of climate change.

1.8 The way forward
Given the urgency posed by climate change,
a business as usual approach to disaster risk
reduction, poverty reduction and climate change
adaptation will not lead to the achievement of
the HFA or the MDGs. On the contrary both
disaster risk and poverty may be pushed to new,
more extreme levels. This Report concludes that
more drastic measures are required.
Given the strong interlinkages between
disaster risk, poverty and climate change, the
principal recommendation of the Report is
that countries need to adopt overarching policy
and strategy frameworks for risk reduction,
focused on addressing the underlying risk drivers
described above, and supported by both resources
and political authority. In risk prone countries,
the implementation of such frameworks must
be the key development priority of the state as a
whole, rather than of a particular department or
ministry.
In practical terms, the adoption of an
overarching policy framework for risk reduction
should provide a vehicle for a closer integration
of existing policy and strategy instruments such
as PRSPs, NAPAs and action plans to implement
the HFA, thus improving coherence and
gaining synergy. In turn this will be facilitated
if the plethora of planning, reporting and
funding mechanisms at the international level is
streamlined.
It should also facilitate a more inclusive
approach to addressing the underlying risk drivers
that is supportive of the many local and sectoral
initiatives already underway and that builds
on innovative partnerships with civil society.
This Report stresses that such partnerships are

essential to ensure that risk reduction measures
are appropriate, cost effective and sustainable.
A further challenge is to incorporate
innovations into the governance arrangements
for disaster risk reduction that ensure that
risk reduction considerations are factored
into all investments to address the underlying
risk factors. Illustrative good practices exist.
Many governments have put in place striking
innovations, for example, incorporating disaster
risk reduction into national development
plans and budgets; using cost–benefit analysis
to factor disaster risk reduction into public
investment systems; creating harmonized
platforms for hazard and risk information to
support decision-making; or addressing the issue
of accountability and enforcement. Enhancing
policy and governance in this way can defuse the
disaster–risk poverty nexus and facilitate climate
change adaptation. At the same time it can be
cost effective.
Since the early 1980s, the World Bank alone
has provided 528 loans for disaster recovery and
reconstruction purposes for a total disbursement
of more than US$40 billion 30. Disbursement
on humanitarian aid in 2007 was more than
US$ 120 billion 31. Other estimates indicate
that international assistance for recovery and
reconstruction only covers 10% of the real
costs. These amounts are high and becoming
unsustainable, diverting resources that could
have been used for poverty reduction and
development.
Data put together for the Millennium
Project 32 provides an indicative estimate of
some of the costs required to address the
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underlying factors that underpin disaster risk.
Some of these costs can be drastically reduced
by adopting participatory approaches to project
and programme implementation but there is
no getting round the fact that several hundred
billion dollars are required. Incorporating risk
reduction measures into such investments is
usually seen as an additional cost. However,
many investments in disaster risk reduction
produce benefits in terms of reduced future losses
and avoided reconstruction that considerably
outweigh the costs, even without accounting for
indirect benefits to health, human development
and productivity. Innovative ways of financing
risk reduction, through mechanisms such as
catastrophe pools and payment for ecosystem
services, can reduce the costs and enhance the
benefits further still.
In other words, it costs far less to avoid
the configuration of risk in the first place than
to correct it once it exists, or to compensate
for it once it is realized. For example, it is
generally cheaper and easier to correct newly
arising extensive risk than major historical
concentrations of intensive risk. The emphasis
of policy therefore should be on factoring
disaster risk reduction considerations into new
development and during periodic renewal or
upgrading of building stock and infrastructure,
which provides opportunities to reduce risks.
Similar opportunities arise in recovery and
reconstruction after old concentrations of risk
have been swept away in a disaster. Seen in
this way investment in disaster risk reduction
is actually a way of dramatically reducing the
cost of achieving the MDGs and of adapting to
climate change.
Resources are also required to build the
capacities necessary to put in place the policy
and governance frameworks that can allow the
investment described above to be organized,
coordinated and sustained. As described above
this is essential if future growth is not to lead to
increasing risk. However, the major investment
required now is political rather than financial.
It is hoped that the evidence presented in this
Report contributes to building that political
capital.
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Introduction
An observation of disaster risk patterns and trends at the global level allows a visualization of the
major concentrations of risk described in the previous chapter and an identification of the geographic
distribution of disaster risk across countries, trends over time and the major drivers of these patterns and
trends.
The analysis presented in this chapter, developed by a large, interdisciplinary group of researchers
from around the world, makes global disaster risk more visible – a key step towards mobilizing the political
and economic commitment needed to reduce it.
Given the growing influence of climate change, the centrepiece of this chapter is an analysis of
the mortality and economic loss 4 risk for three weather-related hazards: tropical cyclones, floods and
landslides. In addition new insights have been gained into other hazards such as earthquakes, tsunami
and drought.

Summary of findings
1. Risk concentration
Disaster risk is geographically highly concentrated. A very small portion of the Earth’s surface contains
most of the risk and most future large-scale disasters will occur in these areas. Risk will increase further if
exposure continues to increase, for example in tropical cyclone prone coastal cities.

2. The uneven distribution of risk
Disaster risk is very unevenly distributed. Hazards affect both poorer and richer countries. For example,
tropical cyclones hit both Japan and Bangladesh. Severe earthquakes occur in the United States and in
India. However, for hazards of a similar severity, countries with higher incomes and, importantly, higher
human development levels generally experience lower mortality and smaller losses when measured
against the country’s total wealth. In absolute terms economic losses are higher in richer countries, but
less so once they are seen as a share of overall wealth.

3. Risk drivers
In addition to hazard severity and exposure a range of other risk drivers related to economic and social
development play a crucial role in the configuration of disaster risk. These include not only income
and economic strength, but also governance factors such as the quality of institutions, openness and
government accountability. Income is a driver in its own right, but also conditions other drivers. Wealthier
countries tend to have better institutions, more effective early-warning, and disaster preparedness
and response systems, and more open government that tends to be more supportive of disaster risk
reduction.

4. Disaster risk is increasing
Risk levels for most of the hazards are increasing over time, even assuming constant hazard frequency
and severity. Economic loss risk is increasing faster than mortality risk. These increases in risk are being
driven by the growing exposure of people and assets, for example through rapid economic and urban
growth in cyclone prone coastal areas and earthquake prone cities. Vulnerability decreases as countries
develop, but not enough to compensate for the increase in exposure.

5. Climate change
Weather-related hazard is critically important in the configuration of global risk patterns. Two of the
principal global datasets on disaster losses 5 agree that more than two thirds of the mortality and
economic losses from internationally reported disasters is associated with meteorological, climatological
and hydrological hazard.
The IPCC has confirmed that the geographic distribution, frequency and intensity of these hazards
is already being altered significantly by climate change 6. Changes are already occurring in the amount,
intensity, frequency and type of precipitation. This is associated with increases in the extent of the areas
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affected by drought, in the numbers of heavy daily precipitation events that lead to flooding, and increases
in the intensity and duration of certain kinds of tropical storms.
Individual events, such as recent large tropical cyclones in the United States and Myanmar, cannot be
attributed to climate change. However, given the concentration and uneven distribution of risk described
above, the impact of any increases in weather-related hazard will be highly asymmetric. Poorer countries
that concentrate most existing risk will be disproportionately affected by climate change.

6. Economic resilience, vulnerability and development constraints
A group of developing countries, including many SIDS, LLDCs and others with small and weak economies
are particularly vulnerable to economic loss, have low resilience to that loss and are particularly exposed
to climate change. Disaster impacts compromise their prospects for economic growth, poverty reduction
and development at large, to the extent that the capacity of the most vulnerable countries to benefit from
their insertion in the global economy is severely constrained.

2.1 Method and data 7
Improvements in methodology and data now
enable a much more accurate characterization
of disaster risk than was possible when comprehensive global assessments were published by
the UNDP and the World Bank 8 five years ago.
Several factors have contributed to these improvements, outlined in Box 2.1.

Box 2.1:
Innovations
in data and
methodology

20

Improved estimates of global disaster risk have
been made possible by:
Higher resolution and more complete data
on geographic and physical hazard event
characteristics, especially for floods, tropical
cyclones and earthquakes.
Improved high resolution exposure data on
population and economic assets (sub-national
GDP).
Enhancements in geographic and physical
modelling of hazard extent, frequency and
severity – especially for floods, landslides
and tsunamis – allowing hazard intensity or
severity to be calculated.
Explicit linking of hazard event outcomes
(i.e. losses) with the geographic and physical
characteristics of the event. This permits
event-level analysis of the influence of
exposure, vulnerability and hazard severity
and the imputation of disaster losses for
events for which no loss data were recorded.
Incorporation of new global data sets on
social, economic and other vulnerability
factors, such as governance and corruption.

Following the basic risk model that guides
this Report (Box 1.1), disaster risk for a given
location is determined by the probability that a
hazard event of a given magnitude will occur, the
number of exposed people or the value of exposed
assets, and the level of vulnerability. The latter
refers to characteristics of the exposed population,
public infrastructure and economic assets that
increase or decrease the likelihood of damages
when a hazard event occurs, as well as factors
such as effective governance and higher levels of
social coherence, which influence and condition
those characteristics.
Analysing the mortality and economic
loss experienced in past disasters permits an
assessment to be made of the role played by each
of the three main risk factors – hazard event
characteristics, exposure and vulnerability – in
configuring risk. With data for each of these risk
factors for many individual disaster events, their
relative importance can be statistically analysed.
For instance, controlling for the magnitude of a
tropical cyclone and the size of the population
or economy in the affected area, it is possible
to measure how vulnerability factors (such as a
country’s institutional quality) affect mortality
or the size of economic losses. Box 2.2 presents
the methodology that was followed for each
hazard type.
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Box 2.2:
Risk analysis
procedure

The application of the risk model involved the
following steps for each hazard type:
1. Compile geographical and physical
information on specific hazard events such
as tropical cyclone track data, areas of flood
extent, or earthquake location and magnitude.
2. For each hazard event, determine the footprint
or area of impact, such as the area where a
tropical storm exceeded tropical cyclone-force
wind speed. See Figures 2.1, 2.2 and 2.3.
3. For each impact area, compute exposure as
the number of people and economic assets
within that area.
4. Link available loss information for each
hazard event (sourced from EMDAT) to the
hazard event information (hazard severity and
exposure).
5. Add information on vulnerability. Since
global data on direct vulnerability factors
such as building quality are unavailable, this
analysis uses country-level indicators for
the year in which the event occurred, such
as government accountability or per capita
income.
6. Estimate empirical loss functions that relate
event mortality or economic losses to risk
factors (hazard characteristics, exposure
and vulnerability) using statistical regression
techniques.
7. Derive an estimate of expected average
annual losses and exposure. The estimated
loss functions are used to impute disaster

While understanding of disaster risk has
increased steadily, data limitations combined
with the unpredictable and unique nature of
hazard mean that much uncertainty remains.
Rapid increases in vulnerability and in the
exposure of population and economic assets,
as well as the possibility of shifting climatic
conditions affecting hazard location, frequency or
magnitude, imply that risk cannot be modelled
deterministically. Despite improvements in
disaster reporting, loss information for individual
events is incomplete and suffers from inconsistent
measurement of damages and broader losses,
particularly in the case of economic losses.
Box 2.3 illustrates the difficulties in obtaining

outcomes for all recorded events, whether or
not a loss estimate is available in EMDAT or
not. This is done using data on exposure and
vulnerability for 2007 such that annualized
average estimates reflect current conditions.
8. Apply estimates to all pixels in a geographic
grid. The loss estimates are aggregated at
different levels (1 km x 1 km cells; sub-national
administrative areas; countries) allowing the
identification of geographic concentrations of
risk. Mortality risk is classed in deciles using
a logarithmic index with values ranging from
1 = negligible to 10 = extreme risk (see below).
Economic loss risk is calculated for World
Bank regions and country income groups.
Classes
10
9
8
7
6
5
4
3
2
1
0

Absolute risk

(average killed per year)

>3 000
1 000–3 000
300–1 000
100–300
30–100
10–30
3–10
1–3
0.3–1
>0–0.3
0

Relative risk

(killed per million peryear)

>300
100–300
30–100
10–100
3–10
1–3
0.3–1
0.1–0.3
0.03–0.1
>0–0.03
0

Mortality Risk Index
(average of both indicators)

Extreme
Major
Very High
High
Medium high
Medium
Medium low
Low
Very Low
Negligible
Unknown exposure

9. The above procedure differed slightly between
hazards. A full description of the methodology
is given in Appendix 1, Technical Note 1.1:
Methodology.

accurate data. While disaster mortality data
are considered to be better recorded and more
robust than economic loss data, uncertainties
still exist.
Sub-national data on the exposure of
economic assets and vulnerability factors are
scarce or non-existent, meaning that proxies have
to be used. Higher resolution data on disaster
impacts that capture smaller-scale events and
locally specific hazards are not globally available.
Steady improvements in data collection will
address these shortcomings and national data
collection efforts will filter up to provide better
global information, but these processes will
take time.
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Figure 2.1:
Multi-hazard
map of Africa
Data sources:
Tropical cyclones:
UNEP/GRIDEurope; Floods:
UNEP/GRID-Europe
+ observerd from
Dartmouth Flood
Observatory
and frequency
from Flood
PREVIEW UNEP/
GRID-Europe;
Droughts: IRI,
Columbia University;
Landslides:
Norwegian
Geotechnical
Institute;
Earthquakes:
GSHAP transformed
into MMI by IRI,
Columbia University;
Tsunami: compiled
from various sources
by the Norwegian
Geotechnical
Institute;
Cartography:
P. Peduzzi, UNEP/
GRID-Europe, 2009.
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Figure 2.3:
Multi-hazard
map of Latin
America and
the Caribbean
Data sources:
Tropical cyclones:
UNEP/GRIDEurope; Floods:
UNEP/GRID-Europe
+ observerd from
Dartmouth Flood
Observatory
and frequency
from Flood
PREVIEW UNEP/
GRID-Europe;
Droughts: IRI,
Columbia University;
Landslides:
Norwegian
Geotechnical
Institute;
Earthquakes:
GSHAP transformed
into MMI by IRI,
Columbia University;
Tsunami: compiled
from various sources
by the Norwegian
Geotechnical
Institute;
Cartography:
P. Peduzzi, UNEP/
GRID-Europe, 2009.
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Box 2.3:
Disaster
mortality data –
when the dead
go missing

In 2000, the World Bank, describing the impact
of natural catastrophes in 1999, stated that “the
landslides in Venezuela alone caused 50,000
fatalities” 9. The EMDAT database records 30,000
deaths due to the same set of floods, mudslides
and landslides, which occurred in December
1999 and affected 11 states of Venezuela, mostly
the State of Vargas but also Miranda and the
country’s capital, Caracas.
Research by anthropologist Rogelio Altez10 of
the Universidad Central de Venezuela puts forward
a very different picture. After a forensic investigation into the deaths occurred in Vargas state, Altez
documented a total of only 521 corpses attributed
to the disaster, including 290 that had never been
identified. In addition only 331 people had been
reported missing. Given the likelihood that some
of those reported missing were amongst the 290
unidentified corpses, Altez concluded that “the total
number of deaths does not exceed 700”.

After flying over the affected area, the then
Secretary General of the International Federation of
Red Cross and Red Crescent Societies (IFRC) had
declared that Venezuela’s disaster was “certainly
at least two or three times worse than Mitch as
far as the death toll is concerned” and that “as
many as 50,000 people may have been killed” 11.
According to Altez, statements of this kind began
to be quoted as objective data and later became
accepted international statistics.
The key message from Altez’s study is that
there are still major deficiencies in the way corpses
are dealt with after many large natural disasters
around the world, with documented cases of mass
cremations and burials without an adequate process of identification or even quantification of the
victims, often due to unjustified fear of epidemics.
While the Venezuelan case may be unique, it does
highlight the need for a critical approach when
dealing with disaster mortality data.

Common statistical techniques, as
employed in this study, are suitable for estimating
average patterns and trends but are not able to
predict extreme events, given the data limitations
described (in particular limitations in the use of
country-level vulnerability indicators) and the
unpredictability of individual hazard events. This
means that if the models in this analysis predict
an annual average of 1,000 people killed by a
given hazard type globally, there could be one
event killing 10,000 people followed by 9 years
of almost no casualties.
A number of hazard types have been left
out or covered less comprehensively in this
global analysis. Most importantly, although
new indicators of drought occurrence have been
developed and are discussed, the analysis did
not yield sufficiently accurate estimates of global
risk. This is a significant gap especially for subSaharan Africa, where drought is a major hazard
facing rural populations. As a slow onset hazard,
drought impacts are very different from those in
sudden impact disasters such as earthquakes or
storms. Many droughts with very severe social

and economic consequences do not, in fact,
show recorded mortality in international disaster
databases 12.
The Report looks briefly at forest and other
biomass fires, which account for a mere 0.1% of
the fatalities recorded in EMDAT, but have major
impacts on climate change, deforestation, soil
productivity and biodiversity. This hazard is both
exacerbated by and influences climate change,
and is the second largest source of human-related
greenhouse gas (GHG) emissions.
Given these limitations and uncertainties
the estimates of exposure and risk provided can
only be taken as indicative. They do not describe
and cannot predict disaster risk in specific
locations. As such, while many of the results can
be displayed at quite high geographic resolutions,
these should not be used for planning or decision
making at the national or local levels. The
purpose of this global risk analysis is to decipher
global patterns and trends in risk and it does not
and cannot substitute for detailed national and
local-level risk assessments.
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2.2 Weather-related disaster risk
2.2.1 Tropical cyclones
Tropical cyclones, also called typhoons and
hurricanes, are powerful storms generated
over tropical or sub-tropical waters. They have
multiple impacts including extremely strong
winds, torrential rains leading to floods or
landslides, high waves and damaging storm
surge, leading to extensive coastal flooding.
Tropical cyclone risk has been modelled using
the procedure described in Box 2.2 and further
elaborated in Appendix 1.
Disaster risk for tropical cyclones has been
calculated taking into account hazard associated
with both wind speed and storm surge for
different categories of cyclones on the Saffir–
Simpson scale.
Figure 2.4 shows the geographic
distribution of mortality risk for 10 km × 10 km
squares in Asia, Africa and the Americas.
Figure 2.5 shows the distribution of both
absolute and relative mortality risk from all
categories of tropical cyclones aggregated at the
country level. Absolute risk is the average annual
expected mortality; relative risk describes the
average annual expected number of deaths as a
proportion of national population. The statistical
level of confidence in the model is good,
particularly for Category 4 and 5 cyclones 13.
However, these are average annual estimates and
cannot be used to predict specific events.
The top ten countries on the Mortality Risk
Index and their respective values are Bangladesh
(8.5), the Philippines (6.5), India (6), Madagascar
(6), the Dominican Republic (6), Haiti (6),
Myanmar (5.5), Vanuatu (5.5), Mozambique (5)
and Fiji (5).
Geographically, tropical cyclone mortality
risk is highly concentrated. For example, 75.5%
of the expected mortality is concentrated in
Bangladesh and 10.8% in India. There are
also large differences in risk between different
groups of countries. Relative mortality risk
is approximately 200 times higher in low-
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income countries than in OECD countries and
approximately 30 times greater in low human
development countries than in high human
development countries.
Economic loss risk due to tropical cyclones
can be estimated using a model similar to that
for mortality. However, the results tend to be
less reliable because loss estimates are available
for fewer events. There are also difficulties in
defining and estimating losses, and there is an
incentive to exaggerate damages in anticipation
of greater external support. Because of these data
constraints this chapter reports economic loss
risk aggregated by broad regions and categories of
countries.
As Table 2.1 shows, OECD countries
including those prone to tropical cyclones such
as Japan, the United States of America and
Australia, account for almost 70% of estimated
annual economic losses in absolute terms,
followed by East Asia and the Pacific, and Latin
America and the Caribbean. Sub-Saharan
African countries, such as Madagascar and
Mozambique, suffer the highest relative economic
loss risk as a proportion of the size of the affected
economy. Across all regions, estimated economic
losses are highly concentrated in a few countries.
The top five countries account for 80% of all
estimated losses, with the remainder spread over
more than 50 countries and areas.
When expressed as a proportion of exposed
GDP, estimated losses in East Asia and the
Pacific, Latin America and the Caribbean, and
South Asia are between 5 and 7 times higher
than those of the OECD countries, indicating
a far higher vulnerability of their economic
infrastructure.
Risk drivers and vulnerability factors

Tropical cyclone hazard (for each category of
cyclone) is shown for each region in the regional
multi-hazard maps presented presented in Figures
2.1, 2.2 and 2.3.
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Figure 2.4:
Distribution of
mortality risk
associated with
tropical cyclones
(10 × 10 km)
GIS and
cartography:
P. Peduzzi, ISDR,
UNEP/GRIDEurope, 2009.
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Figure 2.5:
Absolute and
relative mortality
risk for tropical
cyclones
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Table 2.1:
Summary of
predicted losses
from tropical
cyclone events14
*insufficient
observations

Region

Average
annual GDP
exposure
(million constant
2000 US$)

Estimated
average annual
Ratio of
economic loss
economic
Percent of
as % of GDP
loss to GDP
global total
in affected
exposure (global
economic loss
countries
mean = 100)

East Asia and
Pacific

8.8

5,835

44,136

15.1

0.22

438

Europe and Central
Asia*

–

–

–

–

–

–

Latin America and
Caribbean

3.2

2,465

14,656

0.13

557

Middle East and
North Africa*

–

–

–

–

–

South Asia

1.2

1,054

8,380

2.7

0.11

417

Sub-Saharan
Africa

1.9

306

3,467

0.8

0.55

292

11.1

27,451

1,060,431

71.2

0.13

86

3.5

1,434

176,010

3.7

0.19

27

29.7

38,545

1,307,080

OECD
Other high income
countries
Total

28

Average
Average
annual number
annual
of reported
estimated
tropical
economic loss
cyclones
(million constant
1975–2007
2000 US$)

6.4
–

100
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Table 2.2 shows the number of people and
GDP exposed to tropical cyclones and related
storm surge hazards, for different tropical cyclone
categories. An average of 78 million people
worldwide are exposed each year to tropical
cyclone wind hazard and a further 1.6 million
to storm surge. Asian countries have the largest
absolute population exposed, while SIDS have the
highest proportion of their population exposed.
In particular, SIDS have a far greater relative
exposure to highly destructive Category 3 and 4
storms than larger countries. Some countries, such
as the Philippines have a very high absolute and
relative exposure.

M EXI C O

80° W

It was commonly thought that tropical cyc
lones could not be generated in the South Atlantic
Ocean. Today there is still no scientific agreement
on the cause of the Catarina cyclone, but it provides
a clear demonstration that unexpected events can
occur in places where they have not happened
before. Longer-term changes in the Earth’s oceans
and atmosphere may bring more such surprises.
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For the first time since monitoring of tropical
cyclones began a tropical storm in the South Atlantic
reached a force of Category 1 on 26th March, 2004
(Figure 2.6). By the 28th it had strengthened to
Category 2, when it reached Santa Catarina Province
of Brazil. Even though it weakened somewhat before
landfall, it caused US$ 350–425 million damage 15,
killing 4 people and injuring 518 others 16.
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Box 2.4:
Unexpected
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2004

In terms of economic exposure, an annual
average of US$ 1,284 billion of GDP is exposed
to tropical cyclones. The country with the highest
absolute exposure is Japan. The countries with the
highest relative exposure, however, are almost all
SIDS.
The strength of a tropical cyclone and the
number of people or exposed economic assets
in the area affected explain a large part of the
risk (see Figures 2.7, 2.8 and 2.9). However,
even for comparable storms and exposure, large
differences persist between countries (also see
Box 2.4 for unexpected events).
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Table 2.2:
Annual exposure
to tropical cyclones
by classes of
intensity (Saffir–
Simpson)*
Source: Adapted
from the U.S.
National Oceanic
and Atmospheric
Administration (NOAA),
National Hurricane
Center (NHC) 17

Annual population exposure

Annual GDP exposure

(millions)

(US$ millions)

Category 1: Winds (Km/hour) 118–153, Surge: less than 2 m

57.8

942,300

Category 2: Winds (Km/hour) 154–177, Surge: 2–3 m

13.5

229,025

Category 3: Winds (Km/hour) 178–210, Surge: 3–4 m

5.5

100,684

Category 4: Winds (Km/hour) 211–249, Surge: 4–5 m

0.8

11,623

Category 5: Winds (Km/hour) more than 249, Surge 5–10 m

0.2

824

77.7

1,284,456

Cyclone category

Total

* Modelled

Figure 2.7:
People exposed
to tropical
cyclones
(wind speed
categories)
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Figure 2.9:
GDP exposed to
tropical cyclones
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Figure 2.10 shows that in general, lowincome countries are far more likely to suffer
mortality for a given number of people exposed
and, in particular, for powerful Category 3 and 4
tropical cyclones. Similarly, lower-middle income
countries are much more likely to suffer economic
loss across all categories of cyclone intensity.
The key vulnerability factors that contribute
to mortality risk are low GDP per capita and
remoteness. As exposure increases and income
decreases there is a greater risk of tropical cyclone
mortality. Areas that are remote with respect to
the main administrative and economic centre
of the country, tend to suffer more. The case of
tropical cyclone Nargis in Myanmar in 2008 is
an example. Densely populated, very poor remote
rural areas were devastated by a Category 4
tropical cyclone and associated storm surge.
In the case of economic losses, wellgoverned countries seem to experience lower
damages in comparable tropical cyclones
with similar magnitude and exposure, than
poorly governed countries. In contrast, income
inequality is associated with higher levels
of damage. To illustrate the effect of these
variables, the economic risk model suggests
that if Bangladesh had the significantly higher
institutional quality and lower levels of inequality
found in Japan, its annual economic loss from
tropical cyclones could be about 60% lower,

Montserrat
Cayman Islands
Anguilla
Madagascar

even if exposure and hazard severity remained
unchanged.
Finally, even after controlling for popula
tion size, SIDS generally experience greater
economic losses.
2.2.2 Floods
Disaster risk for floods has been calculated for
large rural flood events. The risk calculations do
not include flash floods or urban flooding from
inadequate drainage.
Figure 2.11 shows the geographic
distribution of mortality risk for 10 km × 10 km
squares of the Earth’s surface. Figure 2.12 shows
the distribution of both absolute and relative
mortality risk for floods aggregated at the country
level. As with cyclones, absolute risk is the
average annual expected mortality, while relative
risk is measured as the average annual expected
number of deaths as a proportion of national
population. The geographical distribution of
flood mortality risk mirrors that for exposure.
It is heavily concentrated in Asia, especially in
India, Bangladesh and China. Between them
these countries concentrate 75% of the modelled
annual global mortality. Viet Nam also has
high absolute and relative flood risks. The top
ten countries on the Mortality Risk Index for
floods and their respective values are India
(7.5), Bangladesh (6.5), China (6), Viet Nam(6),
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Figure 2.10:
Mortality and
economic loss
from tropical
cyclones
compared to
exposure for
income classes
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Cambodia (6), Myanmar (5.5) Sudan (5.5),
Democratic People’s Republic of Korea (5.5),
Afghanistan (5), Pakistan (5).
The regional distribution of economic loss
risk is shown in Table 2.3. Severe flooding affects
more countries than tropical cyclones 18. Flood
losses are also somewhat less concentrated across
countries than tropical cyclone losses. The top
five countries account for 68%, and the top 10
for 78%, of total modelled economic losses. By
region, OECD countries (especially the United
States of America and Germany) account for
the largest share of average annual modelled
damages. But the East Asia and Pacific region
and South Asia experience almost similar levels of
losses. China, Indonesia and Thailand combined
account for 25%, as do India, Pakistan and

No data
Low income
(GNIcap < US$ 935)
Lower middle income
(US$ 936 < GNIcap < US$ 3 705)
Upper middle income
(US$ 3 706 < GNIcap < US$ 11 455)
High income
(GNIcap > US$ 11 456)
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16.4 %
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Modelled economic loss from tropical cyclones per year

100
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All Saffir–Simpson
categories

All Saffir–Simpson
categories

Bangladesh. By far the largest economic losses in
relation to the size of economies occur in South
Asia, followed by sub-Saharan Africa and East
Asia.
The ratio of losses to GDP exposure in
the OECD countries is far higher than in Latin
America and the Caribbean, or South Asia.
This probably indicates the differential impact
of flooding on primary sector activities, such as
agriculture and fishing in the latter two regions,
compared to the impact on industry and services
in the OECD.
Figure 2.13 illustrates why global hazard
identification cannot be used for local risk
mapping. In August 2008, a dyke breach led to
a large flood in Bihar, India. The red areas are
those that actually flooded, while the blue areas
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Figure 2.11:
Distribution of mortality risk associated with floods (10 × 10 km)
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Figure 2.12:
Absolute and
relative mortality
risk for floods

Modelled fatalities per million per year (relative)
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Table 2.3:
Summary of
predicted losses
from flood events
*insufficient
observations

Region

Average
annual GDP
exposure
(million constant
2000 US$)

Modelled
average annual
Ratio of
economic loss
economic
Percent of
as % of GDP
loss to GDP
total global
in affected
exposure (global
economic loss
countries
mean = 100)

East Asia and
Pacific

4.0

4,935

8,707

27.4

0.16

128

Europe and Central
Asia

4.9

1,382

3,156

7.7

0.11

99

Latin America and
Caribbean

3.2

470

1,818

2.6

0.02

59

Middle East and
North Africa*

–

–

–

–

South Asia

5.7

4,807

13,817

26.7

0.49

79

Sub-Saharan
Africa

8.6

767

867

4.3

0.19

201

OECD

4.2

5,536

12,113

30.7

0.03

104

Other high income
economies*

–

–

–

–

30.6

17,897

40,478

Total
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Average
annual
number of
reported floods (million constant
1999–2007
2000 US$)

100

–

–

–

–

Chapter 2
Global disaster risk: patterns, trends and drivers

Bihar Flooding
18 August, 2008

86° E

N Bagmati

Permanent water

N

rayani

E

18 August 2008 flood

L

A

P

0

Janakpur
ver

Sagarmath

40
DARJEELING
Kilometres

Mechi

Bijaipur

ru

Sitamarhi

Birpur

Jaynagar
Madhubani

Binnaguri

Koshi

Bhadrapur

Jalpaiguri

Jogbani
Forbesganj

Doma

BANGLADESH

Kasba
Purnea

Khagaria
Baruni
Ganges Riv
Monghyr
er
Mokameh

Bhagalpur

Bihar

represent modelled flood hazard. The global
model cannot take into account locally specific
risk factors, such as the strength of dykes, even
though these have a critical influence on the
distribution and magnitude of losses.
Risk drivers and vulnerability factors

Flood hazard is shown for each region in
the regional multi-hazard maps presented in
Figures 2.1, 2.2 and 2.3.
As Figure 2.14 shows, human exposure to
floods is heavily concentrated in Asia. The top ten
most exposed countries – in absolute and relative
terms – are in South and South-East Asia, where
a number of heavily populated river deltas and
watersheds are located. GDP exposure is also
heavily concentrated in Asia (see Figure 2.15).
However, developed countries such as the United
States of America, Germany, Japan and France
also have high absolute GDP exposure, while
African countries, such as Benin, the Sudan and
Chad have high relative GDP exposure.
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Compared to their exposure, lower-middle
income countries have higher mortality rates and
higher levels of economic loss (Fig. 2.16).
Mortality from flood events 19 is closely
associated to the size and growth rate of exposed
rural populations. Lack of voice and accountability
were also identified as significant factors. Flood
mortality risk is thus highest in heavily populated
rural areas in countries with weak governance.
In the case of economic risk, smaller, more
concentrated floods appear to cause relatively
greater economic damages than floods with a
larger extent. The former may affect areas with
higher population density more severely, while
the latter might mostly impact relatively lower
value agricultural lands. The effect of a country’s
wealth is much less pronounced for floods than
for other disaster types. While mortality is
concentrated in developing countries, significant
economic damages from floods also occur
regularly in North America and Central Europe,
for instance.

35

2009 Global Assessment Report on Disaster Risk Reduction

Risk and poverty in a changing climate

Figure 2.14:
People exposed
to floods
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2.2.3 Landslides
Observed mortality in landslides triggered
by high precipitation is approximately six
times higher than in landslides triggered by
earthquakes. The risk model therefore focuses
on precipitation triggered landslides (Fig. 2.17).
Exposure, however, has been calculated for both
kinds of landslide.
Figure 2.18 shows absolute and relative
mortality risk for precipitation triggered

landslides. Countries with very high absolute and
relative risk include Guatemala, Nepal and Papua
New Guinea. Compared to other hazards, global
landslide mortality risk is relatively low, although
many small landslide events causing deaths are not
internationally reported. The predicted mortality
risk, even in very large countries such as India or
China, is less than 100 deaths per year. Absolute
mortality risk is highest in countries such as
Ethiopia, Indonesia and India. Relative mortality

Figure 2.17: Mortality risk distribution for landslides triggered by precipitation
Distribution of
75°E
90°E
105°E
mortality risk
associated with
precipitation
triggered
landslides 30° N
(10 × 10 km)
GIS and
cartography:
P. Peduzzi, ISDR,
UNEP/GRIDEurope, 2009.
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Figure 2.18:
Absolute
and relative
mortality risk
for precipitation
triggered
landslides

Modelled fatalities per million per year (relative)
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risk is highest in small islands, notably in
Dominica and the Comoros. Approximately 55%
of mortality risk is concentrated in 10 countries,
which also account for 80% of the exposure. The
top ten countries on the Mortality Risk Index for
landslides and their respective values are Comoros
(6.5), Dominica (6), Nepal (5.5), Guatemala
(5.5), Papua New Guinea (5.5), Solomon Islands
(5.5), Sao Tome and Principe (5.5), Indonesia (5),
Ethiopia (5), and the Philippines (5).
Risk drivers and vulnerability factors

Landslide hazard is shown for each region in the
regional multi-hazard maps presented in Figures
2.1, 2.2 and 2.3. Figures 2.19 and 2.20 illustrate
the relative and absolute exposure of people
and GDP to both earthquake and precipitation
triggered landslides. Approximately 2.2 million
people are exposed to landslides worldwide.
In absolute terms, exposure is very high in a
number of large Asian countries, especially India,

38

10

100
Modelled fatalities per year (absolute)

Indonesia and China. Relative exposure is highest
in small countries with steep terrain including
a number of small island nations. The relative
importance of the triggering mechanism varies
widely among countries.
Taiwan, Province of China, has the highest
absolute GDP, as well as the highest relative
GDP exposure, both due to earthquake triggered
landslides. As illustrated in Figure 2.21, lowermiddle income countries in general experience
greater mortality with respect to the population
exposed.
This is confirmed by the identification
of vulnerability factors. Precipitation triggered
landslide mortality is best explained by the
exposure of the population and by local GDP
per capita. As in the case of tropical cyclones,
poor countries have significantly more landslide
mortality than wealthier countries.
Data limitations prevent the analysis of
economic losses due to landslides.
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Figure 2.19:
People exposed
to landslides
triggered by
precipitation or
earthquake
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Figure 2.22:
Distribution of mortality risk associated with earthquakes (10 × 10 km)
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2.3 Other hazards
2.3.1 Earthquakes
Earthquake risk has been calculated using four
categories of seismic intensity, corresponding
to values between V and XII on the Modified
Mercalli Intensity scale (MMI) (see Table 2.4).
Different exposure models were used to calculate
mortality risk and economic loss risk and results
are presented with a medium level of confidence.
As with other hazards, economic loss risk is
calculated only for groups of countries (regions
and income classes).
Categories 1 and 2 include 93.0% and
5.8% respectively of the population exposure, but

Table 2.4:
Categories of
seismic intensity

Figure 2.23:
Absolute
and relative
mortality risk
for earthquakes
Note: BIH, Bosnia
and Herzegovina;
DRC, Democratic
Republic of the
Congo; FYROM,
Former Yugoslav
Republic of
Macedonia; PNG,
Papua New Guinea;
TWN, Taiwan,
province of China.

Categories
MMI

1
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3

4

V to VI

VII
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account for only 0.6% of the mortality risk. Most
mortality risk is concentrated in earthquakes of
higher intensities (Categories 3 and 4).
Figure 2.22 shows the geographic
distribution of mortality risk as modelled for
each 10 km × 10 km square of the Earth’s
surface. Figure 2.23 shows the distribution of
both absolute and relative mortality risk from
all categories of earthquakes aggregated at the
country level.
China, India and Indonesia are the
countries with the highest absolute mortality
risk, while some smaller countries, such as El
Salvador and Guatemala have very high relative
risk. Some countries, such as the Democratic
Republic of the Congo, that have not experienced
recent major earthquake disasters have high
levels of both absolute and relative mortality risk.
Mortality risk is highly concentrated. The model
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suggests that 86% of mortality risk is manifested
in disasters with more than 10,000 fatalities.
This is consistent with the observed losses. Of the
246,200 people killed by earthquakes over the
last ten years 20, 226,000 (91.8%) were killed in
just five mega-disasters 21. The top ten countries
on the Mortality Risk Index for earthquakes and
their respective values are China (8.5), India (8.5),
Indonesia (8.5), Colombia (8.5), Myanmar (8.5),
Guatemala (8), Pakistan (7.5), Afghanistan (7.5),
Iran (7.5) and Peru (7.5).
Table 2.5 shows the modelled economic
losses from earthquakes. OECD countries
account for 58% of the modelled annual total
losses. East Asia also has high absolute modelled
economic losses, followed by Latin America and
the Caribbean. Relative to GDP, modelled losses
are most significant in the Middle East and
North Africa region, followed by Eastern Europe
and Central Asia. The vulnerability of economic
infrastructure appears to be much higher in
both Asia and the Pacific, and Eastern Europe
and Central Asia, than elsewhere. The ratio of
modelled damages to exposed GDP is between
8 and 10 times greater in these two regions than
in OECD countries.

Table 2.5:
Summary
of predicted
economic losses
from earthquake
events by region
*insufficient
observations

Region

Earthquake hazard is shown for each region
in the regional multi-hazard maps presented
in Figures 2.1, 2.2 and 2.3. Figure 2.24 shows
the number of people exposed to each category
of earthquake hazard. More than one hundred
million people worldwide (103.2 million) are
exposed to an average of 144 earthquake events
per year, with intensities higher than V on the
MMI scale. As with other hazard types, absolute
exposure is concentrated in large countries,
particularly in Asia, but also in the United States
of America and parts of Latin America. Relative
exposure is higher in smaller countries.
Figure 2.25 shows that exposure is higher
in lower middle-income countries than in all
other income classes. However, altogether,
85.3% of mortality risk is concentrated in lower
middle-income countries. Upper middle and
high-income countries concentrate only 1.7% and
0.9% of the risk respectively. This means that the
countries with the highest human vulnerability
are lower middle-income countries. Both
low- and high-income countries have relatively
lower levels of vulnerability. This suggests that
earthquake vulnerability is highest in countries

Average
Average annual
Average
annual number
modelled
annual GDP
of reported economic losses
exposure
earthquakes
(million constant (million constant
1975–2007
2000 US$)
2000 US$)

Modelled
average annual
Ratio of
economic losses
economic
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Figure 2.24:
People and
GDP exposed to
earthquakes
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with relatively higher levels of economic and
urban growth, but that have not yet put in place
planning and regulatory frameworks capable of
factoring disaster risk reduction considerations
into urban development. Structural collapse of
buildings is more frequent in countries with
fast rates of urbanization and weak enforcement
of building codes, especially where informal
construction is prevalent. Some low-income
countries have yet to urbanize sufficiently to
increase their earthquake risk. High-income
countries on the other hand have been able to
regulate development through tools such as
building codes and land-use zoning and have
invested in retro-fitting buildings to withstand
strong shaking.
Examination of the risk drivers associated
with earthquake damage reinforces these
findings. Earthquake mortality for all categories
is correlated positively with exposure and, in the
case of Category 1 and 3 earthquakes, negatively
with GDP per capita. In the case of Category 2
earthquakes, mortality was correlated with rapid
urban growth 22, while Category 4 earthquakes
mortality was negatively correlated with voice
and accountability. Typically, therefore, poorer
countries with high exposure, rapid urban
growth and weaker governance have the highest
mortality.
In the case of economic loss risk,
richer countries have higher absolute, and
poorer countries greater relative, damages
from earthquakes. A country with a GDP of
US$ 20,000 per capita would experience 2.3
times the absolute economic losses of a country
with a GDP of US$ 2,500 per capita 23. But
relative to GDP, economic losses in the rich
country would be only 43% of those in the
poorer country. Institutional quality as measured
by voice and accountability, and government
effectiveness were also identified as relevant to
economic loss risk. The model suggests that a
country with average per capita income and the
highest score in the voice and accountability
indicator would experience only a quarter of the
economic losses from a Category 4 earthquake
than a country with the lowest institutional
quality. This provides further evidence that
earthquake loss risk is strongly associated
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with the quality of urban governance, and in
particular with the lack of regulation of urban
development and the ineffectiveness of building
codes.
2.3.2 Drought
Drought differs from other hazard types in
several ways. First, unlike earthquakes, floods or
tsunamis that occur along generally well-defined
fault lines, river valleys or coastlines, drought
can occur anywhere (with the exception of
desert regions where it does not have meaning).
Secondly, drought develops slowly, resulting
from a prolonged period (from months to years)
of precipitation that is below the average, or
expected, value at a particular location. Drought
ultimately represents a condition of insufficient
water supply relative to demand, both being
highly location specific. For example, a few
months of deficient rainfall may adversely
affect rain-fed agriculture but not a reservoir
system with substantial storage capacity, and
defining what constitutes ‘deficient’ precipitation
depends on the local climate. Scientists therefore
distinguish between three general categories
of drought: meteorological, agricultural and
hydrologic. Meteorological drought refers to a
prolonged period of deficient precipitation, while
agricultural drought occurs when soil moisture
is depleted to the point where crops, pastures or
rangelands are impacted. Hydrologic drought
refers to a prolonged period with below-average
water levels in rivers and streams, lakes and
reservoirs, or groundwater.
Drought also differs from other hazard
types in the way losses are incurred. Few
droughts lead directly to mortality. Those that do
cause mortality have generally occurred during a
political crisis or civil conflict where aid could not
reach the affected population. In these cases the
mortality should more properly be attributed to
the conflict than to the drought. Impacts might
also be highest even after the meteorological
drought event has ended, for instance when
people have exhausted their food supplies long
before the next harvest.
Overall, the unique characteristics of
drought make it difficult to analyse vulnerability
and risk in the same framework as the other
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hazard types. Available loss data sets do not
provide information on the factors contributing
indirectly to drought mortality, while mortality
itself is not a good indicator of impact.
Similarly, there is also no clear way to translate
meteorological drought into agricultural drought
since it depends on the farming system and
even on individual crop choice. Specific risk
and vulnerability to droughts and how they
affect income, consumption, health, human
development and productivity are therefore best
analysed in detailed local and context specific
studies (see Chapter 3) 24.
Given the varying impacts of drought,
several drought indicators are in use around
the globe. These include the Standardized
Precipitation Index (SPI) and the coefficient
of variation (CV) 25. Drought intensity and
frequency are captured by the SPI. The CV
gives additional information since it is a
summary measure of how large the variability of
precipitation is from year-to-year, relative to the
amount of mean annual rainfall. The CV tends
to be high in semi-arid regions, where there tends
to be both high variability of rainfall and a small
mean annual rainfall. In Figures 2.1, 2.2 and 2.3
drought hazard was calculated by multiplying

Figure 2.26:
Number
of drought
disasters
as recorded
by EMDAT
(1974–2004)
Data source:
EMDAT: The OFDA/
CRED International
Disaster Database:
www.emdat.net;
GIS analysis: IRI,
Columbia University;
Cartography: UNEP/
GRID-Europe, 2009.
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the SPI-defined drought event frequency by
the CV therefore combining drought intensity,
frequency and information on where interannual
precipitation variability is high or low (Fig. 2.26).
Approximately 400 geo-referenced
drought disasters recorded in EMDAT were also
compared with various SPI drought indicators.
The EMDAT disasters were best matched with
severe droughts identified using a SPI indicator
for six-month total precipitation. This is
consistent with the observation that the majority
of EMDAT drought disasters are in tropical
areas that experience a distinct rainy season
with a typical duration of six months or less.
Again, the drought indicator showing the best
correspondence with EMDAT disasters (or other
impacts) may vary locally.
Drought Exposure

Figures 2.27 and 2.28 show the number of people
and areas of crops exposed to drought hazard
as measured by the six month SPI. In terms of
relative exposure, sub-Saharan African countries
are highly exposed in both categories. For the
reasons explained above, exposure does not
necessarily indicate a risk of mortality, crop or
economic loss.
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Figure 2.27:
People exposed
to drought

Absolute: people exposed per year
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Figure 2.28:
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2.3.3 Tsunamis
Tsunamis are relatively infrequent with only
5–10 events reported globally per year, but as
demonstrated in the Indian Ocean in 2004 they
can be devastating. Tsunamis are waves set in
motion by large and sudden forced displacements
of sea water caused by submarine earthquakes
or landslides as well as other causes such as
submarine volcanoes or asteroid impacts. When
the tsunami is generated, its speed in the open sea
can reach several hundred kilometres per hour,
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40
Gambia

China

reaching distant coastlines in relatively short
times. Tsunamis slow down as they approach the
shoreline but their height increases. Because of
their relatively large wavelength, tsunamis may
travel far inland, and because of their relatively
short wave period, they cause flooding faster than
tidal waves and storm surges. Their enormous
capacity to erode the landscape and destroy
buildings makes them highly destructive both in
terms of mortality and economic loss. The Indian
Ocean tsunami is estimated to have caused
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210,000 deaths and more than US$ 10 billion in
damages. Figure 2.29 shows the distribution of
tsunami hazard globally.
Large and infrequent, but highly destructive
tsunami events generally pose greater mortality
risk than the cumulative effect of smaller and
more frequent events. The tsunami exposure
analysis therefore focuses on extreme events
generated by large earthquakes with return
periods of approximately 500 years (formally,
a probability of 10% of an event occurring in

Figure 2.29:
Sketch of global
tsunami hazard
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50 years). Large Asian countries such as Indonesia
and Japan account for a large proportion of
people living in tsunami prone areas, while
SIDS account for the highest proportion of
their population (Figure 2.30). Countries on the
Pacific coast of South America, notably Chile and
Peru have a very high number of people living in
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terms. It is worth noting that given the low
probability of tsunami occurrence, Figure 2.30
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prone areas and not the average yearly exposure as
provided for other hazards.
As shown in Figure 2.31, Japan has the
highest absolute GDP exposed to tsunamis, but
relative exposure is higher in SIDS and some

Figure 2.31:
GDP exposed
to tsunamis

South American countries, such as Ecuador
and Peru.
The time between the triggering event
and the tsunami’s landfall is a key variable
as it influences the effectiveness of tsunami
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early warning systems and the possibility of
evacuation. Chile, India, Indonesia, Myanmar,
Peru, the Solomon Islands, Portugal, Tonga,
Pakistan, Papua New Guinea and the Philippines
all have particularly high levels of hazard, given
that tsunamis could hit the shoreline in less
than 15 minutes with wave heights in excess
of 6 metres.
It is important to emphasize once again
that hazard is modelled with a 10% probability
of occurrence every 50 years, or in other words,
a 500-year return period. Similarly, the actual
tsunami hazard in any particular area in
these countries depends on local topography,
bathymetry and other factors. For example, while
the Philippines could be subject to wave heights
of up to 16 metres hitting the shoreline in only
9 minutes, Figure 2.32 shows that the most severe
impact zones are outside of the city of Manila.
2.3.4 Forest and other biomass fires
According to a recent inventory 26 wild land
fires and other biomass fires annually burn a

Figure 2.33:
Distribution of
average density
of fires per 100
km2 (1997–2008)
GIS analysis and
cartography: P.
Peduzzi, ISDR,
UNEP/GRIDEurope, 2009.
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total land area of between 3.5 and 4.5 million
km2, equivalent to the surface area of India and
Pakistan together, or more than half of Australia.
This makes it makes it one of the most spatially
prevalent hazards after drought.
Emissions from biomass burning inject
pollutants into the atmosphere, as well as
GHGs. The IPCC attributes 17.3% of total
anthropogenic emissions to biomass burning27,
making it the second largest source of GHGs
from human activities after the burning of fossil
fuel. However, this figure may in reality be even
higher, as it is based on pre-2000 data. Biomass
fire is the only hazard that has both an impact
on, and is exacerbated by, climate change. Most
fires have human causes.
Figure 2.33 shows the average density of
fires per 100 km2, between 1997 and 2008. Not
all high temperature events are biomass fires,
as gas flares and other high temperature events
are also detected. However, most fires are due to
biomass burning.
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2.4 Multi-hazard and risk identification
2.4.1 Multi-hazard risk
Figure 2.34 shows multi-hazard risk for tropical
cyclones, floods, earthquakes and landslides.
Given that drought is not represented, mortality
risk is underestimated for countries in some
regions, particularly in Africa.

Figure 2.34:
Absolute and
relative multihazard mortality
risk for tropical
cyclones, floods,
earthquakes
and landslides
Note: DRC,
Democratic
Republic of the
Congo; TWN,
Taiwan, province of
China;
UK, United Kingdom
of Great Britain and
Ireland; USA, United
States of America.

Figure 2.35 shows the spatial distribution of
mortality risk accumulated for tropical cyclones,
floods, earthquakes and landslides.
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2.5 Trends in global disaster risk
Both mortality and economic loss risk are
increasing in absolute terms for all the principal
hazards, except for landslides, where the tendency
appears to be stable. However, relative risk when
measured as a proportion of population or GDP
is stable and, in the case of mortality, may be
declining.
Many readers will be familiar with graphs
such as Figure 2.36, which show an exponential
increase in economic loss from disasters since
the 1970s. Figure 2.37 shows that when these
losses are adjusted for inflation and expressed as
a percentage of global GDP, the trend is far less
pronounced and statistically insignificant.
2.5.1 Risk, exposure and vulnerability
In order to see how risk patterns are changing
over time, modelled mortality and economic
loss in 1990 and 2007 were compared, assuming
constant levels of hazard.
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In the case of floods, modelled mortality
increased by 13% from 1990 to 2007. This increase was driven by a 28% increase in modelled
exposure. Vulnerability actually declined by 11%.
Modelled economic loss over the same
period increased by 33%, while GDP exposure
increased by 98%. Vulnerability actually declined
by 33%. This concurs with the fact that globally
GDP increased by 64% over the same period, but
countries with very high flood exposure, such as
China and India, increased their GDP by more,
in this case 420% and 185% respectively.
In the case of landslides, mortality risk was
stable from 1990 to 2007 (the model indicates
a decrease of 1%). Exposure increased by 23%,
while vulnerability decreased by 20%, reflecting
GDP growth in the countries exposed.
These simulations of risk indicate that
increases in weather-related disaster risk are
principally being driven by increases in exposure.
Vulnerability actually appears to be going down
although these simulations do not indicate which
specific factors are increasing or decreasing over
time.
The overall implication is that while
economic development can reduce vulnerability,
at the same time it drives increased exposure of
people and economic assets in areas prone to
weather-related hazards, particularly urban and
coastal areas. Economic loss risk appears to be
increasing faster than mortality risk, reflecting a
faster increase in GDP exposure than population
exposure.
Since 1975, for example, the global
population has increased by 63% 29. In terms of
economic assets, between 1975 and 2007, global
GDP grew by 166%, from US$ 14.8 trillion to
US$ 39.4 trillion (in constant 2000 US$), far
faster than world population which grew from
4.1 to 6.6 billion. GDP per capita therefore
grew from US$ 3,600 to US$ 5,900 30. But these
gains have not been uniform. The economies
of richer countries and some successful lowerincome countries grew faster than those of
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many poor countries, especially in Africa and
South Asia.
Although solid data are hard to come by,
there is evidence that economic activities, assets
and productive infrastructure are also further
concentrated within countries. Growth has
been fastest in coastal regions and near large
navigable rivers, many of which are prone to
natural hazard events 31. Urban growth has added
significant economic assets to large cities in
developing countries, some of which are located
in geologically unstable areas. Earthquake prone
Tehran and Istanbul, for instance, experienced
faster urban and economic growth than the
Islamic Republic of Iran and Turkey as a whole.
As populations concentrate and economic activity
in those centres grows even faster, exposure also
increases significantly.
It is also likely that risk is increasing fastest
in low and lower-middle income countries with
rapidly growing economies. These countries have
rapidly increasing exposure at the same time as
only slowly improving vulnerability indicators. In
contrast, most high-income countries experience
more sedate increases in exposure, with very low
vulnerability.
2.5.2 Is hazard increasing?
The above simulations of loss trends assume
constant hazard levels. Yet hazard is changing,
due to climate change, urbanization and
environmental degradation.

Table 2.6:
Tropical cyclone
intensity and
occurrence
(1977–2006)
grouped by
sea surface
temperature
for 1985–2006

In the case of tropical cyclones, Table 2.6
shows that there has been an increase in the
frequency of Category 4 events during warm
years. These results are in line with findings
published recently 32 in which it was calculated
that a 1ºC increase in sea surface temperatures
would result in a 31% increase in the global
frequency of Category 4 and 5 storms per
year. This is also consistent with the IPCC’s
4th Assessment report (p. 795)33 which states
that “Tropical cyclones (including hurricanes and
typhoons), are likely to become more intense with sea
surface temperature increases.”
Table 2.6 shows that the average number of
tropical cyclones between cold, average and hot
years is fairly stable (between 56 and 58 tropical
cyclones per year). However, Category 3 and 4
cyclones show a marked increase in average and
hot years compared with cold years. Global sea
surface temperature data are available only since
1985. The “No data” years (1976–1984) show
more Category 1 and fewer Category 3, 4 and 5
cyclones.
Any increase in the severity of cyclones
will magnify the unevenness of disaster risk
distribution. For example, the economic
risk model shows that 1.9% of the GDP of
Madagascar is at risk annually from Category 3
cyclones, but only 0.09% of the GDP of Japan.
If these cyclones were to increase to Category 4
storms, 3.2% of the GDP of Madagascar would
be at risk, but only 0.16% of the GDP of Japan.

Group by
average
sea surface
temperature
(SST)

Number of
cyclones
for the
period*

Number
of years

No data on SST

494

9

54.9

22.7

12.7

Cold SST

407

7

58.1

25.4

Average SST

448

8

56.0

Hot SST

460

8

57.5

Average
number
of events/
year

Number
events
Cat. 1

Number
events
Cat. 2

Number
events
Cat. 3

Number
events
Cat. 4

Number
events
Cat. 5

12.9

6.2

0.6

13.9

10.4

7.1

1.3

18.0

13.9

14.0

9.3

1.9

20.4

11.6

16.1

8.1

1.3

*Analysis covers the period 1977–2006; sea surface temperature (SST) data were available from 1985–2006;
cyclones for the period 1977–1984 were grouped as one category (no data on SST).
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2.6 Economic resilience, vulnerability and development
constraints in developing countries
Previous research has confirmed that the level of
economic losses experienced by a country is not
a good indicator per se of the country’s capacity
to absorb the impact of a major hazard event
and recover, even when expressed in relation to
the size of a country’s GDP or exposed GDP. In
the development of the Disaster Deficit Index 34,
for example, it was proposed that countries with
access to insurance and reinsurance payments (for
example through participation in a catastrophe
pool), with disaster reserve funds, with access
to external credit and with internal reserves
would in general be more resilient to catastrophic
disaster loss than countries without.
The stock of physical (economic) capital has
always been considered as a determinant factor
in economic growth, a perspective that has been
enriched by incorporating other forms of capital
(human, social-relational and natural capital) as
well as institutions and knowledge, as endogenous
capacities contributing to explaining growth 35.

Figure 2.38:
Impact of
economic loss
Cumulative net
capital formation
(NCF) from 1970
to 2006, in millions
of constant 2000
US$, with (red lines)
and without (blue
lines) the effect of
economic losses in
disasters.
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Estimates prepared for this report show
that disasters have a major impact on the
accumulation of capital stock in a small number
of vulnerable countries. The top three countries
in this situation, in which the ratio of economic
losses to capital stock was highest are all SIDS,
namely Samoa, Saint Lucia and Grenada. The
next two most affected countries, Afghanistan
and Tajikistan, are land-locked countries 36.
Figure 2.38 clearly shows the differential
impact of economic loss in countries with
different characteristics.
In Samoa, for example, economic losses
in a series of disasters including a tropical storm
and forest fire in 1983, and a series of back-toback tropical cyclones between 1989 and 1990
appear to have set back the country’s economy
by about 30 years. It was not until 2000 that the
island’s capital stock recovered to its 1970’s level.
A similar pattern is presented in Saint Lucia due
to the impacts of Hurricane Allen in 1980 and
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Hurricane Gilbert in 1986. Madagascar shows a
different pattern but a clear impact of disaster loss
on cumulative net capital formation. In contrast,
the impact of major disasters on high-income
countries such as the United States of America
is imperceptible, even though that country has
experienced disasters with enormous absolute
economic loss. Similarly, the effect in large lowincome countries such as India or middleincome countries such as Colombia is not so
significant.
The implications are that disasters do not
have a significant impact on economic growth in
countries with large economies, but a devastating
impact on those with small economies. Such
economies are highly vulnerable to disaster
loss. While in large countries disasters may
have a devastating impact on the localities and
regions where they occur, as Hurricane Katrina
demonstrated, this is not necessarily translated
into a national impact unless the affected
area concentrates a significant proportion of a
country’s capital.
Approaches to measuring the resilience of
a country to economic shocks have included the
Disaster Deficit Index, mentioned above, and
others 37. Another approach is to use net savings as
a proxy of a country’s ability to absorb the impact
and recover from disaster losses. Net savings is
probably a better proxy of resilience than GDP
per capita because it more accurately estimates
the available internal resources, which could be
invested in the recovery of losses including capital
stock.
However, the factors that influence a
country’s resilience (i.e. its capacity to recover
from deviations in its development path caused
by disaster impacts) are complex and cannot be
reduced easily to any one variable. Nevertheless,
five groups of countries can be identified that
share common characteristics in terms of their
vulnerability and resilience to disaster loss and
their development limitations, particularly their
capacity to benefit from international trade 38.
Table 2.7 shows the countries in this
classification. Groups 4 and 5 are those with high
and very high economic vulnerability to natural
hazards. The table also shows the number of
developing countries (including LLDCs) in those

groups that experience extreme limitations in
their ability to benefit from international trade.
Countries suffering extreme trade limitations
are characterized by a very low participation
in world export markets (less than 0.1%) and
simultaneously show low export diversification,
which render them highly exposed to trade
shocks.
The higher the vulnerability of a group to
natural hazard risks, the higher the number of
developing countries in it that suffer extreme
trade limitations 39. In the groups with high and
very high vulnerability (i.e. Groups 4 and 5), 81%
of all countries suffer extreme trade limitations
(reaching 100% in Group 5), while in groups
with very low, low and medium vulnerability
(Groups 1, 2 and 3), only 4% suffer such
limitations.
It is also clear that SIDS and LLDCs
represent the majority of countries with high
and very high vulnerability and those suffering
extreme trade limitations. In fact, SIDS and
LLDCs together constitute 60% and 67% of all
countries in Groups 4 and 5 respectively, and
about two thirds of all countries in the groups
affected by extreme trade limitations.
Given that the risk circumstances of
many SIDS and LLDCs are likely to worsen
because of climate change trends, in the absence
of particular attention from the international
community, their prospects for a positive
insertion in the global economy will further
deteriorate, and even their economic and
social viability as nations could be seriously
compromised.
Given the limitations on economic loss data
mentioned in Section 2.2, it is likely that with
more complete information, the specific countries
identified in each of those groups would change.
The exercises mentioned above should, therefore,
be considered illustrative only. Nevertheless, a key
conclusion is that SIDS, landlocked countries,
LLDCs and others with small and vulnerable
economies and low levels of resilience to
economic loss will require a specific policy
focus that takes into account the complexity
of the factors involved. This conclusion will be
revisited in the recommendations of the report
in Chapter 7.
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Low

Medium

High

Very High

2

3

4

5

0

(18) Afghanistan; Armenia; Belize; Cambodia; Comoros; Dominica;
El Salvador; Guatemala; Haiti; Kyrgyzstan; Lao People’s Democratic
Republic; Former Yugoslav Republic of Macedonia; Mozambique;
Myanmar; St Vincent & The Grenadines; Samoa; Senegal; Tonga

(33) Bangladesh; Barbados; Bermuda; Bolivia; Bosnia-Herzegovina;
Cape Verde; Chad; Cuba; Ecuador; Georgia; Grenada; Guyana;
Honduras; Jordan; Madagascar; Malawi; Mauritania; Mongolia;
Nauru; Nepal; Pakistan; Papua New Guinea; St Kitts & Nevis; St
Lucia; Seychelles; Solomon Islands; Sri Lanka; Swaziland; Tajikistan;
Tuvalu; Vanuatu; Vietnam; Zimbabwe

(18) Afghanistan; Armenia; Belize, Cambodia; Comoros; Dominica;
El Salvador; Guatemala; Haiti; Kyrgyzstan; Lao People’s Democratic
Republic; Former Yugoslav Republic of Macedonia; Mozambique;
Myanmar; St Vincent & The Grenadines; Samoa; Senegal; Tonga

(25) Bangladesh; Barbados; Bermuda; Bolivia; Cape Verde; Cuba;
Ecuador; Grenada; Guyana; Honduras; Jordan; Madagascar;
Malawi; Mauritania; Mongolia; Nepal; Nicaragua; Papua New
Guinea; St Kitts & Nevis; St Lucia; Sri Lanka; Swaziland; Tajikistan;
Tuvalu; Vanuatu

(23) Algeria; Antigua & Barbuda; Azerbaijan; Bahamas; Chile; China; 0
Costa Rica; Dominican Republic; Fiji; India; Iran, Islamic Republic of;
Jamaica; Liberia; Mauritius; Moldova; North Korea; Peru; Portugal;
Phillipines; Romania; Somalia; Sudan; Turkey

(33) Albania; Austria; Belgium; Botswana; Bulgaria; Canada; Congo, (2) Equatorial Guinea; Kiribati
Rep. of; Cyprus; Czech Republic; Denmark; Egypt; Equatorial
Guinea; France; Germany; Hong Kong; Iceland; Kiribati; Lithuania;
Malaysia; Netherlands; New Zealand; Oman; Panama; Russian
Federation; Slovenia; South Africa; Sweden; Switzerland; Trinidad &
Tobago; Tunisia; United Kingdom; Uruguay; Venezuela.

(16) Bahrain; Finland; Gabon; Iraq; Ireland; Kuwait; Lybian Arab
Jamahiriya; Luxembourg; Macau; Malta; Norway; Qatar; Saudi
Arabia; Singapore; Suriname; United Arab Emirates

Countries in the group

In the second quartile (Between
25% and 50% of the world)

In the third quartile (Between 50%
and 75% of the world)

In the best (highest) 25% of the
world

Economic resilience (2)

In the worst (highest) 25% of the
world

In the worst (lowest) 25% of the
world

...Or in the worst (lowest) 25% of resilience and between 50% and 75%
of economic losses simultaneously

...Either in the worst (highest) 25% of economic losses and between 25%
and 50% of resilience simultaneously, ...

In the third quartile (Between 50%
and 75% of the world)

In the second quartile (Between
25% and 50% of the world)

In the best (lowest) 25% of the
world

Relative economic loss (1)

Vulnerability factors relative to all countries

(1) Economic losses relative to GDP and/or to capital stock are used to proxy fragility; (2) Net savings per capita is used as a proxy for economic resilience; (3) A share of 0.10% or less of world export market in is used for very low revealed competitiveness; (4) Being in the
worst 50% of the world in terms of trade diversification is used as an indicator of high exposure to trade shocks

Very Low

1

Short vulnerability
characterization

Developing countries in the group experiencing
extreme trade limitations
(Very Low Revealed Competitiveness;
High Exposure to Trade Shocks)(3)(4)

Groups of countries according to their economic vulnerability to natural hazards

Table 2.7:
Five groups of countries characterized in terms of their economic vulnerability to natural hazards,
and developing countries in each group experiencing extreme limitations in international trade
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Introduction
Viewed at the local level disaster risk reveals a complexity that is essentially invisible when observed from
a global perspective, but which is critical to understanding both risk dynamics and disaster risk–poverty
interactions.
National disaster databases contain disaster loss reports aggregated at the local government level1.
Databases from a sample of 12 Asian and Latin American countries document a total of 126,620 such
reports between 1970 and 20072 and show that, as at the global level, mortality and direct economic
loss are highly concentrated. Just 0.7% of the reports cover 84% of the total mortality and 75% of the
destroyed housing across the 12 countries. In contrast other risk attributes are more evenly spread. For
example, 51% of housing damage is distributed across the other 125,632 loss reports.
These patterns illustrate concentrations of intensive risk and geographically dispersed patterns of
extensive risk. The first part of this chapter opens a window on both kinds of risk, viewed at the local level.
The second part then examines the empirical evidence on how poverty is translated into disaster risk and
how disaster impacts are translated into poverty outcomes at the same scale.

Summary of findings
1. Low-intensity damage and asset loss is extensively spread
Mortality and housing destruction are highly concentrated in infrequently occurring events affecting a
small number of geographic areas. However, housing damage is both widely spread and frequently
occurring and is indicative of similar impacts in local infrastructure in other sectors. These low-intensity but
widespread losses represent a significant and largely unrecognized component of disaster impacts and
costs.

2. Weather-related extensive risk is increasing rapidly
Extensive manifestations of risk associated with weather-related hazards are expanding geographically,
occurring with more frequency and leading to increased damage levels. These loss patterns reflect
ongoing patterns of risk configuration, illustrating a tendency of increasing exposure of people and assets
at the local level. Given that almost all the losses are weather-related, they are highly susceptible to
magnification by climate change.

3. Urbanization, territorial occupation and environmental degradation have been identified
as underlying risk drivers
At least part of the increase in losses associated with extensive risk can be explained by improved
disaster reporting. It may also already reflect climate change, which is increasing the frequency and
intensity of precipitation events in some areas. However, urbanization, territorial occupation and
environmental degradation have also been identified as key risk drivers. There is evidence to show that in
some areas risk is becoming more intensive over time.

4. Disaster impacts are associated with both short- and long-term poverty outcomes
There is empirical evidence to show that poor communities are far more vulnerable to, and
disproportionately affected by, natural hazards, mirroring the uneven distribution of disaster risk
observed at the global level. At the same time, evidence from a range of microstudies indicates that poor
households are also less resilient and face greater difficulties in absorbing and recovering from disaster
impacts. Both intensive and extensive impacts have both short- and long-term poverty outcomes,
including reductions in income and consumption, increases in poverty and inequality, and decreases in
human development and welfare. Inadequately targeted and untimely relief and assistance, and a lack of
access to insurance and social protection are all underlying drivers of the translation of disaster impacts
into poverty outcomes.
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3.1 Data and method
The analysis builds on important recent advances
in the compilation of national disaster databases
in both Asia and Latin America3 that for the first
time enable the exploration of loss patterns at the
local level. The data used in this analysis has been
extracted from these databases and restricted to
those reports with identified losses, associated
with weather-related4 and geological5 hazards and
with verifiable source data. Approximately one
third of the reports from the national databases
were not used in this analysis because they
did not comply with one or more of the above
conditions.
The country sample analysed is characterized
by a wide range of hazard types, development
contexts and geographic conditions. Nevertheless,
high-resolution disaster data is still not widely
available for Africa, Europe and other regions.
As such, while the findings point to many broad
patterns and trends across different contexts they
may not be globally valid. Case study evidence
from Africa has been used to complement the
analysis in Asia and Latin America.
Relatively robust and comparable disaster
loss data exists for attributes such as mortality,
housing destruction and damage. Data on
crop and livestock loss is far less robust. As a
result, risks associated with droughts and rural
agricultural livelihoods have not been covered. In
contrast microstudies on the impact of disasters
on poverty have tended to focus on rural areas.
While disaster losses are indicative of
realized risk, they do not indicate risk levels
in a probabilistic sense. Current data does not
allow an assessment of local risk levels analogous
to the global analysis presented in Chapter 2.
Information on local-level hazards, such as urban
flooding, does not systematically exist. Global
data sets on hazard and population exposure
become inaccurate when examined at a high
resolution. This chapter, therefore, presents an
analysis of patterns and trends in losses and
impacts, rather than of probabilistic risk levels.
The spatial units of analysis are local
government areas or second or third tier
administrative units according to the political–
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administrative division of each country.
These areas are highly h
 eterogeneous both
within and between c ountries, ranging from
densely populated urban municipalities, where
populations of several hundred thousand may
be concentrated in a small area, to sparsely
populated rural districts, where a much smaller
population is spread over several thousand square
kilometres. This heterogeneity again means that
absolute losses cannot be used to impute a given
level of risk. However, these spatial units are not
arbitrarily defined. They reflect the way territory
is organized and managed politically and
administratively in each country. Demographic,
social and economic data, including on poverty
attributes, is usually aggregated in the same
units. While influenced by global processes such
as climate change and economic flows, risk is
shaped locally at this level. The losses reported in
each local area reflect complex local interactions
between hazard, exposure and vulnerability. In
many ways they represent the social territory of
risk at the local level in the same way as countries
do at the global level.
A statistical analysis of the sample of
126,620 disaster loss reports was carried out
to identify a threshold where the maximum
proportion of the losses was concentrated in the
minimum number of reports (see Appendix 2,
Note 2.2). For this sample, the threshold was
established at 50 deaths or 500 houses. Those
loss reports with 50 deaths or 500 destroyed
houses or more are characterized in this chapter
as manifestations of intensive risk and those with
less than 50 deaths and 500 destroyed houses
are characterized as manifestations of extensive
risk. Taking into account the characteristics of
the available data and the spatial units in which
this data is aggregated, the application of this
threshold to the data does not impute higher
or lower levels of risk in specific local areas.
However, it does enable a characterization of
the extensive spread and intensive concentration
of losses. Table 3.1 summarizes the loss reports
across the sample by hazard type, by loss attribute
and by the type of risk manifestation.
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Table 3.1:
Extensive
and intensive
loss reports
associated with
weather-related
and geological
hazards

Risk type

Hazard type

Loss
reports

%

Deaths

%

Houses
destroyed

Extensive

Weather-related

121,373

95.9

48,392

15.5

739,002

24.1

3,654,596

48.3

Extensive

Geological

4,259

3.4

2,406

0.8

40,684

1.3

226,545

3.0
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100.0
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100.0

7,569,411

100.0
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Figure 3.1 shows the distribution of
mortality across the sample between 1980 and
2006. The application of the threshold to this
mortality distribution clearly illustrates a number
of intensive peaks of mortality underpinned by a
continuous extensive mortality stream.
The fact that loss attributes such as
mortality and destroyed housing are so intensively
concentrated in such a small number of reports

Figure 3.1:
Distribution
of mortality
associated with
intensive and
extensive risk
across the data
set (1980–2006)

Number of dead
40 000

Intensive risk
Extensive risk

35 000
30 000
25 000
20 000
15 000
10 000
5 000
1980

1985

1990

1995

2000

2006

%

Houses
damaged

%

presents challenges for the identification of
patterns and trends. For example, more than
two-thirds of the reported mortality in Colombia
since 1970 was associated with a single event: the
eruption of the Armero Volcano in 1985. The
intensive–extensive threshold described above
was used as a simple and transparent procedure
to filter out these intensive manifestations of risk.
Given the large number of remaining extensive
manifestations, the trends and patterns identified
are then statistically robust.
Poverty data at a local or household
resolution also exists in many of the same
countries and has been compared with disaster
data in a series of case studies in nine countries6.
Together with a systematization of the findings of
previous studies on disaster and poverty in Africa,
this has enabled the identification of the different
mechanisms through which disaster risk and
poverty interact. The comparison of disaster loss
reports and poverty data presents an additional set
of data and methodological complications that are
examined in Section 3.7.1.

3.2 Reported losses, hazard events and disasters
Loss reports in local government areas are not
necessarily synonymous with individual hazard
events. Most of the loss reports characterized
as extensive in this analysis are associated with
highly localized hazard events, such as flooding,
landslides, fires and storms. However, a major
flood or cyclonic event may also lead to extensive
losses in multiple local areas, as well as intensive

losses in others. Similarly, some small-scale
hazards may have intensive impacts, for example
the landslide that killed more than 500 people in
a single neighbourhood in Villa Tina, Medellin in
Colombia in 1987.
Disasters are socially constructed. Whether
a series of loss reports is characterized as a
single large disaster or multiple small disasters,
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impacts

For example, in the case of the earthquake
in Armenia, Colombia on 25th January, 1999
(see Figure 3.2), eight municipalities intensively
concentrated 98% of the deaths and 95% of
the destroyed houses. The remaining 2% of
deaths and 5% of destroyed housing were spread
extensively over 23 municipalities in very different
geographic areas. These losses were associated with
a single hazard event. From the global perspective
the Armenia earthquake was viewed as a single
large-scale disaster. From a local perspective,
however, the manifestations of risk were
completely different in each municipality.

A

therefore, depends on the perspective of the
observer. Extensive loss reports associated with
specific localized hazard events are normally
classified as small-scale disasters. These disasters
are generally not internationally reported and are
thus largely invisible at the global level. However,
when large numbers of small-scale disasters are
associated with a common event, for example
the 1997/1998 El Niño episode, their aggregated
impact may be viewed from the global perspective
as a single disaster, even when the local loss
reports occur over a long period in different areas.
Events with intensive impacts, whether associated
with small- or larger scale hazards are normally
characterized as disasters at all scales.
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3.3 Extensive and intensive risk patterns
All the countries in the sample experience
continuously occurring low-intensity disaster
impacts affecting most of their territory.
Across the sample, only 988 loss reports
represent manifestations of intensive risk:
an annual average of only 27 disasters –

64

approximately one disaster every two weeks.
In contrast, there is an annual average of
3,395 loss reports that manifest extensive
risk, equivalent to 9 reports per day across the
sample. Spatially, Figure 3.3 shows that in Sri
Lanka only some districts had manifestations of
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intensive risk whereas nearly all districts reported
manifestations of extensive risk over the reporting
period.
The spatial distribution of the extensive risk
loss reports is further highlighted in Table 3.2,
which shows that across the 12 countries, 82% of
local administrative areas reported losses at least
once during the reporting period and 48% were
affected six or more times.
More than 96% of these disaster reports
were associated with weather-related hazards,

Table 3.2:
Spatial
distribution of
extensive risk
loss reports
(1970–2007)

WESTERN

A

N
6° N
82° E

80° E

including periodic tropical cyclones and major
floods but also large numbers of small-scale
floods, landslides, storms, mudslides and other
localized weather-related events. Of these
weather-related events, as Figure 3.4 shows,
40.9% of the reports were associated with floods,
flash floods and heavy rains, 24.7% with fires
and forest fires, 14% with landslides, mudslides
and avalanches, 12.3% with storm events, 4.6%
with drought and heat waves and 3.5% with cold
waves, frost and snowstorms.

Number of local administrative
areas affected

%

0

982

17.90

100.00

1

639

11.65

82.10

2 to 5

1218

22.21

70.45

6 to 10

717

13.07

48.24

11 to 20

729

13.29

35.17

21 to 50

647

11.80

21.88

51 to 100

291

5.31

10.08

more than 100

262

4.78

4.78

5485

100.00

Number of loss reports

Total

Inverse cumulative %
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Figure 3.4:
Weather-related
extensive loss
reports by
hazard type
across sample
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Each country however, has a unique hazard
profile. In Orissa, India, for example, fires account
for almost 59% of the extensive loss reports due
to rural villages of tightly packed thatch houses
that are extremely vulnerable to fire. As Figure 3.5
indicates, in Iran 42.9% of extensive loss reports
are associated with earthquakes.
While mortality and housing destruction is
intensively concentrated, extensive risk disasters
account for 51.3% of damaged housing across the
sample. In most Latin American countries over
75% of housing damage is extensive. In Asia the
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Extensive loss
reports in Iran
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percentage is less – given that no less than 58.5%
of the housing damage reported in Asia occurred
in Orissa where 84.8% of the housing damage
was intensive.
This loss pattern is compatible with the
fact that most extensive risk loss reports are
associated with floods, rains and storms, which
are more likely to damage housing than cause
mortality or destruction. Research from other
countries suggests that mortality and injury
only increase significantly in very severe floods,
with a large number of affected buildings 7. And,
effectively, flood mortality in the sample is mainly
concentrated in the intensive loss reports. Floods
were associated with 34.7% of weather-related
extensive risk loss reports but with over 60% of
corresponding housing damage. Heavy rains were
associated with only 6% of the loss reports but
26.7% of the housing damage.
To further illustrate this point, Figure
3.6 shows how housing damage is extensively
spread while housing destruction is intensively
concentrated in Tamil Nadu, India.
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3.4 The costs of extensive risk
The costs associated with extensive risk
manifestations are significant. The most robust
attribute in the disaster databases is that of
destruction and damage in the housing sector.
In Mexico, for example, the disaster loss reports
documented 316,928 destroyed and 471,708
damaged houses associated with manifestations
of intensive risk between 1980 and 2006, and
29,510 houses destroyed and 1,468,509 damaged
houses associated with manifestations of extensive
risk. The cost of a destroyed house in Mexico has
been estimated as US$ 16,8008 and the cost of a
damaged house as 20% of that value.
Based on these values, the cost of destroyed
and damaged housing associated with intensive

Table 3.3:
Loss attributes
by risk category
across the
sample
(1970–2007)

risk between 1980 and 2007 was US$ 6,909
million compared with US$ 5,429 million
associated with extensive risk. In other words the
losses associated with extensive risk represented
approximately 44% of total economic losses in the
housing sector. Applying the same methodology
across the whole sample, the damage and
destruction associated with extensive risk would
represent approximately 34% of the value of
economic losses in the housing sector.
Table 3.3 illustrates that, across the sample,
a significant proportion of losses in other sectors
such as education, health and transport, as well
as of the people affected, are also associated with
extensive risk: 57% of schools, 65% of hospitals,

Risk category
Loss attribute

Total

Extensive risk

%

Intensive risk

%

Schools

32,157

18,488

57

13,669

43

Hospitals

1,037

677

65

360

35

64,917

57,695

89

7,221

11

182,989,857

144,627,235

79

38,362,622

21

Kilometres of roads
People affected
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89% of damaged and destroyed roads, and 79%
of the people affected. Disaster loss data in these
sectors is less robust than in housing, meaning
that the absolute figures are not meaningful. The
proportional distribution between extensive and
intensive risk manifestations, however, is valid
given the size of the sample.
While the costs associated with extensive
risk are clearly additional to those associated
with intensive risk, it is not possible to directly
compare these estimates with internationally
reported economic losses. Around two thirds of
internationally reported disasters do not have
economic loss data and most of those that do
include impacts associated with both intensive
and extensive risk.

What can be demonstrated is that
international attention to disasters – as
measured by the release of UN situation reports;
international appeals for assistance launched
by the UN or by the IFRC; and post-disaster
damage and loss assessments by the World Bank,
regional development banks or the UN9 – is
usually triggered by intensive losses. For example,
of 2,281 disasters registered by the IFRC between
2004 and 2009 only 142 led to emergency
appeals and only 398 lead to the involvement of
IFRC delegations. The remainder were managed
nationally by the Red Cross and Red Crescent
Societies10. The implication is that part of the
costs associated with extensive risk are not
accounted for by the international community.

3.5 Underlying risk trends

Figure 3.7:
Extensive
weather-related
mortality (left)
and housing
damage (right)
– all countries
(1980–2006)

3.5.1 Extensive weather-related risk
Only 3% of the extensive risk loss reports in the
sample correspond to geological hazard, mainly
the extensive impacts of large-scale earthquakes
and tsunami. As such, excepting Iran, which has
a higher proportion of extensive risk associated
with geological hazards, extensive risk is largely
associated with weather-related hazard.
The average annual occurrence of extensive
weather-related disasters has doubled over the last
27 years across the sample. As Figure 3.7 shows,
the average number of deaths per loss report is
actually going down while the number of houses
damaged per loss report is increasing. This finding

is coherent with the trends identified in Chapter 2
at the global level, which indicate that economic
loss is growing faster than mortality. As countries
develop, improvements in risk-reducing capacities
lead to reductions in mortality but do not
compensate for the increasing exposure of assets.
A comparison of these trends in mortality
and housing damage with the average annual
population growth in each country confirms this
hypothesis (Table 3.4). In most of Latin America,
with the exception of Ecuador and Mexico,
mortality is falling relative to population size,
whereas in Asia, except in Iran, it is increasing,
probably reflecting differences in income and
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Table 3.4:
Annual increase
in mortality and
housing damage
compared
with annual
population
growth
(1980–2006)

Average annual % change
in mortality (1970–2007
unless otherwise indicated)
from extensive weatherrelated events

Country name

Average annual % change
in houses damaged
1970–2007 from extensive Average annual % increase
weather-related events
in population 1970–2007 11

Argentina

0.90

2.92

1.33

Bolivia

1.48

0.03

2.17

Colombia

–0.95

9.48

1.89

Costa Rica

0.93

8.18

2.35

Ecuador

3.93

26.12

2.09

–1.23

–9.05

2.37

Mexico (1980–2007)

6.48

17.94

1.88

Nepal (1971–2007)

4.47

8.28

2.25

Orissa

5.75

7.80

1.6612

Peru (1970–2006)

1.31

3.03

1.96

Sri Lanka (1974–2007)

1.70

5.68

1.15

11.67

12.23

0.51

5.96

Iran (1980–2007)

Tamil Nadu (1976–2007)
Venezuela

human development between countries in both
regions. In contrast, with the exception of Bolivia
and Iran, housing damage is increasing far faster
than population growth.
The identified trend of increasing exposure
is associated with a centrifugal geographical
expansion of extensive weather-related risk. Figure
3.8 illustrates the consistent increase in the annual
number of affected local administrative areas.
The number of local areas with 1–9 loss reports

1.2513
2.49

between 1980 and 2007 has doubled and those
with 10–49 loss reports has almost quintupled.
This confirms that many new local areas are now
characterized by weather-related extensive risk,
while the frequency of losses has also increased.
For example, Figure 3.9 highlights that the
number of states with manifestations of extensive
risk in Mexico has consistently grown over recent
decades.
Extensive risk configuring intensive risk

Figure 3.8:
Number of
municipalities
across the
sample affected
by extensive
weather-related
risk (1980–2006)
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Extensive risk can become intensive over time in
areas that are subject to severe levels of similar
kinds of hazard. For example, areas with very
frequent manifestations of extensive flood risks
are likely to experience intensive impacts during
major cyclonic events. Figure 3.10 indicates
that in Orissa manifestations of intensive risk
tend to occur in areas with the most frequent
manifestations of extensive risk. Similar patterns
can be seen in other countries14. In other words,
intensive risk is often superimposed on patterns of
extensive risk.
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Figure 3.9:
Number of
extensive risk
reports, Mexico
(1980–1989,
1990–1999,
2000–2006)
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As Figure 3.11 illustrates, the number of loss
reports associated with floods and heavy rains
is increasing at a far faster rate than all other
categories of weather-related hazards, particularly
since 1990.
In Mexico, for example, the annual average
number of extensive loss reports associated with
floods, rains and flash floods has increased eightfold since 1980. These hazards accounted for 31%
of all extensive weather-related loss reports in the
1980s but over 40% in the last decade. Similarly,
in Colombia (Figure 3.12), floods, flash floods
and heavy rains accounted for 43% of extensive
weather-related disasters in the 1970s but 53% in
the last decade.
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Figure 3.11:
Number of
flood and rain
extensive risk
loss reports
(1980–2006)

Number of events
4 500

Floods, flash floods, urban floods, rains

4 000

Fires, forest fires

3 500

Alluvions, avalanches, landslides

3 000

Cyclones, storms, gales, winds, hailstorms, tornadoes,
electric storms, lightning, thunderstorms, strong wind

2 500

Droughts, heat waves

2 000

1970–1979

1 500

Cold, cold waves, frost, snowstorm

Droughts, heat waves (1.99%)
Storms,Surge,
electrictidal
storms,
wave
hailstorms, strong wind (6.04%)

1 000

Frost, snowstorms (0.24%)

500
1980

1985

1990

1995

2000

Fires,
forest fires
(15.60%)

2005

Floods, flash floods,
rains
(43.19%)

Landslides
(32.94%)

Figure 3.12:
Floods and rains
in Colombia as
a proportion of
all extensive
weather-related
loss reports,
1970–1979 and
1998–2007

1998–2007

1970–1979

Droughts, heat waves (1.99%)
Storms, electric storms,
hailstorms, strong wind (6.04%)

Frost, snowstorms (0.24%)

Fires,
forest fires
(15.60%)

Droughts, heat waves (2.21%)
Fires, forest fires
(10.73%)

Frost (0.13%)

Storms, electric storms, hailstorms,
strong wind (14.28%)
Floods, flash floods,
rains
(43.19%)

Landslides
(32.94%)

1998–2007

Droughts, heat waves (2.21%)
Fires, forest fires
(10.73%)

Landslides,
avalanches
(19.35%)

Floods, flash floods,
rains
(53.30%)

Frost (0.13%)

Storms, electric storms, hailstorms,
strong wind (14.28%)

3.6 Interpreting the trend
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3.6.1 Improved disaster reporting
and a bias in the data?
As in the case of the global trends identified
in Chapter 2, it is very likely that improved
reporting of disaster events due to enhanced
communications, the introduction of the Internet
and more systematic government reporting 15
is responsible for an increase in the number
of loss reports. However, improved reporting
alone is not sufficient to explain the trends
identified. Improved reporting should lead to
an even increase in loss reports across all hazard
categories and not just floods and rains. Similarly
the number of loss reports is increasing not
only in remote rural areas, where disasters may
previously have gone unreported, but also in
major metropolitan areas, such as Buenos Aires or
Mexico City.

Evidence from Colombia and Peru indicate
that many more loss reports originate in major
cities and from provincial capitals than from
isolated rural areas 16. This may reflect a bias
in the reporting, given that losses occurring in
centres of political administration are more likely
to be reported than in remote rural areas. All the
losses reported from urban areas are documented
and therefore did occur. While it is likely that
many small-scale losses in remote rural areas
go unrecorded, it is unlikely that this includes
nationally significant losses. In parts of Asia, in
contrast, it is likely that losses in rural areas may
be more consistently reported than in some cities.
3.6.2 Climate variability and change
The IPCC has confirmed that the geographic
distribution, frequency and intensity of
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precipitation events is already being altered
significantly by climate change17, although
these effects will have different manifestations
in different regions. It is likely therefore, at
least in some regions, that climate change, as
well as cyclical patterns of climate variability, is
influencing the doubling of the number of loss
reports associated with weather-related extensive
risk over the last 27 years and the even more rapid
increase in those reports associated with floods
and rains.
Without a detailed analysis at the watershed
level, however, it is impossible to determine the
influence of climate variability and change. In
some countries, such as Colombia, Costa Rica,
Ecuador and Venezuela, the increase in floodand rain-related reports since the mid-1990s
has coincided with a period of increased annual
average precipitation, as Figures 3.13 and 3.14
highlight in the case of Costa Rica18. However,
in Mexico and Nepal, the number of loss
reports is increasing while average precipitation
is decreasing. In Peru, average precipitation is

increasing while the number of loss reports is
decreasing. In other words, there is no consistent
relationship between both variables across the
sample.
3.6.3 Urbanization, environmental
change and territorial occupation
Aggregate national statistics on variables such as
deforestation and urban growth similarly provide
little insight into the trend of increasing weatherrelated risk. Continuing with the example of
Costa Rica, forest cover has increased, due
to environmental protection policies and the
application of a system of payment for ecosystem
services, over the same period that a dramatic
increase in flood and rain loss reports has
occurred.
In contrast, case study evidence from Latin
America, Asia and Africa demonstrates how drivers
such as urbanization, environmental change and
territorial occupation are fundamentally shaping
the geography and evolution of extensive risk. A
detailed description of evidence from national case
studies is presented in Appendix 2, Note 2.4.
Urban expansion

Figure 3.13:
Extensive flood
and rain loss
reports in Costa
Rica (1990–2007)
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Case studies from Argentina, Colombia,
Costa Rica and Mexico indicate how extensive
risk is generated through processes of urban
expansion. Extensive flood risk is closely linked
to the increased run-off caused by new urban
development, a chronic underinvestment in citywide pluvial drainage, the location of informal
settlements and social housing projects in lowlying flood prone areas and inadequate water
management in the surrounding watersheds.
In other words, the urbanization process not
only leads to increasing exposure of vulnerable
people and assets in hazard prone areas but is also
responsible for magnifying the hazards themselves,
particularly floods.
In the metropolitan area of San Salvador,
for example, the municipalities with recurrent
extensive loss reports were those with the most
rapid urban growth19, in some cases up to 16%
per year. And, according to the Municipality
of San Jose, Costa Rica, more than 80% of the
floods occurring in the country’s capital are caused
by either inadequate drainage to cope with the
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increased run-off caused by urban growth or by
the accumulation of garbage and waste in drainage
channels. Most housing damage is concentrated in
precarios occupying marginal land adjacent to the
streams and torrents that drain the city.
Many cities in Asia are also increasingly
experiencing losses due to urban flooding. For
example, there were 240 reports of flood loss
in Colombo since 1974. Almost half these
reports and about 80% of the associated housing
damage have occurred since 2005. Chennai
similarly experienced major flooding in 1990,
1994 and 1996 and Kathmandu in 2000 and
2002. Flooding in these, as in other cities
across South Asia, would tend to suggest that
rapid urban growth, the expansion of informal
settlements, inadequate water management and an
underinvestment in drainage are driving risk in a
way that is analogous to Latin America, although
with very different characteristics.
Some cases also indicate how extensive
risk in cities can be reduced over time through
investment in public infrastructure as urban areas
are consolidated. In some cities, this means that
extensive risk patterns expand concentrically
from the centre towards the periphery of the city
following the logic of informal settlement, while
at the same time progressively reducing in the
centre. In other cases extensive risk is concentrated
in pockets of land ignored by formal urbanization,
for example in ravines or riverbanks.
Figure 3.15 shows local loss reports from
floods in Cali, Colombia since the 1950s.
The number of flood loss reports mirrors the

Figure 3.15:
Extensive flood
reports in
Cali, Colombia
(1950–2000)

1950–1959

1960–1969

expansion of the city, mainly through the
occupation of land for informal settlement
without a corresponding investment in drainage
infrastructure.
Flooding reported in early November 2006
in the Colombo District, Sri Lanka, destroyed
221 houses, damaged 1,674 houses and affected
80,128 people. Figure 3.16 shows the distribution
of flooded areas overlaid with population density.
The flooding illustrated the typical problems of
settlements in low-lying areas and inadequate
drainage.
Four types of flood have been identified
in African cities 21: (1) localized flooding due to
inadequate drainage; (2) flooding from streams
whose catchment is entirely within the urban
areas; (3) flooding from major rivers on whose
banks cities and towns are located; and (4) coastal
flooding from the sea or by a combination of high
tides and river flows. According to Action Aid,
the first two kinds of flood are most prevalent.
The underlying cause has been the gap
between the very rapid growth in the population
of many urban centres and the capacity of
urban governments to cope (see Box 3.1).
Although growth rates in many urban centres
have declined, far too little attention has been
given to needed measures to improve urban
governance. Very poor conditions in many
rural areas, including the combined impacts of
conflict, floods and drought, have underpinned
much rural to urban migration. Due to poor
urban governance, most cities absorb growth
through the expansion of informal settlements,
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Figure 3.16:
Flooded areas
overlaid with
population
density in the
Colombo District,
Sri Lanka20

Flooded areas in Colombo District, Sri Lanka
Identification of Likely Flooded Areas from
Post-Crisis RADARSAT1 Data (8 November 2006)
Population density source: Landscan 2002
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which often occupy low-lying flood prone
areas. 72% of Africa’s urban population
lives in informal settlements. Investment in
drainage infrastructure is often non-existent
and there is little or no maintenance of existing
infrastructure.
Territorial occupation

Case studies from Ecuador, Mexico and Peru show
how in parallel to mirroring the growth of large
cities, extensive risk also expands concentrically
in a country’s territory, following the construction
or improvement of roads, the opening of the
agricultural frontier and the growth of small and
medium urban centres. Increasing extensive risk
associated with floods, for example, is often related
to a combination of factors including a decline in
the regulatory services provided by ecosystems,
inadequate water management, land-use changes,
rural–urban migration, unplanned urban growth,
the expansion of informal settlements in lowlying areas and an under-investment in drainage
infrastructure.
Figure 3.17 shows how over the last four
decades the distribution of extensive weatherrelated loss reports in Ecuador has followed
the process of territorial occupation, from the
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country’s Andean backbone westwards into the
Pacific lowlands and eastwards into the Amazon.
Figure 3.18 shows a similar process in
Peru, where the distribution of loss reports
associated with landslides has moved eastwards,
following the opening of new roads into the
Amazon.
Figure 3.19 shows the devastating flooding
in Tabasco, Mexico in 2007 due to a combination
of inadequate water management in an 80,000 km2
watershed and the urbanization of low-lying areas
without adequate investment in drainage.
Densely populated rural areas

In contrast to Latin America, all the Asian
countries, except for Iran, are still markedly rural.
In Iran, 66.9% of the population was classified
as living in urban areas in 2005 compared with
28.7% in India, 15.8% in Nepal and 15.1% in
Sri Lanka. In these predominantly rural countries
extensive risk flood losses are associated not only
with urban growth and territorial occupation
but also with major concentrations of the rural
population living on floodplains, near major river
deltas and along coastal plains.
Environmental degradation – in particular
declines in the regulatory services provided
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Box 3.1:
Flooding in
African cities22

Kampala, Uganda
Construction of unregulated settlements has
reduced infiltration of rainfall and changed land
cover leading to runoff six times higher than occurs
in natural terrain. After the 1960 floods a channel
from Nsooba to Lubigi was dug and workers were
employed to clean it regularly. There were no further
flood problems until the 1980s but since then
residents have had to re-build their houses after
flooding up to six times. Some of this is because
the main drainage channel, originally two metres
deep, is now only 30 cm deep because of an
accumulation of sediment and rubbish.
Nairobi, Kenya
Flooding is a major problem in all of Nairobi’s
informal settlements. Houses are built of weak,
inadequate building materials. Migration has led
to more houses being built close to streams, with
consequent greater disruption when floods occur.
Many local residents link increased flooding to both
local activities and climate change. Slum inhabitants
agree that floods now occur in places where they
did not two decades ago.
Accra, Ghana
Women in Alajo, Accra, observed that patterns of
rain and flooding have become unpredictable since
the 1980s. They noted that it used to rain heavily
in June and July but since 2000 the heavy rains
sometimes start earlier and in other years start only
after July. Consequently, it is difficult for them to
prepare for flooding in Alajo. Since slum dwellers’
livelihoods depend on activities such as small-scale
commerce, petty trading and artisanal trades
conducted in wooden kiosks that do not withstand
the force of the floods, people lose working time,
economic opportunities and income. The immediate
impact is loss of income for food and bills, including
children’s education and medical costs.

by forest ecosystems – may be contributing to
increased flooding in some watersheds. In Nepal,
increased flooding in the Terai region may be
related to increased glacier melt in the Himalayas
as well as to environmental changes in upland
watersheds. In India, as well as in Nepal and Sri
Lanka, housing damage in rural areas would seem
to be closely associated with the high density
of rural settlement in flood prone areas and the
vulnerability of rural housing.

Bamenda, Cameroon
Bamenda’s population expanded more than 10-fold
between 1965 and 1993, to reach around 270,000
in 1993. Human settlements have expanded up
hill-slopes and onto wetlands because land is
much cheaper (land can be 300–400 times more
expensive within the urban district compared
to the very steep slopes and wetlands) but it is
difficult (and expensive) to build stable, safe homes
there. Around 20% of Bamenda’s population lives
on floodplains and around 7% lives in informal
settlements on steep slopes. There is a serious
lack of provision of water, sanitation, schools,
health posts, roads and drainage. Land clearance
for settlement and for quarrying and sand-mining,
along with other land-use changes caused by
urban expansion, have created serious problems
of soil erosion – with the soil that is washed down
the hills blocking drainage channels and changing
peak water flows. These have exacerbated the
long-standing problems with floods in the area. It is
difficult to address these problems, especially given
the economic crisis and the absence of capacity
and skills within the local authority23.
Saint Louis, Senegal 24
The population of Saint Louis almost doubled
between 1998 and 2002, from 115,000 to 200,000.
Floods affect low-lying areas with no drainage
that have been settled by very poor rural migrants
fleeing the effects of rural drought. In order to
protect against the floodwaters, residents make
barriers using household waste, but this increases
the incidence of health hazards. Flood risk in
Saint Louis is basically a problem of poor urban
governance. Basic information on flood risk is not
available and urban development and risk reduction
policies or projects are both uncoordinated and
non-inclusive.

For example, in Tamil Nadu, India there
is a concentration of extensive risk housing
damage around urban centres in the north-east
of the state (Figure 3.20). While poorly studied,
flooding would seem to be associated with the
high level of urbanization and associated problems
of settlement of low-lying areas, increased runoff and inadequate drainage. In Chennai, for
example, 18.9% of the urban population was
living in slums in 200126. However, the other
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Figure 3.17:
Spatial evolution
of extensive
weather-related
loss reports in
Ecuador from
1970–2007
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Figure 3.19:
Population
density and
flooded areas
in Tabasco,
Mexico, 2007 25

Flooded areas in Tabasco, Mexico
Identification of Likely Flooded Areas from Post-Crisis
MODIS Terra and AQUA satellite sensors
(between 3–5 November 2007)
Population density source: Landscan 2004
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Figure 3.20:
Distribution
of housing
damage in
extensive flood
and heavy rain
loss reports in
Tamil Nadu, India
(1970–2007)
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Figure 3.21:
Housing
damage by
extensive flood
events, Nepal
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concentration of housing damage is along the
floodplain of the Kaveri River, in the watershed
of the Ponnaiyar River and in the Kambam
Valley. Tamil Nadu has a long history of chaintank irrigation – a system that has fallen into
disuse. Much flood damage in rural areas is
associated with chain-tank failure and the silting
of irrigation channels. In upland areas, increasing
extensive flood risk may be associated with issues
of environmental degradation.
In Nepal, extensive flood risk and associated
housing damage is concentrated in the densely
populated alluvial plains of south-eastern Nepal
in the Terai region (Figure 3.21). Floods in this
case are not a consequence of urbanization or
population density, but a cause. The richness of
the soils is due to the frequent replenishment
of nutrients through flooding and the reason
why the region can support such a large dense
population.
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3.7 Disaster and poverty interactions at the local level
3.7.1 Data and methodological
challenges
The analysis presented in Chapter 2 indicated
that global disaster risk is disproportionately
concentrated in low-income countries with weak
governance. Similarly, countries with small and
vulnerable economies, such as many SIDS, were
shown to be far less resilient to disaster loss than
those with larger and more diversified economies.
While the analysis of disaster risk at the local
level presented in the preceding sections implies
that losses would appear to be concentrated in
poorer areas, such as urban informal settlements,
it is far from easy to establish empirically a causal
relationship between disaster risk and poverty, for
a number of reasons:
Empirical studies tend to be opportunistic
rather than systematic, given the limited avail
ability of both disaster and poverty data at a
suitable scale.
Spatially aggregated data may smooth
important local differences in both disaster risk
and poverty, making it difficult or impossible
to identify statistically valid relationships.
Disaster losses are often measured only in
terms of mortality or direct economic impact.
There is little systematic data collection on
longer-term human development impacts
in dimensions such as health, education and
nutrition. Documenting impacts in these
dimensions is not simple given the sparse
survey data covering the same units of analysis
over long periods of time. Few national
statistical systems collect time series household
panel data that incorporates information on
hazard impacts.
Hazard levels explain a large part of the
variance in disaster incidence and loss between
different local areas. However, information
on the distribution and intensity of localized
hazards is often not available, making it
difficult to control for what may be a key
variable.
In Latin America, national disaster data may
have an urban bias and over-estimate impacts
in cities and under-estimate disaster risk in

78

poor and dispersed rural areas. In Asia disaster
data may be less reliable in urban areas due to
the spatial resolution with which it is captured.
When disaster impacts are compared
nationally with data on the poverty headcount,
poverty gap or unsatisfied basic needs,
counter-intuitive results may be produced
in countries with predominantly urban
populations given relative differences between
urban and rural poverty.
A number of case studies from Latin
America and Asia were commissioned specially for
this Report in countries where both poverty and
disaster data were available. Despite the challenges
mentioned above they do provide empirical
insight into how poverty shapes disaster risk and
vice versa. These case studies were complemented
by a systematization of the results of other studies
in Africa. Many of these empirical studies address
drought and rural livelihoods, complementing
the analysis on floods and the housing sector that
characterized the previous section. Appendix 2
summarizes the empirical results of the country
case studies commissioned for this report, other
studies within both regions, as well as results from
analysis of Africa poverty studies.
3.7.2 Assets, poverty and disaster risk
Households and communities exposed to natural
hazards take decisions to manage the risks they
face. Ex ante decisions in areas such as housing
and livelihood have important short- and longterm implications for both welfare and human
development as people seek to manage not only
the risks associated with natural hazards, but
also other everyday risks. Poor households may
accept high levels of disaster risk and thus a higher
risk of incurring losses in order to maximize
income opportunities. Others may organize their
livelihoods in such a way that overall risks are
lowered, even if that means a reduction in income
and increased poverty.
When disaster losses are incurred, ex post
responses or the inability to respond also have
implications for short- and long-term welfare
and human development outcomes 27.Both ex
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ante and ex post responses to disaster impacts
are influenced by the range of tangible (natural,
physical and financial capitals) and intangible
assets (human capital, social ties and networks,
intrahousehold relations) at people’s disposal,
which in turn are shaped by broader economic,
social and political considerations in each context.
Asset holdings have a positive impact on
welfare in at least two distinct ways. First, higher
net asset holdings can increase the incomegenerating potential of poor households leading
to higher welfare and less poverty during normal
times. For example it may enable a household to
choose a less hazardous location or to live in less
vulnerable housing. Second, asset holdings offer
a crucial means to buffer disaster losses28. The
ability of a household to access and mobilize assets
therefore has a dramatic influence on both the
ex ante and ex post capacity of households and
communities to manage disaster risk.
Households with limited ability to mobilize
assets are less resilient when assets are lost in a
disaster – for example, when houses are damaged
or livestock killed. In the absence (or delayed
activation) of formal and informal credit and
insurance markets and state-funded mechanisms,
such as safety nets and social security, these
impacts can reduce consumption in the short
term and also lead to an observable deterioration
in health, nutritional and educational status and
other long-term human development problems.
When assets are available, asset sales can
buffer income and consumption fluctuations.
However, particularly in the case of large disasters,
such strategies are often ineffective when many
households simultaneously decide to dispose of
the same kind of asset in the context of limited
demand. Moreover, in contexts of deprivation,
where assets are already scarce, asset disposal
makes recovery harder by affecting the ability to
generate income in the future. Reduced future
income further entrenches poverty and associated
poor nutritional, educational or health status.
The role that assets play in managing
disaster risk is also influenced by whether the risk
is extensive or intensive in character. The impacts
associated with both intensively concentrated
and extensively spread risk have very different but

equally important implications for the translation
of disaster impacts into poverty outcomes.
As discussed earlier in the chapter,
manifestations of intensive risk are characterized
by major mortality and asset destruction,
which can seriously compromise the capacity
of a household to buffer losses and recover: for
example when household income earners are
killed or injured or where an asset such as a
house, which may represent a reserve of intergenerational savings, is lost. In contrast, it is more
likely that the low-intensity damages associated
with extensive risk can be more easily buffered.
Similarly, manifestations of intensive risk
are more likely to be associated with large-scale
hazards that simultaneously affect large numbers
of households, stretching and often overwhelming
not only local but even national coping
mechanisms. In contrast, in the case of extensive
risk impacts affecting smaller numbers of
households and communities, local and national
coping mechanisms are more likely to be effective.
This effectiveness will also be challenged, however,
when a large number of extensive impacts occur,
for example during an ENSO episode.
At the same time, intensive losses occur
infrequently and only affect very specific areas
and are more likely to be buffered by national
and international assistance. In contrast, recurrent
extensive losses affect wide areas on a regular basis
and can lead to asset depletion and erosion, which
significantly affects capacity to absorb future losses
and recover.
3.7.3 Poverty, exposure and vulnerability:
the uneven distribution of disaster
occurrence and loss
Evidence that demonstrates that the poor are
more exposed and vulnerable to natural hazards
sometimes appears counter-intuitive. In some
countries, the areas that experience most disasters
are actually those with the most dynamic economic
and urban growth or with prosperous rural
economies. However, there is evidence to show
that communities in poor areas lose a far higher
proportion of their assets, confirming that they
have far higher levels of vulnerability (Table 3.5).
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Table 3.5:
Summary of case
study findings
on the social
distribution of
disaster loss

Country

Findings

Burkino Faso

The 1984–1985 drought affected the poorest third of a sample of rural household’s 10% more than the wealthier third:
the former experienced crop-income losses of 69% versus 58% drop for the latter.

Madagascar

Tropical cyclone impacts led to a reduction of 11% in the volume of agricultural production of the poorest 20%
households compared to a reduction of only 6% in the case of the richest 20% 29.

Mexico

Municipalities with the highest number of loss reports also had large percentages of their population with high or very
high levels of marginality, according to an Index of Municipal Marginality developed by the National Population Council.
For example, Acapulco (54.4%), Coatzocoalcos (54.1%), Juarez (45%), Tapachula (54.1%), Tijuana (31.3%) or Veracruz
(31%) 30. Municipalities with high or very high levels of marginality had high proportions of damaged and destroyed
housing. In a third of these municipalities, between 10 and 25% of the housing stock was damaged or destroyed, while
in another third this proportion was more than 25%. Over 20% had more than 50% of their housing stock affected. In
contrast, only 8% of the housing stock was affected in municipalities with low or very low levels of marginality.

Nepal

Areas affected by floods tended to have lower poverty rates and higher per capita expenditures. Flooding incidence and
impacts are concentrated in the highly productive lowland agricultural plains of the Terai belt in south-eastern Nepal.
As flooding contributes to the fertility of the soil of the region, it contributes to the wealth of the area. Areas affected
by landslides tend to have higher poverty and mortality rates. Landslide impacts are heavily concentrated in districts in
mountainous western Nepal with marginal rain-fed agriculture and which concentrate the country’s rural poverty.

Orissa, India

A statistically significant relationship was found between families living in houses with earth walls and thatch roofs
(typically the housing of the poor) and those most affected by tropical cyclone, flood, fire and lightening. The incidence
of extensive risk loss reports was higher in the central eastern coastal region where there are higher levels of
urbanization and relatively affluent agricultural areas on floodplains and deltas. Mortality in extensive risk disasters was
concentrated in the districts of Bolangir, Kalahandi and Koraput in southern Orissa, which are characterized by repeated
droughts, floods, food insecurity and chronic income poverty and localized near-famine conditions.

Peru

Rural households that reported a disaster impact in 2002 on average had less access to public services, were less well
integrated into the market and had a higher proportion of agricultural income.

Sri Lanka

A very strong correlation was found between the proportion of population living below the poverty line and the number
of houses damaged due to floods, and a less strong but significant correlation between this population group and
houses damaged due to landslides. This highlights that exposed human settlements and unsafe, vulnerable housing are
poverty factors that increase the likelihood of suffering greater loss due to natural hazard.

Tamil Nadu, India

Mortality in areas with manifestations of extensive flood risk was higher in areas with vulnerable housing. Similarly,
tropical cyclone housing damage was inversely related to the literacy rate. If literacy is taken to be a proxy for poverty
again this indicates that the poor were more likely to suffer housing damage typically because their houses are more
vulnerable or situated in more exposed locations. Mortality amongst the socially and economically excluded scheduled
castes was also higher in blocks with a high proportion of vulnerable housing.

3.7.4 Disaster impacts and poverty
outcomes
Disaster impacts include death, injury, acute and
chronic illness, disruption of socio-economic
activities and damage or destruction to property
and natural resources and other physical assets. In
rural areas, hazard impacts may include the loss of
crops and livestock due to flood or drought with a
consequent reduction in income from loss of cash
crops and dairy output, or food intake from loss
of staple foods. Similarly, loss of assets can affect
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income-producing activities, including transport,
infrastructure, housing and livestock-raising; but
can also lead to income or welfare reductions, for
example reduced expenditure on education to
fund house repair.
The effectiveness of assets to buffer
household losses

If households have not lost assets these can be
sold to buffer losses. However, asset prices tend
to be depressed after a disaster, as many people
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sell possessions at the same time, therefore
compromising the effectiveness of the coping
response. This is particularly the case for livestock
or other possessions in remote rural areas or in
conflict zones with limited access to markets. The
limited success of asset-coping strategies translates
into consumption or income shortfalls. The loss
of a house can be particularly catastrophic, given
that for many poor households it may represent
the capitalized savings of multiple generations.
It is often also the site of livelihood activities.
House sales, however, are rare after disasters and
in most cases this is a last resort strategy. Table 3.6
summarizes key findings from national cases.
Local and regional outcomes: poverty, income
and consumption

The empirical evidence also confirms that
disaster impacts have a direct and negative
effect on welfare at the local and regional levels.
Impacts may include reductions in income and
consumption, an immediate increase in monetary

Table 3.6:
The effectiveness
of assets to
buffer household
losses

poverty, both in terms of its depth and breadth, as
well as deterioration in other welfare indicators.
Table 3.7 gives examples of national case studies.
Human development outcomes: education,
health and gender inequality

Disaster impacts, however, not only lead to
reductions in income or consumption but can
also negatively affect other aspects of human
development. For example, in countries where the
socio-economic status of women is low, disasters
have a significant effect on the gender gap in
life-expectancy given that disasters exacerbate
previously existing patterns of discrimination that
make women more vulnerable. Table 3.8 gives
examples of national case studies.
Inequality outcomes

Disaster impacts translate into more severe
poverty outcomes in poorer households, thus
increasing inequality. Table 3.9 gives examples of
national case studies.

Country

Findings

Burkina Faso

In a sample of rural farmers, livestock sales during the 1984–1985 drought only covered 20–30% of crop income
short-falls due to rainfall deficiencies 31. Increases in poverty occurred in the two main agro-ecological zones of the
country: from 2 to 19% in the Sahelian region and from 12 to 15% in the Sudan region. Other studies, however, show
livestock sales counterbalancing disaster losses: inequalities between household incomes actually fell in the Sahel, the
most affected zone.

El Salvador

In the aftermath of the 2001 earthquakes, affected rural households had to sell productive assets such as animals
or land, use savings or borrow, and stop or cancel planned investments in physical capital. Between 2000 and 2002
average household income per capita actually increased in El Salvador (from 5449 to 6957 colones per annum)
and extreme poverty rates fell from 33.8 to 26.6%. In poor rural households affected by the earthquakes, average
household income per capita was reduced by approximately one third of the pre-shock average (a reduction of 1,760
colones). Those most affected suffered higher loss of housing, productive assets (such as livestock, farm machinery)
and other physical and human capital, which reduced their future earning capacity.

Ethiopia

During the 1999 drought in Ethiopia livestock herds declined by almost 40% and it was estimated that 25% of livestock
reductions were distress sales where the seller received less than 50% of the normal price. In a 2004 study of Ethiopian
rural households it was found that those affected by a serious drought in the last two years had consumption levels 16%
lower per adult than other households, 80% of consumption being basic food 32.

Iran

Larger families suffered smaller decreases in expenditure following disaster losses in a number of provinces, notably
Ardebil, Fars, Gilan, Khorasa, Kordestan, Lorestan and Tehran.

Peru

Rural families with more livestock holdings had less probability of being ‘always poor’.

Zimbabwe

During the 1994–1995 drought in Zimbabwe, livestock holdings appeared to buffer drought impacts on children living in
poor households 33.
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Table 3.7:
Summary of
findings of case
studies on local
and regional
outcomes

Table 3.8
Summary of
findings of
case studies
on human
development
outcomes

Country

Findings

Bolivia

A major flood in the city of Trinidad in 2006 increased poverty levels by 12% compared with pre-disaster levels. This
increase was 5 times more than the national increment over the same period. A similar situation was observed with the
poverty gap, which widened by more than 6% 34.

Iran

With an urban population of 69%, earthquakes affecting entire provinces are associated with most mortality (95%)
and housing destruction (73%) 35. The impact of disaster losses on the expenditure of urban households varied from
province to province, according to hazard type, family size and kind of loss, including loss of life and housing damage
and destruction. There were significant negative effects in Ardebil, Fars, Gilan, Golestan, Khorasa, Khuzestan and
Kordestan, most of which are highly disaster prone provinces 36.

Mexico

Municipalities that reported disaster losses between 2000 and 2005 experienced a 3.6% increase in food poverty, a
3% increase in capacity poverty and a 1.5% increase in asset poverty 37. Municipalities that reported losses associated
with floods experienced an increase in food poverty of 3.5%, and with drought by 4.2%. Municipalities that reported
disaster losses experienced an average reduction of 0.006 in their Human Development Index, equivalent to losing on
average 2 years of human development gains over the same period: a very substantial reversal 38.

Country

Findings

Bolivia

Following the 2006 floods in Trinidad, Bolivia, women’s income fell more that that of men.

Côte d’Ivoire

In Côte d’Ivoire enrolment rates declined by about 20% between 1985 and 1988 for boys and girls in regions where
rainfall deviated more than one absolute standard deviation from the historical mean, compared to regions without
drought 39.

El Salvador

Following earthquakes in 2001 the probability of school enrolment for children in the most affected households
decreased by 5.3% 40. This decline was analogous to the worsening in school retention and progression in some areas
of Nicaragua affected by Hurricane Mitch in 1998 41.

Ethiopia

Drought disasters (expressed through crop damage) in Ethiopia over the period 1995–1996 had a large detrimental
effect on child health. Children in communities with 50% of their crop affected and aged 6–24 months at the time
gained 0.9 cm less in height over a six-month period when compared to communities whose percentage of damaged
crop area was 25% 42. Evidence of short-term impacts on adults has also been found. For instance, a study on a group
of 1,447 households in Ethiopia during the 1994–1995 drought found that the Body Mass Index in communities with
poor rainfall and low landholdings had dropped by 0.9% 43.

Nepal

People living in areas that had been affected by floods in the past were more likely to suffer from wasting and low
weight. Similarly the population in areas affected by landslides was associated with higher percentages of stunting.

Zimbabwe

Women along with young children were the most affected by the 1994–1995 drought 44. Women’s body mass fell by
about 3% while no impact was found on men’s health. With good rains the following year, women regained much of the
lost body mass but the effects of drought on health might not always be temporary.

Long-term poverty outcomes

Short-term impacts can last a few weeks or
months. Effective responses, through mechanisms
such as food relief, cash transfers, microcredits,
insurance and public health interventions, can all
contribute to avoiding the translation of disaster
impacts into poverty outcomes. The recovery of
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basic services such as water, sanitation and power
is likewise critical. In contrast, if households and
communities have few assets to buffer asset losses
and if outside assistance is non-existent, late or
poorly targeted, disaster impacts may lead to
longer-term outcomes, particularly in the case
of highly vulnerable groups such as children.
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Table 3.9:
Summary of
findings of
case studies
on inequality
outcomes

Country

Findings

Honduras

In 1998, Hurricane Mitch destroyed over a quarter of the household implements, tools or animals of the wealthiest
20% of households but only a tenth in the case of the poorest 20% of households. But because these latter had so few
assets to start with, they experienced more severe outcomes due to hurricane losses. The poorest group lost nearly
18% of their pre-Mitch asset value and 40% of their total crop value, compared to just 3% and 25% respectively for
the wealthiest group 45. A different study showed that poorer households lost a greater percentage of their productive
wealth (31%) than did wealthier households (8%) 46.

Indonesia

Following the 2005 tsunami in Aceh, a World Bank study identified two overlapping but distinct vulnerable groups: those
who were structurally poor before the tsunami and those who lost assets due to the tsunami. After the tsunami, the
recovery of this second group was facilitated because they retained capacities, such as their education, that facilitated
recovery, which the structurally poor never had 47.

Mexico

The reduction in the HDI in those municipalities that had suffered disaster impacts was significantly greater in those that
already had the lowest levels of human development.

Peru

Disasters between 2002 and 2006 had a drastic effect on the monthly per capita consumption of rural households
in 2006. This impact was significantly greater in the poorest quarter of families, whose consumption was reduced by
3.85%, compared to the wealthiest quarter, whose consumption was reduced by only 1.2%.

Nutritional shortfalls in children can affect their
human development later in life. Although there
is evidence that children can catch up over time
if they recover the lost nutrition48, stunting is a
serious problem with far-reaching consequences.
Children with slow height growth are found to
perform less well in school, score poorly on tests
of cognitive functions and generally develop more
slowly.
The permanent effects from disasters are not
restricted to nutrition or health. Given the very
low penetration of catastrophe insurance in rural
areas in Africa, Asia and Latin America, many

Table 3.10:
Summary of
findings from
long-term effects
of disasters

households have major difficulties in recovering
productive assets lost in, or sold to cope with, a
disaster. This means that many years after disaster
rural households are still facing difficulties in
recovery. When households start with very few
physical assets, for example, livestock in a rural
context, recovery is challenged.
Finally, it is clear that successive disaster
impacts seriously undermine coping strategies 49.
This is particularly critical in areas exposed to
multiple hazards or to recurring drought or flood.
Table 3.10 presents key findings in the above
contexts.

Country

Findings

Bangladesh

Improved targeting of assistance to the poor and the positive impact of food assistance after the 1998 floods meant
that per capita consumption actually increased in the case of households whose head had less than four years of
schooling and with less than median assets 50. The 1998 floods had a lower impact on the affected population than the
1988 floods, even though the 1998 floods were of a considerably longer duration in most places. One of the reasons
for this was that previous to 1988 there had been two major floods, in 1984 and 1987, which undoubtedly left many
poorer households in a precarious situation and unable to recover their pre-disaster situation before the next disaster
occurred  51.

Ethiopia

Children between the womb and 36 months of age at the time of the 1984 drought-induced famine in Ethiopia and living
in drought shock villages were almost 3 cm shorter ten years after the disaster than their non-affected counterparts 52.
Ten years after the famines in Ethiopia in the mid-1980s, cattle holdings in asset-poor households were still only
two-thirds what they were just before the famine 53. Households that had most difficulty in coping with the droughts of
the mid-1980s had about 4–16% lower growth between 1994 and 1997 – on average a period of substantial recovery
of food consumption and nutrition levels 54.
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Table 3.10
(continued):
Summary of
findings from
long-term effects
of disasters

Country

Findings

Honduras

Households without asset losses in the aftermath of Hurricane Mitch showed substantially higher growth 30 months
later than those that suffered losses. Amongst the poorest quarter of households, those who had suffered losses had
experienced growth of –5% by 2001 while those that hadn’t experienced growth of 8.8%: a gap of 13.8%. This gap
was much smaller (5.1%) in the case of wealthier quartile of households 55.

Indonesia

Poverty increased only slightly after the tsunami, probably reflecting the influx of humanitarian assistance compensating
for losses. Since 2006, poverty has declined below pre-tsunami levels facilitated by reconstruction activities and the
end of the conflict. At the household level, the receipt of government and non-government organization (NGO) aid
increased the likelihood of escaping from poverty by 43% and 23%, respectively.

India (Maharashtra
and Andhra Pradesh)

The proportion of households experiencing longer (3–5 year) spells of poverty increased from 5.5% to 14.8% in the
case of households that had experienced crop losses due to deficient or delayed rainfall 56. When crop shocks occur
in three consecutive years there is an increase in the proportion of ‘always poor’ (6–7 years). Even relatively affluent
households (i.e. owning large amounts of land, possessing a few years of education and affiliated to upper castes) are
highly vulnerable to persistent poverty under consecutive droughts.

Iran

Housing damage and destruction had a positive impact on consumption in a number of provinces including Khuzestan
(climatic disasters), Kerman and Lorestan due to assistance in recovery and reconstruction by the government.

Nicaragua

Households that experienced a drought between 1998 and 2001 had 10–15% more probability of a downward welfare
trajectory, with a 10% higher probability of remaining at the bottom of the welfare distribution in 2005 57.

Peru

Between 2004 and 2005 households that experienced a disaster in those years were up to 4.6 times more likely to be
‘always poor’ than ‘never poor’.

Zimbabwe

Coping actions in the 1991–1992 drought, the worst in living memory, both by households themselves as well as by
the public sector were limited by the demands placed on such mechanisms by previous droughts in 1982–1984 and
1986–1987. Food consumption fell in spite of the variety of smoothing mechanisms employed by households and
government. Quite dramatic negative impacts were found in a group of 400 households if nutritional deficiencies occur
in children between the womb and about 2 years of age. In this case, temporary poor health and malnutrition during
the drought lead to stunting, lower school achievement and levels of attainment later in life, as well as lower health and
lower wages and productivity as adults. Sixteen years after the 1982–1984 droughts the affected children had 7%
lower adult earnings than those not affected by the drought 58.
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Introduction
This chapter explores three underlying drivers of the disaster risk–poverty nexus: vulnerable rural
livelihoods, poor urban governance and declining ecosystems. Additionally the chapter looks at the
magnifying effect of climate change as a global driver of risk.

Summary of findings
1. Vulnerable rural livelihoods
Livelihood vulnerability is an underlying driver of disaster risk in many rural areas. Poverty and constrained
access to productive assets mean that rural livelihoods that depend on agriculture and other natural
resources are vulnerable to even slight variations in weather and seasonality. This vulnerability is
accentuated by factors such as unequal land distribution, weakly developed markets and trade barriers.
Very low resilience means that even small disaster impacts are translated into poverty outcomes.
Resilience is further undermined by the impacts of other hazards such as conflict and HIV/AIDS.

2. Poor urban and local governance
Most cities in developing countries have only been able to absorb urban growth through the expansion of
informal settlements. The location of such settlements in hazard prone areas, the vulnerability of housing
and local services and the lack of provision of the infrastructure necessary to reduce hazard configure
urban disaster risk. Poverty limits the capacity of many households in such cities to gain access to wellsited land and safe housing. However, the translation of poverty into risk is conditioned by the capacity
of urban and local governments to plan and regulate urban development, enable access to safe land and
provide hazard mitigating infrastructure and protection for poor households.

3. Ecosystem decline
Ecosystems have a declining capacity to provide both provisioning and regulating services in both rural
and urban areas. Ecosystem decline increases hazard levels at the same time as it decreases resilience,
acting as a third underlying risk driver.

4. Climate change
Climate change will have an asymmetric impact on disaster risk, magnifying its already disproportionate
impact on the rural and urban poor. The interactions of climate change with hazard levels; exposure,
vulnerability and resilience are mediated by the underlying drivers that translate poverty into disaster risk,
such as vulnerable rural livelihoods, poor urban and local governance, and declining ecosystems. If the
underlying drivers of risk are addressed then climate change impacts could also be addressed.

4.1 Rural livelihoods
Approximately 75% of the people living below
the international poverty line of US$ 1.25 per
day live and work in rural areas 1: 268 million
in sub-Saharan Africa; 223 million in East Asia
and the Pacific, and 394 million in South Asia
alone. Even in countries experiencing rapid
economic development, such as China, there are
175 million rural dwellers below this poverty line.
Rural poverty, therefore, not only characterizes
least developed countries in regions such as sub-

Saharan Africa, but also stagnating rural areas in
countries that are developing rapidly  2.
In such contexts, disaster risk is associated
with livelihoods unable to sustain minimum
levels of welfare and which are often exposed and
vulnerable to even minor weather variations. In
poor rural areas, as demonstrated by the empirical
evidence presented in Section 3.7, disaster
impacts are then translated into both short-term
and long-term poverty outcomes, which in turn
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increase vulnerability and decrease resilience to
future disaster losses. Disaster losses affect huge
numbers of people in poor rural areas. In subSaharan Africa, during the 2001–2003 drought, it
was estimated that 206 million people, or 32% of
the region’s population, were undernourished –
a little less than the total 268 million rural poor
in the region 3.
Poor rural areas, particularly isolated
and remote regions, are often characterized by
highly vulnerable housing, weak or non-existent
emergency services and infrastructure (including
health services and disaster preparedness and
response organizations), as well as isolation and
remoteness. Densely populated but poor rural
areas, exposed to tropical cyclones, major floods
and earthquakes, therefore have a very high
mortality risk, as was documented in Chapter 2.
4.1.1 Rural livelihoods and poverty
In many rural areas across developing countries,
people’s livelihoods still depend heavily on
agriculture and other natural resources. Rural
farm-based livelihoods are generally characterized
by low input and low output agriculture due to
limited access to productive assets such as land,
labour, fertilizers, irrigation, infrastructure and
financial services. For households without the
minimum assets necessary to support a viable
livelihood, the result is poverty.
Without access to the necessary inputs, poor
households harvest extremely low yields. Low
crop yields result in low incomes and chronic food
insecurity, leaving many rural households close
to the poverty line. For example, average maize
yields in Malawi are only one tenth of yields in
the United States of America 4. Opportunities
for processing and adding value to agricultural
production are also often limited, due to asset
constraints, trade barriers and poor market access.
Economic poverty in rural areas is usually
underpinned by a range of other factors
including: lack of political participation; scant or
non-existent provision of health and education
services; geographical isolation or marginalization;
discrimination and exclusion due to caste, race,
gender or ethnicity; and the migration of the
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young to cities. Such factors often influence
access to infrastructure, health and education, and
either obliquely or directly determine economic
entitlements. Economic poverty and lack of
entitlements then reiterate these other poverty
factors, which in turn further limit access to
assets.
Livelihoods in rural areas are further limited
by a lack of economic diversification, thin markets
and weak and costly mechanisms of exchange.
This exposes rural producers to price swings in
response to local variations in production, that
can drastically reduce the income that can be
obtained from harvests and may encourage a
risk-averse preference for subsistence rather than
market-based agriculture. The strength of markets
tends to be inversely related to their distance
from urban centres. Remote rural areas are more
likely to have imperfect or missing markets than
those closer to urban centres, often due to a lack
of access to decent roads 5. Conversely, rural areas
with strong urban networks have deeper markets
and a more intense exchange of commodities
and services, leading to enhanced livelihood
opportunities.
Rural livelihoods are also subject to the
operation of national and global markets for
agricultural products. Some countries open
domestic markets for imported food, which keeps
prices low for urban consumers, while others
protect national production through import
tariffs. This affects rural households differentially,
according to whether they are net producers or
consumers of food. Import tariffs and subsidies
to agricultural production in developed countries
likewise have drastic impacts on rural livelihoods
in developing countries. Box 4.1 illustrates how
a food crisis in Niger was conditioned by the
operation of markets.
In the light of all the above factors, and
in the absence of formalized microfinance
institutions in many countries, poor rural
households are often forced into taking loans
from money lenders at very high rates of interest.
In India, close to 50% of farm households
are indebted to a level that could thwart their
long-term livelihood security  9. In several Latin
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Box 4.1:
Niger food
crises 6

The 2005 Niger food crisis is an extreme
manifestation of how structural problems and
negative socio-economic conditions in countries
such as Niger can create a risk nexus in the
region.
Food production records for 2005 show a
cereal shortfall of 9% or 250,000 tonnes in Niger
mainly due to drought and locust infestations in
2004–2005. According to Oxfam, the Niger 2004
harvest was, in fact, not the lowest the country
experienced in past years. It was only 11% below
the 5-year average and food was available in the
region during the crisis.
However, cereal shortage increased to
about 16% due to a fall in purchasing capacity,
especially among agropastoral populations
who were isolated from trading networks and
highly dependent on cereal traders especially
near the Nigerian border. Weak socio-economic
and political structures underpinned the very
high vulnerability of these particular groups who
were worst affected 7. High market prices and
increasing poverty (which increased from 40% of
the population below poverty line in 1990 to 66%
in 2004) provoked the food crisis in Niger, even
though food was available for purchase.
Eventually, some 12 million people needed
food aid in Niger and the surrounding region, with
about 800,000 children affected 8.

American countries access to formal credit is only
half as common in rural areas as in urban areas,
while in Pakistan and in Cameroon less than 5%
of the amount borrowed by poor rural households
is obtained from formal lenders. Indebtedness
further constrains access to assets, entrenching
poverty  10.
4.1.2 High exposure and vulnerability
to weather-related hazards and low
resilience to loss
Agricultural livelihoods are highly sensitive to
weather irregularities associated with seasonality
per se. Even a brief break in rains at a key stage
of the growing cycle can spell significant harvest
loss. Localized weather-related hazards such as
storms, frosts, floods, heat waves, cold spells
and minor droughts can mean the loss of an

entire harvest. Major drought events can destroy
agricultural production and livestock over wide
areas for several years.
Poor rural households are often
disproportionately exposed to weather-related
hazards. Historical patterns of land distribution
and land tenure tend to discriminate against
the poor who may only have access to marginal
and unproductive land including areas prone to
flooding, with erratic or minimum rainfall or
with poor soil. Patterns of rural land distribution
remain highly unequal in many regions,
particularly in Latin America.
At the same time, poor rural households
are more vulnerable. For example, they usually
do not have access to improved seeds, irrigation
technology and other inputs that can reduce
the vulnerability of crops to drought, and are
often dependent on rain-fed agriculture, which
is far more sensitive to even small variations in
weather than irrigated agriculture. Household
dependence on a single main harvest for most
annual requirements of food and income further
increases vulnerability.
Poor and indebted households also have
little or no surplus capacity to absorb crop or
livestock income losses and to recover. They
thus have very low resilience to even the smallest
weather irregularity or hazard impact. A small
loss in income may be devastating and set off a
ratchet effect that feeds back into further poverty
and future vulnerability, due to a lack of asset
reserves, the absence of other income earning
opportunities, and the non-existence of economic
and social safety-nets.
Even in good rainfall years, the annual
hungry season in rural areas can last for several
months, characterized by high food prices,
hunger, malnutrition and debilitating diseases
such as diarrhoea and malaria. There are few
employment opportunities; most available work
is low-paid agricultural labour, which can only
be undertaken at the cost of neglecting the
household’s own farm, again setting up a poverty
ratchet effect of low-yielding harvests, working on
neighbours’ farms for food and further underproduction in future years.
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4.1.3 Disaster losses feeding back into
poverty
Livelihood strategies to minimize risks include
diversifying livelihoods to spread risk, farming
in different ecological niches 11 and building
social networks that pool risk. However, many
such strategies are simply short-term responses
to poverty and food insecurity that may
exacerbate and increase poverty and reduce
human development in the longer term. For
example, farmers with insecure land tenure do
not invest in land improvement. Families with
limited access to formal employment prefer to
send their children to work rather than to school.
Entrepreneurs without access to microfinance or
insurance do not undertake potentially lucrative,
but high risk activities.

Box 4.2:
Risk averse
livelihood
strategies
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Farmers in rural Ethiopia between 1994 and 1999
were less likely to invest in fertilizer in drought
prone areas, because the investment would
be lost if the harvest failed due to drought 12.
However, without fertilizer productivity is very
low, constraining the capacity of farmers to
accumulate sufficient assets to absorb loss when
a drought occurs. It was estimated that fertilizer
application rates would have been 43% higher if
variations in village level rainfall during this period
were reduced by one standard deviation.
Livestock often act as a ‘liquid asset’,
permitting their owners to undertake other, more
risky, activities. A study in drought prone areas of
Tanzania showed that livestock-poor households
tended to grow sweet potatoes more than any
other crop because it is drought resistant, despite
the fact that its returns per hectare are about 25%
less than sorghum, maize or cotton. In contrast,
a household with an average number of livestock
would have 20% less land allocated to sweet
potatoes than a household with no liquid assets.
As a consequence, the crop portfolio of the richest
quintile yields 25% more per adult than that of the
poorest quintile.
In Zimbabwe it was also found that exposure
to hazards reduces growth, which in turn reduces
the capital stock across households by 46%. Twothirds of this loss was due to ex ante strategies by
which households try to minimize the impact of risk
(for example, by building up livestock holdings to
cope with consumption risk) 13.

As Box 4.2 shows, households may
concentrate on low risk and diversified activities,
foregoing higher returns from specialization. For
example, a shift from cash crops to subsistence
farming, and from labour-intensive to less
intensive but less profitable crops may reduce
short-term risk but may exacerbate longer-term
food availability and access, due to reduced
production and income 14.
Furthermore, faced with scarcity, poor
households may have to adopt depleting coping
strategies, such as overgrazing, deforestation
or unsustainable extraction of water resources
that in the long-term magnify hazard levels and
further aggravate disaster risk.
When such mechanisms fail, for example
during an intensive drought event, households
become acutely vulnerable to even minor losses.
As Figure 4.1 shows, ex post coping typically
follows a predictable and logical sequence,
starting with strategies that are easily reversed,
such as a mild reduction in food consumption,
cutting back on non-essential spending or
selling surplus livestock to buy food. These are
followed by higher cost strategies that are less
easily reversed, such as selling breeding livestock,
borrowing at high interest rates or begging from
friends and neighbours, with high social costs in
terms of lost status and self-respect. Once these
strategies are exhausted, families must sell their
key productive assets (such as land) and migrate
to survive.
As the empirical cases presented in Section
3.7 show, in general terms, households with more
assets are less vulnerable because assets provide
buffers against disaster loss. These include not
only physical assets, such as land and livestock,
but also financial assets like savings; human
capital assets such as marketable skills; or social
capital assets such as networks of influential
friends 16. For example, rural families that own
many livestock can sell some animals to buy
food if a drought devastates their harvest.
The relationship between vulnerability and
assets, however, is often not so simple. Intensive
disasters may destroy all assets, reducing the value
of asset buffers.
Converting future streams of income to
buy food may ensure short-term survival but
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Figure 4.1:
Coping
strategies during
a drought in
Namibia, 1992 15
Source: SabatesWheeler, et al.,
2008.
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ultimately decreases livelihood viability and
increases long-term poverty and disaster risk.
Rather than coping strategies, they could perhaps
be better characterized as a failure to cope with
disaster risk, with far-reaching and damaging
effects on other activities and asset holdings. Over
time, repeated disasters have a poverty ratchet
effect on increasingly weakened livelihoods,
steadily undermining the ability to recover and
pushing rural households further towards chronic
poverty and deprivation. Again as highlighted by
the empirical evidence presented in Section 3.7,
pastoralists, in particular, take much longer to
recover from asset depletion than crop farmers, as
they depend on reproductive capital, which once
eliminated takes a long period of time to recover.
In the case of repeated droughts, pastoralists do
not have time to recover before another event
occurs 17.

Source: FAO, 2008b
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Distress sales of assets also act as poverty
ratchets, with irrecoverable losses of productive
resources, locking people into poverty traps
from which they cannot escape without external
support. For example, during the food crisis in
Malawi in 2002, desperate rural families sold off
their most valuable possessions such as livestock,
radios, cooking utensils and furniture at distress
prices of less than half their replacement cost 18.
This further polarizes rural societies because it
enables wealthy households to accumulate assets
at undervalued prices.
Households may be forced into selling
some of their food production at low prices after
harvest to meet urgent cash needs, only to buy
this food back later in the year at two or three
times the selling price in order to bridge the
consumption gap before the next harvest. Surplus
producers benefit from price rises because their
income from crop sales increases but deficit
producers are impoverished by having to buy
food at high prices.
This issue is illustrated by Figure 4.2, which
projects the effect of a 10% increase in maize
prices on the welfare of different wealth groups
in rural Malawi 19.
While such seasonal price variations are
normal in tropical agriculture, they are magnified
following disaster losses. If food is scarce and
rural households are forced into selling assets to
finance food purchases, usually food prices are
forced up while asset prices are forced down. In
intensive drought disasters that can affect entire
regions over several years, the coping mechanism
breaks down completely as households have
no more assets to sell and food is not simply
overpriced, but generally unavailable.
In many rural contexts, the loss of production and income due to weather irregularities is
only one, and not necessarily the most important, of a number of risks. Households are often
faced with other hazards such as market shocks,
health risks including malaria, HIV/AIDS and
diarrhoeal diseases, and conflict: these configure
scenarios of compound risk, where the impact
of one hazard increases vulnerability to another.
Disaster impacts are magnified in households
where resilience has been heavily reduced by these
other hazards. In such multi-hazard scenarios, it

93

2009 Global Assessment Report on Disaster Risk Reduction

Risk and poverty in a changing climate

is difficult to attribute risk outcomes such as malnutrition, illness or mortality to a specific hazard,
as the outcome is the result of a deadly interplay
between the range of hazards and vulnerabilities
over time. The impact of these other hazards is
examined in Appendix 2, Note 2.3.
4.1.4 Non-farm income and social
protection
Household and community-level coping
strategies are increasingly supported by non-farm
income. At present, non-farm activities provide
up to 42% of rural household income and employ
up to one third of the rural labour force in the
developing world. Sources of non-farm income
include agroprocessing, other manufacturing,
trade and transport, construction, finance and
personal services, and remittances. These latter
now account for a large share of non-farm income
in many countries 20. Migration, both seasonal
and more permanent, is another key coping
strategy as it allows those household members

Box 4.3:
National Rural
Employment
Guarantee
Programme
(NREGP), India 23
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The National Rural Employment Guarantee Act
was notified on 7 September 2005 with the aim
of reinforcing the Indian State’s commitment to
livelihood security in rural areas. The programme
is significant in that it creates a rights-based
framework for wage employment programmes
and makes the government legally bound to
provide employment to those who seek it. The
National Rural Employment Guarantee Programme
(NREGP) marks a paradigm shift from previous
wage employment programmes by providing a
statutory guarantee of wage employment. The
objective of the NREGP is to enhance the livelihood
security of people in rural areas by guaranteeing
100 days of wage employment per financial year to
any rural household whose members volunteer to
do unskilled manual work. The Act further aims to
create durable assets and strengthen the livelihood
resource base of the rural poor.
The choice of works suggested in the Act
address the causes of chronic poverty such as
drought, deforestation, soil erosion, etc., so that
the process of employment generation is on a
sustainable basis. The experience with NREGP so
far suggests that it is one of the main planks of rapid
poverty reduction in India’s Eleventh Five Year Plan.

who migrated to provide income to those who
remain. For example, seasonal migration in
Bangladesh has always been employed by poor
rural households as a strategy to maintain
livelihoods and cope with drought 21.
In addition, there is growing evidence,
from South Asia in particular, that financial
assistance from government and local institutions
(see Box 4.3), such as NGOs, is becoming more
widely available to strengthen rural livelihoods,
including microfinance schemes and social
protection measures 22. When such schemes
are available, rural households are less likely to
reduce food intake or dispose of productive assets
as coping mechanisms.
For example, decades before cash-for-work
became a popular relief exercise, the Indian
Government adopted a drought relief programme
for rural communities affected by seasonal
droughts. This gave them alternative seasonal
employment in construction or other services
with the aim of assuring a minimum wage for
poor households in times of rural distress.
Subsidies towards or exemptions from fees
for state services is another common channel
of social assistance in low-income countries, as
are programmes which target cash or in-kind
benefits to children in school (e.g. the Bangladesh
Food-For-Education or the Brazilian Bolsa
Escola programmes). The effective application of
exemption from user fees on the basis of poverty
criteria is, like other forms of social assistance,
a major administrative challenge – and the
experience in the health field in poor countries is
not always encouraging 24.
Similarly, as will be discussed in Chapter 6,
financial mechanisms to increase resilience, such
as microcredit and index-based crop insurance,
are now becoming more widely available to rural
households in many countries 25.
4.1.5 Disaster mortality risk in poor rural
areas
The high structural vulnerability of housing,
schools, infrastructure and other assets in poor
rural areas exposed to floods, tropical cyclones
and earthquakes is a direct consequence of rural
poverty. Rural housing is usually built with local
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materials and labour, but crucially with building
techniques that do not provide hazard resistance.
The collapse of heavy earth walls in rural housing
in Kashmir in the 2005 earthquake and the
lack of protection offered by flimsy bamboo and
thatch houses in the 2008 Myanmar tropical
cyclone, contributed to the massive mortality
in both cases. The isolation of many poor rural
areas combined with under-investment by
government in infrastructure, such as roads,
educational or health facilities, or in disaster
preparedness and response capacities, further
increases asset and mortality risk. For example, as
highlighted in Chapter 2, mortality risk to floods
is highest in remote rural areas in poor countries.
High mortality risk in such areas is a direct
consequence of an absence of development.
The direct economic cost of asset loss in
rural areas may be very low, precisely because

Box 4.4:
Earthquake
impacts in
rural Kashmir,
Pakistan26

In 2005, the Kashmir region in Pakistan experienced
an earthquake of 7.6 magnitude. Four districts –
Bagh, Muzafarabad, Neelum and Rawlakot – in the
Kashmir region were affected by the disaster. The
earthquake killed over 46,500 people, while 33,489
were injured. Around 329,600 houses collapsed,
which resulted in displacement of over 2 million
people.
Casualties and injuries in the region were
attributed to the collapse of poor quality, single
storey, un-reinforced stone masonry buildings and
reinforced concrete frame school buildings. The
stone masonry walls consisted of irregularly placed
undressed and mostly rounded stones that were
laid in mud mortar or even dry in some cases. It was
observed that local people did not have knowledge
about earthquake resilient construction technologies,
the cost of which was beyond the capacity of the
majority.
Kashmir is a predominantly rural society, with
the majority living in small settlements on mountain
sides. The rural economy mainly depends upon
agriculture and livestock rearing. There is no irrigation
system and the crops are mainly rain-fed. Some
households have orchards of fruit trees, such as
apple and almond. The little income that people
have from crops and orchards is barely enough for
their subsistence. People do not have savings to
use on improving their living or housing standards or

of the low monetary value and scarcity of rural
assets and under-investment in infrastructure
and services. The replacement of assets such
as houses may be less of a challenge than in
urban areas, precisely because so many of the
inputs are non-monetary. However, the apparent
rapidity of recovery is deceptive. Large-scale
mortality and injury and the loss of livestock
and household possessions can devastate rural
livelihoods, feeding back into increased poverty
and vulnerability in the face of more frequently
occurring localized weather events.
Case studies from Pakistan (see Box 4.4)
and Myanmar (see Box 4.5) illustrate how poor
rural livelihoods in remote areas configure
mortality risk for earthquakes and tropical
cyclones.

to develop other income generating ventures. The
second key source of income is remittances from
migrants. In the earthquake affected area of Northern
Kashmir, skilled people from the region migrate in
search of better opportunities. Those left behind
are mainly the unskilled, illiterate, women and the
elderly. They are dependent for their survival upon
remittances and are responsible for taking day-today decisions, such as about the construction of
a house. Most of the mountainous settlements are
not connected to paved roads and transport to and
from cities is scarce. Given the geography of the
region and the lack of proper road infrastructure, it is
extremely difficult for people to bring in construction
materials such as steel, bricks and cement from
outside even if they could afford it.
In this scenario it is unrealistic to expect safer
construction practices in Kashmir. In the aftermath
of the earthquake, the Earthquake Reconstruction
and Rehabilitation Authority, in collaboration with the
National Society of Earthquake Technology, have
trained thousands of masons in safer construction
practices. However, since local people cannot afford
the higher wages demanded by the trained masons,
many have left for cities, such as Karachi, where
they are better paid. This indicates the difficulty
of promoting earthquake safety in Kashmir until
development conditions such as income, education
and road networks are improved.
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Box 4.5:
Tropical cyclone
Nargis in the
delta region of
Myanmar 27

Tropical cyclone Nargis was the worst disaster in
the recorded history of Myanmar and the sheer
magnitude of devastation typifies how lack of
development configures disaster risk. On the 2nd
and 3rd May 2008, the Ayeyarwady Delta region
of Myanmar was battered by the tropical cyclone.
Official government figures put the number of dead
or missing at more than 130,000. About 2.4 million
people were severely affected out of a total of
4.7 million people living in the affected areas.
During the Village Tract Assessment (VTA)
carried out under the Post-Nargis Joint Assessment,
more than a quarter of those interviewed at the
community level cited late or incomplete warning
as one of the primary reasons for widespread
destruction. At the same time, Myanmar’s
Department of Meteorology and Hydrology indicates
that it was continuously tracking the tropical
cyclone and issued timely warnings of an impending
landfall. However, the warning never reached the
communities at risk. Delta residents can only access
one radio channel and most residents do not even
have a radio let alone money for expensive batteries
since the electricity supply broke down. As a result,
on the eve of the tropical cyclone making landfall in
the delta, most residents were asleep when the last
warning was issued on national radio.
More than 75% of those interviewed by the
VTA cited weak buildings, particularly houses, as
the primary cause of the widespread destruction.
More than 80% of rural houses were made of
poorly constructed wattle-and-daub walls (a coarse
wooden lattice covered with clay) and thatch
roofs providing barely adequate protection during

normal monsoon months. More robust forms of
construction, using brick, cement and steel and
better building skills, have not penetrated the rural
areas of the Ayeyarwady Delta.
The State plays a negligible role in the day-today life of most rural communities in the Delta. Even
in a highly centralized system of governance and
decision-making, the presence of the State below
the township/district level is minimal. Communities
rely on themselves for almost all the basic services –
water supply, transport, health and basic agricultural
extension services – and have devised their own
coping mechanisms including rainwater harvesting
and community managed seed banks and systems
for production of building materials. These coping
mechanisms have served them well in the cases of
small- and medium-scale events that occur every
three to five years. But a large-scale event like Nargis
overwhelmed these community-level systems.
The unique development assistance context of
Myanmar has meant that support is targeted almost
exclusively at the lowest income households. While
this has kept the targeted households just above the
subsistence level, local small enterprises – such as
rice mills that employ up to 50 workers each – are
outside the net of most assistance. As a result,
local economies have not developed resilience
to absorb shocks from major natural hazards. In
such a context, a discussion on disaster reduction
– whether community-based or focused on countrywide system building – that is divorced from local
development issues and resilience of rural livelihoods
seems superfluous.

4.2 Urban and local governance, poverty and disaster risk
People, poverty and disaster risk are increasingly
concentrated in cities. By 2008, over half the
world’s population was living in urban areas.
Since 1950, the urban population of low- and
middle-income nations has increased sevenfold.
By 2010, it is projected that 73% of the world’s
urban population and most of its largest cities
will be in low- and middle-income nations 28. In
Asia, 43% of the population (or 1,770 million
people) will be urban; 79.4% (or 471 million
people) in Latin America and the Caribbean, and
40% (or 412 million people) in Africa. Almost all
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global population growth until 2025 will be in
urban areas in these regions 29. How this large and
rapid increase in urban population is governed
will have major implications as to whether
disaster risk can be reduced.
In 2000, it was estimated that there were
258 million urban poor 30. However, as poverty
becomes urbanized, the structure of household
income and consumption changes dramatically.
The proportion of income spent on housing,
water, sanitation, health care, education and
transport increases. The use of a US$ 1.25
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poverty line disguises the real dimension of
urban poverty, given the high monetary costs of
non-food necessities. If poverty includes all those
with insufficient income to cover basic needs and
who are either homeless or live in poor quality,
overcrowded and often illegal accommodation,
at least 900 million urban dwellers were poor
in 2000. Similarly, at least 900 million urban
dwellers lack protection from common life- and
health-threatening diseases and injuries31.
Chapters 2 and 3 highlighted two
concatenated processes through which the urban
poor become prone to disaster risk. On the
one hand, urban and economic development
expanding outwards generates new patterns of
extensive risk, associated mainly with flooding
and other weather-related hazards and affecting
informal settlements on the periphery of large
cities, as well as those in small and medium
urban centres. At the same time, as cities grow
and develop there is an inward concentration, or
intensification of disaster risk, associated mainly
with earthquakes, tropical cyclones, floods and
other major hazards and that causes major asset
loss and mortality amongst the urban poor. In
both processes, the damage to and destruction of
assets, such as housing and local infrastructure,
negatively impact the urban poor. For many
poor households, houses are assets that not
only represent the pooling of inter-generational
savings, but also provide a base for livelihood
activities.
The following section explores how poor
urban and local governance in many rapidly
urbanizing contexts is the underlying risk factor
that shapes both these processes. Urban and local
governance influences not only how and where
cities develop, but in particular, whether the
urban poor have access to safe land, housing and
the essential infrastructure and services required
to live in security.
4.2.1 From poverty to risk
Urbanization, understood as an increasing
proportion of a nation’s population living
in urban centres, is strongly associated with
economic growth. By 1940 more than half of
global GDP was generated by industry and
services. Currently this figure is 97%. By 1980

more than half the global labour force was
working in industry and services, a figure that
now stands at 65% 32. The nations with the
wealthiest economies are all heavily urbanized.
Unless they are already predominantly urban,
those with the fastest growing economies
are urbanizing most rapidly. Nations with
stagnant economies are generally those that are
urbanizing least. There is also an economic logic
to the location of large cities and where rapid
city growth takes place; globally and within
each continent, the largest cities are heavily
concentrated in the largest economies 33.
Cities in low- and middle-income nations
concentrate a large proportion of global urban
poverty because their economic base does not
generate sufficient employment and livelihoods
to sustain a rapidly growing population. There
are no precise figures on urban poverty because
many aspects are not measured. Most poor urban
households derive most or all their income from
work in the informal economy for which there
are no income data, while many poverty lines
are set without data on the costs of non-food
necessities 34. If allowance is made for the cost of
non-food necessities, it is common for 35–60% of
the urban population in low- and middle-income
countries to have incomes below the poverty line.
Table 4.1 provides estimates for different aspects
of poverty in low- and middle-income nations.
Cities in high-income countries typically
have a life expectancy of 75–85 years, underfive mortality rates of less than 10 per 1,000
live births, no informal settlements and close to
100% coverage of water, sanitation and health
services. In contrast, cities in least developed
and low-income countries, particularly in subSaharan Africa and the poorer parts of Asia, often
have an average life expectancy of only 40–55
years, under-five mortality rates of 80–160 per
1,000 live births, 40–70% of their population
in informal settlements, and low levels of access
to water, sanitation and health services. Within
informal settlements in poor cities, these figures
are usually higher still. For example, in Nairobi,
under-five mortality rates were 150 per 1,000 live
births in informal settlements but only 61.5 for
the city as a whole 39. Urban poverty is associated
with a range of everyday risks including the
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Table 4.1:
Estimates for the
scale of different
aspects of
urban poverty in
low- and middleincome nations
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Type of poverty

Numbers of urban dwellers affected

Notes

Inadequate income in relation to the
cost of basic needs

750–1,100 million

No accurate figures are available on this and the total
varies depending on the criteria used to set the poverty
line (the ‘income-level’ required for ‘basic needs’) 35.

Inadequate or no provision for safe,
sufficient water and sanitation

More than 680 million for water and
850 million or more for sanitation

These are estimates for 2000, drawn from a detailed
global UN review of individual city/urban studies 36.
They differ from the official WHO/UNICEF statistics;
however, these official statistics recognize that they
are not measuring the proportion of people with
access to adequate provision.

Under-nutrition

150–200 million

In many Asian and sub-Saharan African nations,
25–40% of urban children are underweight.

Living in housing that is overcrowded,
insecure and/or of poor quality

924 million

Based on a global UN review of the proportion of
people living in ‘slums’ in 2000 37.

Homelessness (i.e. living on the street
or sleeping in open or public places)

Approximately 100 million

UN estimate 38. There are also large numbers of people
living on temporary sites (for instance construction
workers and often their families living on construction
sites) that are close to homeless.

impacts of house fires, traffic accidents, pollution
and domestic and occupational accidents. These
losses feed back into increased poverty and
decreased resilience to disaster risk.
Informal settlement, inadequate housing,
non-existent services and poor health, are
reflections of poverty. However, they are
also reflections of weaknesses in the way
urban growth is planned and managed. The
concentration of private capital and economic
opportunity in a city does not of itself produce
the institutional means to ensure that the supply
of land for housing, infrastructure and services
keeps up with population growth; nor does it
produce the regulatory framework to ensure that
the environmental, occupational and naturalhazard related risks generated through urban
growth are managed. In poor countries, there
is often a mismatch between the economic
drivers of urban expansion and the institutional
mechanisms to manage or govern the direct and
indirect implications of this concentration. This
mismatch may be aggravated in some cities by a
lack of real will to engage with the urban poor
by both national and local governments and by
the relative voicelessness of the urban poor 40
including those at risk 41.

Many hazard prone cities in wealthy
countries, such as in Japan or the United States
of America, have been able to grow and adapt
without an unmanageable explosion of disaster
risk. Urban populations in high income nations
take for granted that a web of institutions,
infrastructure, services and regulations protect
them from hazards. In contrast, only a very small
proportion of urban centres in low- and middleincome nations have these capacities, although
there are very large variations between cities.
In such countries, the application of land-use
planning and zoning regulations, infrastructure
provision, and services such as refuse collections
or emergency response are generally limited to
wealthier formal areas of cities. Additionally,
support for disaster response and recovery is
often limited for the urban poor and may actively
discourage the recovery of their land and the
rebuilding of their homes and livelihoods.
As a consequence, urban expansion
often occurs outside the legal framework of
building codes and land use regulations and of
officially recorded and legally sanctioned land
transactions 42. Land ownership patterns and the
absence of public sector policies to provide access
to land or housing in many cities, means that the
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only way to absorb large increases in population
is through the uncontrolled growth of informal
settlements. Inevitably, those with the least
purchasing power and least political influence
have to occupy land or housing that no-one else
wants.
Household and community-based action
can help reduce disaster risk in urban areas but
there are limitations to what this can achieve
without government support and without the
broader infrastructure and service framework into
which community provision can integrate. Many
of underlying factors, such as land tenure and the
legal status of informal settlements are structural
and cannot be addressed easily through local
community initiatives. On its own, communitybased action cannot finance and build trunk
infrastructure, deal with the causes of flooding
that are outside their community, equip and staff
hospitals, and so on.
The translation of urban poverty into
disaster risk therefore is related to the quality
of urban and local governance: the risks faced
by the urban poor have often been constructed
and amplified by poor governance. As will be
highlighted later in this Report, good urban
governance both in the sense of competent,
effective, accountable local government and good
working relationships with civil society is perhaps
the most important factor that can limit, reduce
or break the relationship between poverty and
disaster risk in cities 43.
Extensive risk

As documented in Chapter 3, extensive risk,
in urban areas, is strongly associated with the
impact of localized flooding, fires and landslides
in informal settlements. The evolution of
extensive risk patterns mirrors that of urban
development and territorial occupation and is
associated with the increasing hazard exposure
of the urban poor, the vulnerability of housing
and local infrastructure to hazards and a chronic
under-investment in infrastructure such as
drainage by city authorities.
In most cities, extensive disaster risk is
configured by a significant proportion of the
population living in informal settlements on

dangerous sites and lacking infrastructure and
services. Sites exposed to hazard include steep
landslide prone slopes, ravine sides and river
banks subject to erosion in areas with poor
drainage and subject to flooding, and those on
landfill and reclaimed land with high levels of
seismic hazard. Informal settlements on landslide
prone hillsides exist in cities such as Rio de
Janeiro (Brazil), La Paz (Bolivia) and Caracas
(Venezuela); in deep ravines in Guatemala City;
or on land prone to flooding or tidal inundation
in Guayaquil (Ecuador), Recife (Brazil),
Monrovia (Liberia), and many others 44.
Informal settlements, and occasionally
government sponsored, low-income housing 45,
develop on such sites because the land is
deemed unsuitable for residential or commercial
development, and because city governments
have usually been incapable of addressing the
land needs of the urban poor. Because most
informal settlements are illegal, they usually have
serious deficiencies in infrastructure and service
provision.
Those who settle and build their homes in
such areas have more chance of avoiding eviction
because of their proximity to income-earning
opportunities. Accepting disaster risk may, in
itself, be a strategy to cope with and minimize
other kinds of risk. Access to employment,
markets, transport and economic opportunities
usually plays a vital role in defining where poor
people choose to live in a city. Having to cope
with periodic flooding may be considered a minor
nuisance if livelihood security is increased.
This kind of urban development also
magnifies hazard levels. In many urban areas
flooding is a product of increased run-off due
to building on green areas, an underinvestment
in drainage with sufficient capacity to evacuate
the run-off, and the encroachment by urban
development on natural drainage channels or
areas such as flood plains that dissipate flood
waters. These factors are often aggravated by the
lack of maintenance of existing drainage channels
or their obstruction with garbage. As informal
settlements are often located in low-lying areas
with poor natural drainage and where investment
in infrastructure is lowest it is unsurprising that
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increasing flood risk predominantly affects the
urban poor. Informal settlements often occupy
steep slopes, which decreases slope stability and
increases the risk of landslide and rockslide
hazards, as described in Box 4.6. In other cases
(Box 4.7) they may be located on garbage tips.
Building on landfill sites or swampy areas is often
extremely hazardous in earthquake prone areas.
Closely packed settlements of wooden or thatch
houses exacerbate fire hazard. The loss of mangrove
ecosystems on urban fringes aggravates coastal
erosion and increases exposure to storm surges.

Box 4.6:
Hillside collapse
in El Agustino,
Lima46

The informal settlement called 9 October was
founded in 1975 on a rocky hillside in the district
of El Agustino, Lima. The hillside was urbanized
informally from the bottom upwards by nearby
agricultural workers. Early constructions of
bamboo matting were soon replaced by multistorey concrete and brick houses and by the
1990s, 9 October had a population of more than
1,300, as well as domestic electricity, water and
telephone connections, and property titles. In
1999, a local development plan classified the
area as a zone of environmental risk and social
vulnerability due to high salinity in the soil which
was eroding foundations and containing walls;
two and three story houses occupying unstable
sites without load-bearing capacity; and leaks
from a deteriorated water and sanitation network,
which were causing subterranean erosion. In
June 2003, part of the hillside subsided and
collapsed, damaging 280 houses of which 70
were destroyed.

Intensive risk

Extensive risk characterizes areas, usually settled
by the urban poor, in and around both large cities
and small urban centres. Localized hazards may
also cause intensive impacts as Box 4.7 illustrates.
Often, however, intensive risk affects
entire cities – or large areas of cities – when they
develop and expand on seismic fault lines, close
to active volcanoes or on coastlines exposed to
tropical cyclones, coastal flooding or tsunamis.
Box 4.8 explains why cities grow in areas exposed
to major hazards.
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The housing stock in informal settlements
is often highly vulnerable to hazard events.
Houses are built and modified informally and
illegally and, therefore, without reference to
hazard resistant building standards where these
exist. The absence of land titles often means that
households have neither the incentive to improve
housing standards, due to the risk of eviction,
nor access to housing finance and technical
assistance. When land tenure is obtained it
is common for additional stories to be added
to buildings without reference to the bearing
capacity of walls and foundations. Structurally
weak and badly built houses are highly vulnerable
to earthquakes, tropical cyclones and floods,
further increasing the propensity of the urban
poor to suffer loss.
The high vulnerability of housing usually
extends to infrastructure and basic services. The
development of infrastructure and provision
of services, including emergency services,
often ignore or discriminate against informal
settlements, due to legal or other reasons. Much
service provision (for example water, sanitation,
health care, solid waste management, and
sometimes even schools) is therefore private,
informal and of poor quality or with inadequate
coverage. A high proportion of urban economic
activity and the livelihoods it provides, is also
outside the formal, regulated economy.
Table 4.2 summarizes the different factors
that increase both everyday as well as extensive
and intensive disaster risk for the urban poor.

Urban growth in hazardous locations
increases the intensity of risk. Given that a
significant proportion of a country’s population
and GDP is often concentrated in one or two
large cities, intensive risk may have national
rather than local impacts. If the city plays a key
role in global economic flows, intensive risk may
have international implications.
Box 4.9 describes an example where a
catastrophic hazard event affected everyone in a
city, through the interruption of essential services
such as water, sewerage, electricity and public
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Table 4.2:
Summary of
disaster risk
factors for the
urban poor

Implications for extensive and
Aspect of urban poverty

Implications for everyday risk

intensive disaster risk

1. Inadequate and often unstable income
and thus inadequate access to necessities
(food, safe and sufficient water, rent,
transport, access to toilets, school fees);
indebtedness, with debt repayments
significantly reducing income available for
necessities; and/or incapacity to afford
rising prices of necessities.

Very limited capacity to pay for housing,
which in urban areas means living in the
worst quality homes and neighbourhoods
in the least advantageous locations. This
often means living in poor quality housing in
illegal settlements on dangerous sites lacking
provision for infrastructure and services.

In most cities and many urban centres in lowand middle-income nations, most low-cost
housing is on land sites at risk from flooding,
landslides or other hazards, in part because
of the location, in part because of the lack of
public provision for infrastructure and services.
Housing is often of poor quality, so is at risk
from storms/high winds and earthquakes.

2. Inadequate, unstable or risky asset
base (non-material and material assets,
including educational attainment and
housing) for individuals, households or
communities, including those assets
that help low-income groups cope with
fluctuating prices or incomes.

Very limited capacity to cope with stresses or Very limited capacity to cope with disaster
shocks in everyday life, including rising prices events when they occur.
or falling incomes, injuries and diseases.

3. Poor quality and often insecure,

High risk levels from physical accidents, fires, High risk of household accidental fires
extreme weather and infectious diseases.
becoming larger settlement-wide fires;
conditions favouring disease transmission may
cause epidemics. Housing at risk of damage or
collapse from storms and earthquakes.

hazardous and overcrowded housing.

Box 4.7:
The Payatas
garbage slide
in Manila47

4. Inadequate provision of ‘public’
infrastructure (piped water, sanitation,
drainage, roads, footpaths, etc.), which
increases the health burden and often the
work burden.

High levels of risk from contaminated water,
inadequate sanitation, house flooding from
lack of drainage.

Lack of infrastructure often the main problem
underpinning flooding. Lack of roads, footpaths
and drains inhibit evacuation when disaster
threatens or happens.

5. Inadequate provision of basic services
such as day care/schools/vocational
training, health care, emergency services,
public transport, communications, law
enforcement.

Unnecessarily high health burden from
diseases and injuries because of lack of
treatment including emergency response..

Lack of health care, emergency services and
disaster preparedness that should provide
rapid response to disaster (and should have a
role in reducing disaster risk).

6. Limited or no safety net to ensure basic
consumption can be maintained when
income falls; also to ensure access to
housing, health care and other necessities
when these can no longer be paid for (or
fully paid for).

Very limited capacity to cope with stresses or Very limited capacity to recover from disaster –
shocks in everyday life, including rising prices for instance to afford sufficient food and water,
or falling incomes, injuries and diseases.
rebuild homes and livelihoods.

When the government authorities ordered the
closure of the Smokey Mountain landfill in Tondo,
Manila in 1993, a large portion of the 6,000 metric
tons of garbage produced daily in Metro Manila
were dumped on the Payatas Estate, a contested
area claimed by urban squatters, big subdivision
owners and by the government. The new
gargantuan garbage mountain overlooked Lupang
Pangako, a site in the estate where poor urban

households had been relocated after their homes
in other parts of the city had been demolished by
the government. On 10th July 2000, a garbage slide
affected the 15,000 residents in Lupang Pangako,
leaving more than 300 people dead and missing
and causing the destruction of more than 500
houses. This intensive risk disaster illustrates the
causes of both extensive and intensive urban risk.
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Box 4.8:
Why cities
grow in areas
exposed to
major hazards48

Box 4.9:
The 2005
Mumbai
flooding49
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1. Economic or political reasons outweighed
considerations of risk: Most of the world’s
major cities are on the coast or beside major
rivers because they were already important
urban centres before railways, new roads
and air transport changed transport systems.
Most relied on river or sea ports as their main
transport and communication link with other
places – and, of course, river and ocean
transport is still a key part of the increasingly
globalized economy.
2. The city has outgrown its original site: While
the original city site may have been safe, the city
has outgrown this site and expanded onto land
that is at risk, for instance onto floodplains or
unstable hillsides. Many city sites that were safe
and well-chosen for cities of 50,000 inhabitants
(a comparatively large city 200 years ago) are
not safe when the city expands to several million
inhabitants.
3. City expansion and development can
create new risks: For instance, where urban
development occurs without the necessary
investments in protective infrastructure,
it creates a fast-growing, concentrated,
impermeable surface. A lack of investment
in storm and surface drains and new urban
developments encroaching on important natural

drains, exacerbate the risk.
4. Dangerous sites serve low-income
households well in that they are the only places
where they can find accommodation close to
income-earning/livelihood opportunities. The
cost of urban housing is inversely related to
distance from economic opportunity (which
means long and expensive commutes). Lowincome households can afford only poor quality,
overcrowded and often insecure housing
(lacking in infrastructure and services), subject
to intensive or extensive risk (e.g. sites at risk of
flooding, landslides or earthquakes).
5. Once a city has developed, it rarely
disappears, even if it experiences some
disastrous flood or earthquake, because
there are too many individuals, enterprises
and institutions with an interest in that city’s
economy. Most of the world’s largest cities have
been successful for hundreds of years; many
have experienced catastrophic disasters but

In July 2005 a week of incessant rainfall caused
floods in several low-lying areas of Mumbai
causing nearly 600 deaths, seriously affecting
more than a million people, and dislocating the lives
of many millions. Lifeline infrastructure and services
including water, sewerage, drainage, road, rail and air
transport, power and telecommunications stopped
functioning across one of the world’s largest cities.
The Government of Maharashtra
had developed India’s first urban Disaster
Management Plan for Mumbai in the late 1990s,
which highlighted flooding as a significant risk,
pinpointed bottleneck locations in each ward,
and identified vulnerable slums and settlements.
However, no systematic action was taken
over half a decade to mitigate the risk.
Effective mechanisms for disaster management
operations were found to be missing; the Disaster

Management Plan existed only on paper. Shortterm development gains had been prioritized at the
cost of the city’s sustainability. Key development
norms were bypassed with results that included
rapid urbanization, a constant modification of
building norms, the narrowing and congestion
of the Mithi River by development, and the
construction of informal settlements adjacent to
the river. Additionally land reclamation continues to
denude the city’s mangroves, mudflats and creeks,
which make up its natural drainage systems.
A strong political framework for long-term
urban infrastructure development and risk reduction
will need to be constructed in Mumbai. A culture of
risk mitigation and emergency preparedness must
be built, involving communities, the private sector,
civil society, state and national governments.

were rebuilt rather than being relocated.
6. The wealthier groups and most formal
enterprises do not face serious risks from
floods and storms, due to safer locations,
well-built housing, infrastructure provision and
insurance.
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transport, and the collapse of hospitals, schools
and public administration buildings. However,
housing destruction and mortality are usually
concentrated in the same poor areas that manifest
extensive risk. Similarly, the interruption or
collapse of economic activities has a greater
impact on the economy of the urban poor than
on wealthier households with economic reserves.
4.2.2 Disaster impacts and poverty
outcomes
The losses experienced by poor urban households,
as manifestations of extensive and intensive
risks, feed back into poverty. Housing is usually
the principal economic asset of poor urban
households, providing not only shelter and
personal security, but also often their livelihood.
Its damage or loss, together with essential
domestic possessions, therefore, places enormous
strain on household economies, given the high
monetary cost of replacing lost assets, relative to
low and irregular incomes, and the absence of
insurance or safety nets.
Studies that measure the impact of intensive
risk manifestations 50 normally focus on the
macroeconomic impacts and aggregate losses,
making it difficult to identify the impact on
the urban poor. The apparently low economic
value of lost assets in informal settlements is a
reflection of the deficits in housing, infrastructure
and services and understates the impact on
poor households. In addition, many losses are
qualitative and hard to measure – for instance
work and school days lost and disruptions
to informal income-earning activities 51. The
empirical evidence of disaster impacts on urban
areas presented in Chapter 3, however, showed
a resulting increase in poverty (for example in
Trinidad, Bolivia) or reductions in expenditure
(as in Iran).
Within poor urban areas, women are
often particularly vulnerable as a result of a
range of gender-related inequalities, affecting
access to income, land tenure and services. A
higher proportion of women’s income is often
generated from home-based activities, with the
result that they are most affected when houses
and neighbourhoods are damaged and destroyed.
Existing gender inequalities are also frequently

manifested in differential access to the resources
and services available to support recovery
and reconstruction. It is rare for women’s and
children’s needs and priorities to be addressed
adequately in the provision of temporary postdisaster settlement, for example, ensuring that
health needs are met and protection given against
domestic and sexual violence. In general, their
needs are not adequately factored into postdisaster recovery and reconstruction planning.
4.2.3 The urbanization of risk in rural
economies
Extensive disaster risk is not only a characteristic
of large cities but also expands centrifugally
within countries, mirroring patterns of
territorial occupation and economic and urban
development. Such patterns in turn reflect
broader global economic change: for example,
intensive agricultural development for export
markets; the demand for biofuels or for drugs
such as cocaine and heroine; the expansion of the
agricultural frontier, through the construction
of roads and settlements in previously sparsely
populated areas; the decentralization of
manufacturing to areas with low labour costs;
and coastal and island tourist development.
While these processes manifest differently
in each country, their outcomes often include
increased migration from rural areas, attracted by
income and livelihood opportunities, improved
markets for surrounding rural areas, and the
rapid growth of small and medium-sized urban
centres. Such outcomes transform the risks faced
by people in rural economies while configuring
new risks in small and medium urban centres.
Transformed rural livelihoods

In rural economies, the opening of new urban
markets may improve the viability of rural
livelihoods, increase household incomes and
contribute to a reduction in both vulnerability
and poverty, through better and easier
opportunities to sell agricultural products or to
engage in non-agricultural work. Seasonal or
permanent migration to urban areas by household
members helps to diversify the livelihoods of
rural households and remittances now provide an
important source of income in many rural areas,
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Box 4.10:
Changing
livelihood
practices:
urbanizing rural
economies
in Africa 52

In many countries, farmers have ceased to grow
traditional export crops and commercial staple
foods in rural areas remote from roads and
urban markets, and instead, diversification into
non-farm activities and migration to urban areas
have become important livelihood strategies 53.
In sub-Saharan Africa linkages between family
members in urban and rural areas are traditionally
very strong and represent a strategy to spread
resources in a risk-prone environment.
Economic hardship in urban areas, however,
affects such linkages. In Senegal and Zimbabwe,
for example, economic downturns forced
urban residents to decrease financial support
to rural-based relatives, negatively affecting the
remittance economy on which so many of the
rural poor depend. In Botswana and South Africa,
however, urban dwellers’ investment in livestock
and housing in home rural areas is a safety net
and has continued despite growing uncertainty in
the urban centres. Economic crisis may also be
encouraging urban to rural movement, especially
among retrenched formal sector workers, but
the evidence for this remains anecdotal 54.

as described in Box 4.10. Worldwide remittance
flows are estimated to have exceeded US$ 318
billion in 2007, of which developing countries
received US$ 240 billion. The true size, including
unrecorded flows through formal and informal
channels, is believed to be significantly larger 55.
The risks associated with vulnerable rural
livelihoods, highlighted in Section 4.1, are rarely
found to the same degree in rural areas that are
integrated into a strong urban network.
Urbanization, however, may also have
negative effects on surrounding rural areas. Towns
and cities often displace their environmental
burdens and risks to rural hinterlands, including
pollution, waste and over-extraction of water
resources. Migration to urban areas may increase
the risk of HIV/AIDS transmission. Household
decomposition and depopulation lead to the
breakdown of traditional rural coping and risk
management mechanisms. At the same time,
urbanization often radically restructures social and
gender relations, meaning that potential changes
in risk affect men and women, the old and young,
the wealthy and the poor in different ways.
Evidence from Thailand and the Philippines,
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for example, suggests that more and more
migrants are moving alone, either temporarily or
permanently, and leaving their families behind
due to increasing livelihood pressures. In India,
there has been a rapid increase in the number
of female headed households as men migrate to
cities in search of employment 56. Surveys by the
Development Bank of South Africa show that
three out of four rural respondents (76%) wanted
to remain in their area, despite high levels of
poverty. That so many migrate to cities underlines
the fact that they move only when they have the
means, and see a clear advantage to doing so, in
the context of the information and contacts they
have available.
Emerging disaster risk in small and medium
urban centres

The economies of most small urban centres are
linked to the provision of goods and services for
local agricultural, fishing or forestry enterprises.
Rapid growth both in economic activity and
population occurs through the exploitation
of new economic opportunities in sectors
such as tourism, agro-industry, decentralized
manufacturing and illegal drugs, often enhanced
by improved communications through the
construction of new roads and airports. Already,
far more people live in small and medium urban
centres in low- and middle-income countries than
in mega-cities. In these countries, urban areas
with fewer than 500,000 inhabitants account for
22.1% of the population, compared to only 6.6%
in large cities with over 5 million inhabitants.
However, not all small urban centres are growing
rapidly. Isolated towns serving stagnating rural
economies may be declining, while at the other
extreme urban population growth rates of 20%
a year or more have been recorded, for example
in the coca growing regions of the Andes 57.
Economically dynamic small and medium
urban centres attract migrants not only from
surrounding rural areas but also from other cities
and regions, due to the promise of potentially
lucrative income-generating activities.
Almost all small and at least some medium
urban centres, have weak and poorly resourced
local governments, large backlogs in provision
of infrastructure, little investment capacity and
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limited technical capacity and knowledge in
managing urban development in general and
disaster risk in particular. Informal settlements
in small urban centres are likely to be poorer
and even less well served by infrastructure and
services than their counterparts in large cities.
While land constraints may be less apparent,
many informal settlements exist around small
urban centres in hazard exposed locations, due to
rapid and haphazard growth, an absence of urban

Box 4.11:
Poorly
constructed
schools kill
pupils during
earthquakes 59

Experiences in the recent past have highlighted the
urgent need to increase attention to the threat of
earthquakes and other natural hazards that expose
students to hazards in schools. The 7.9 magnitude
earthquake in Sichuan, China in 2008 caused
damage to more than 10,000 school buildings and
almost 7,000 schools were completely destroyed.
UNICEF estimates that millions of school children
were affected; 9,000 children and teachers died.
Unfortunately this is not the first such loss. In
October 2005, the earthquake in Kashmir was
yet another cruel reminder of how vulnerable the
region’s schools actually are. In Pakistan over 8,000
out of 9,000 schools were either destroyed or
damaged beyond repair by the earthquake. Over
17,000 school-age children died in the collapsed
schools, approximately 23% of the total deaths in
the earthquake, and over 20,000 more suffered
serious injury. Over 80% of schools in Pakistan are
unprotected from similar risks 60.

Box 4.12:
Risk
accumulation
in Pereira,
Colombia 61

The earthquakes of 1995 and 1999 caused significant
destruction and damage to housing built on former
landfills in the Egoya and other watersheds in
the city of Pereira, where there are high levels of
seismic hazard. While this area represents only 7%
of the urbanized area of Pereira, it concentrated
43% of the damages in the 1999 earthquake. This
manifest disaster risk, however, had been gradually
constructed over 65 years, through multiple decisions
by a wide range of stakeholders, none of whom
were aware of the risk accumulation process. Due
to high levels of contamination, the river Egoya had
been channelled into a culvert. Given the shortage
of landfills, the area had then been levelled with
garbage and rubble, permitting its urbanization. In

planning policies and instruments, and a lack
of awareness of local hazard patterns by arriving
migrants. Housing is also likely to be more
vulnerable. This reflects not only the fact that
households may be poorer than in large cities: the
adaptation of traditional rural building typologies
to the realities of urban economies often produces
new structural vulnerabilities, as households
have to buy materials and labour on the market
and have to adapt to a reduced plot size 58.
Additionally, as Box 4.11 shows, infrastructure
and services provided by and for the poor, in both
urban and rural areas, often do not meet even
minimum safety standards.
The environmental transformation of
surrounding rural areas through deforestation,
mineral extraction, and the construction of roads
and other infrastructure, often dramatically
increases the incidence of hazards, such as floods,
flash floods and landslides. The processes through
which disaster risk evolves in such contexts are
far from linear. Risk arises over time through
a concatenation of a large number of different
individual and collective decisions often involving
land speculation, settlement by the poor of
some areas and their eviction from others, the
mismanagement of environmental resources and
many others, in an overall context of weak local
governance. The case of Pereira in Colombia
(Box 4.12) illustrates these processes in all their
dimensions.

parallel, traditional lightweight construction in bamboo
and mud in the watershed was gradually replaced
by more vulnerable brick housing. Most of these
changes were justified at the time for other reasons:
the river was made into a culvert for environmental
health reasons; the city required land for urban
expansion; building in brick rather than bamboo was
a sign of modernity. By the time of the 1995 and
1999 earthquakes, the area’s residents had forgotten
this history and were unaware of the seismic risk or
even that the river Egoya and the landfill had existed.
Subsequently, the municipality of Periera carried out
a study of seismic microzoning, prohibiting rebuilding
in the most hazard prone areas, meaning that at least
legally the risk cannot be rebuilt.
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4.3 Ecosystem decline
People receive substantial benefits or services
from ecosystems, categorized as provisioning
services (such as food and fibre), cultural
services (such as a sense of place or tourism), and
regulating services (such as climate moderation
or flood reduction). Most ecosystems have
been intentionally or unintentionally modified
to increase the supply of certain categories of
services, and institutions have been developed
to govern access to, and use of, these services.
However, because ecosystems produce many
services simultaneously, an increase in the supply
of one service, such as food, can frequently
lead to declines in other services, such as flood
protection.
The Millennium Assessment found that
the supply of approximately 60% (15 of 24) of
the ecosystem services evaluated were in decline
(Table 4.3), while consumption of over 80% of
the services was found to be increasing. In other
words, the flow of most ecosystem services is
increasing at the same time as the total stock
is decreasing. In particular, the Millennium
Assessment identified that while people have
modified ecosystems to increase the supply
of food and fibre, these modifications have

Table 4.3:
Use and supply
of ecosystem
services 62

Provisioning ES

Source: Millenium
Assessment, 2005

unintentionally led to the decline of regulating
ecosystem services, including those responsible
for reducing people’s exposure to hazards, such as
fires and floods. An increase in landslide hazard
on deforested slopes and of storm surges in areas
where mangroves have been destroyed, are other
examples of how an increase in provisioning
ecosystem services may decrease regulating
ecosystem services. While such changes in
the distribution of ecosystem services often
benefit specific economic interests, the costs
are frequently borne by poor urban and rural
households.
Changes in the supply of ecosystem services
may also increase livelihood vulnerability,
particularly when livelihoods depend on common
pool resources. As Box 4.13 highlights, the
destruction of mangroves not only reduces
protection against coastal erosion and storm
surges but negatively affects artisanal coastal
fisheries and the communities that depend on
them.
The Fourth Global Environment Outlook 63
highlighted the declining capacity of many
ecosystems to provide regulating services,
including the regulation of flood, drought,

Regulating ES

Cultural ES

Crops

+

Air quality control

+

Spiritual and religious values

+

Livestock

+

Global climate regulation

+

Aesthetic Values

+

Capture fisheries

–

Local climate regulation

+

Recreation and ecotourism

+

Aquaculture

+

Water flow regulation

+

Wild foods

–

Erosion control

+

Timber

+

Water quality regulation

+

Cotton

+/–

Disease control

+

Wood fuel

+/–

Pest control

+

Genetic resources

+

Pollination

+

Biochemicals

+

Natural hazard regulation

+

Freshwater

+

ES = ecosystem service. Numeric sign shows change in use. Colour shows change in supply: green= increasing supply, red =
decreasing supply, yellow = supply more or less stable
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Box 4.13:
Mangroves
in Myebon,
Myanmar

Myebon is located in the coastal state of Arakan,
where many of Myanmar’s mangrove forests are
found. Several large areas of mangrove were
cleared for agriculture and other uses (e.g. paddy
fields and salt pans) between 1979 and 2000.
The large areas of grey and tan that appear in the
previously deep green areas in Figure 4.3 show
where the mangroves have been cleared. Mangrove
ecosystems occur at the transition between marine
and terrestrial ecosystems and provide important
services to both. They provide nursery and breeding
areas for many marine species and are essential

for maintaining healthy fisheries. They are also a
prime habitat for migratory birds, amphibians and
many terrestrial species. In terms of their regulating
services, mangroves play a vital role in protecting
coastlines from storm surges, flooding and erosion.
Mangroves are under pressure throughout
much of coastal South Asia where they are being
cleared for agriculture, aquaculture and urbanization.
Protection of mangroves, as part of overall coastal
zone management, will become increasingly
important.

Figure 4.3:
Destruction
of mangroves
and coastal
vegetation in
Myebon (Arakan,
Myanmar),
comparison
between 1979
and 2000
Source: United
Nations Environment
Programme (UNEP),
2005

landslide and other weather-related hazards,
as well as to support the livelihoods of poor
households through provisioning services. Key
examples of ecosystem decline include the
decrease in supply of tropical forest ecosystem
services, land degradation in the form of
soil erosion, nutrient depletion, salinity, the
disruption of biological cycles, and increasing
water scarcity.
Between 1995 and 2005, the global
forest area shrank at an annual rate of 0.2%.
However, this global figure hides critical regional
differences. It is estimated that over the last
15 years approximately 50,000 km2 of primary

forest were lost per year, while the area of planted
or semi-natural forest has increased by 30,000
km2 64. The loss of primary forest was greatest in
Latin America and the Caribbean, Asia and the
Pacific, and Africa. Given that forests play a key
role in the protection and regulation of soil as
well as water catchments, their decline in many
countries in these regions may be contributing to
the intensification of flooding and drought cycles,
as well as landslides due to the deforestation of
steep slopes.
In addition, forests play a key role in
sustaining rural livelihoods. A recent synthesis
of data from 17 countries found that 22% of
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Figure 4.4:
Deforestation
in Iguazú
(Argentina, Brazil
and Paraguay),
comparison
between 1973
and 2003
Source: UNEP, 2005

rural household income in forested regions
comes from harvesting wild food, firewood,
fodder and medicinal plants, generating a much
higher proportion of income for poor rather than
wealthy households.
Poor rural households in developing
countries also suffer disproportionately from
land degradation. The direct effects include losses
of soil organic content, nutrients, and water
storage and regulation, which in turn lead to a
loss of productive capacity and wildlife habitat,
as well as increases in salinity. The Fourth
Global Environment Outlook report 66 indicates
a considerable increase in land degradation
between 1981 and 2003, characterized by an

Box 4.14:
Rural livelihoods
and ecosystem
services65
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In the Makanya catchment in Tanzania, people’s
livelihoods are marked by a lack of infrastructure,
public services and market access, and are
subject to a semi-arid climate with frequent
drought episodes. During the 2005–2006
drought, 85% of households earned 42% of
their income from local provisioning ecosystem
services, in the form of fibre, wood products, wild
fruits and fodder. This income was as important
as the proportion provided by non-agricultural
sources, such as remittances and short-term
wage labour.

absolute decline in net primary productivity or
biomass production across 12% of the global
land area, with an absolute decrease in rain-water
efficiency affecting 29% of the global land area.
Approximately 15% of the global
population of 1 billion people live in the affected
areas. The impact of land degradation on rural
livelihoods is greater in those areas where
livelihoods are already characterized by poverty
and vulnerability, such as in sub-Saharan Africa.
In the low input–low output agricultural systems
common to poor rural areas in such regions,
nutrient inputs to the soil are almost always less
than the outputs, due to reduced fallow periods
and insufficient use of inorganic fertilizer, which
may be only 5% of the levels applied in developed
countries. Land degradation is, therefore, both
a cause and an effect of rural poverty and
vulnerability. In sub-Saharan Africa, for example,
it is estimated that land degradation is responsible
for an annual loss of 3% of agriculture’s
contribution to the region’s GDP.
Water management also affects the
provision of ecosystem services in ways that
modify levels of disaster risk. For example, the
increasing demand on rivers for irrigation, as well
as extraction of water for industrial and domestic
use, reduces the sedimentation that reaches the
coast. This can affect downstream agricultural
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yields and fish productivity, damage the health
of coastal wetlands, and increase coastal flood
hazard levels. Excessive groundwater extraction
is leading to a potentially irreversible degradation

Box 4.15:
The Mississippi
wetlands67

The drainage of approximately 4,800 km2 of
wetlands in the Mississippi Delta in the United
States of America was one of the underlying factors
behind the scale of the flooding associated with
Hurricane Katrina. Many areas formerly above sea
level were below sea level at the time of Katrina,
due to wetland drainage, while the capacity of
the wetlands to dissipate storm surge and absorb
flood waters had diminished. The forested riparian

of aquifers, again with compound effects on rural
livelihoods. Coastal and inland wetlands have
a critical influence on both livelihoods and the
regulation of flood and drought (see Box 4.15).

wetlands adjacent to the Mississippi River during
pre-settlement times had the capacity to store
about 60 days of river discharge. Today, the
few remaining wetlands have a reduced storage
capacity of less than 12 days discharge, implying
an 80% reduction of flood storage capacity. This
loss of wetlands also contributed substantially to the
severity and damage experienced in the 1993 flood
in the Mississippi Basin.

4.4 Global climate change
Global climate change represents environmental
inequity in a most pervasive form, since it is
driven by historical levels of emissions that have
brought enormous benefits to affluent individuals
and societies, yet most of the resulting burdens
fall on poorer individuals and societies. A large
number of global reports already published or in
preparation have described in detail the current
and projected changes in climatic factors and the
likely impacts 68.
As highlighted by the empirical evidence
presented in Chapters 2 and 3, disaster risk
associated with weather-related hazards is
disproportionately concentrated in developing
countries and within these countries in poorer
sectors of the population. Climate change will
act on this uneven and asymmetric distribution
of risk and therefore further magnify the
disproportionate social and economic impacts of
disaster loss on the rural and urban poor.
The Fourth Assessment Report of the
IPCC states that the Earth’s climate system
has been undergoing warming over the last 50
years. Mean temperatures are likely to increase,
mean precipitation will fluctuate, and mean sea
level will rise. By the decade 2090–2099, global
average surface temperature is predicted to be

1.1–6.4°C higher than the 1990–1998 average.
Sea levels are predicted to rise 18–59 cm by the
same decade 69. The IPCC indicates that any
increase in mean global surface temperature
of more than 2°C above pre-industrial levels,
or 1.5°C above 1990 levels, would lead to a
dangerous degree of climate change. The IPCC
has developed a set of six scenarios identifying
plausible emissions pathways for the rest of
this century. None of the IPCC scenarios
points to a future below the 2°C threshold. The
possibility is real that a change of 3°C or more
will occur, leading to ecosystem collapse, drastic
sea level rise, severe water insecurity and other
catastrophic outcomes on a global scale.
Changes in climate can decrease the
resilience of households and communities, while
at the same time increasing hazard. Some of the
projected impacts of climate change in Africa,
Asia and Latin America are shown in Table 4.4.
In general the IPCC has predicted
decreasing agricultural yields in warmer
environments due to heat stress, aggravated
by increased insect outbreaks and wildfires;
increased soil erosion and land degradation due
to extreme precipitation events; greater livestock
deaths caused by an increase in the area affected
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Table 4.4:
Projected
impacts of
climate change
in Africa, Asia
and Latin
America 70

Africa

By 2020, between 75 and 250 million of people are projected to be exposed to increased water stress due to
climate change. Yields from rain-fed agriculture could be reduced by up to 50% in some countries. Agricultural
production, including access to food, in many African countries is projected to be severely compromised. This would
further adversely affect food security and exacerbate malnutrition.

Asia

By the 2050s, freshwater availability in Central, South, East and South-East Asia, particularly in large river basins,
is projected to decrease. Coastal areas, especially heavily populated mega-delta regions in South, East and SouthEast Asia, will be at greatest risk due to increased flooding from the sea and, in some mega-deltas, flooding from
the rivers.

Latin America

By 2050, increases in temperature and associated decreases in soil water are projected to lead to gradual
replacement of tropical forest by savannah in eastern Amazonia. Semi-arid vegetation will tend to be replaced by
arid-land vegetation.
Productivity of some important crops is projected to decrease and livestock productivity to decline, with
adverse consequences for food security. In temperate zones, soybean yields are projected to increase.
Changes in precipitation patterns and the disappearance of glaciers are projected to significantly affect water
availability for human consumption, agriculture and energy generation.

by drought; and increased stresses in water
availability and quality.
The implications are severe. The 2007
Human Development Report 71 estimated that,
at the global level, aggregate agricultural output
potential will be relatively unaffected by climate
change; however this masks significant regional
variations. By the 2080s, agricultural potential
could increase by 8% in developed countries,
primarily as a result of longer growing seasons.
In contrast, in developing countries it would
fall by 9% with sub-Saharan Africa projected to
experience the greatest fall.
Yields from rain-fed agriculture in Southern
Africa could be reduced by up to 50% between
2000 and 2020 according to the IPCC. The size
of arid and semi-arid areas is projected by the
Hadley Centre to increase by 60–90 million
hectares. In Malawi for example, the production
potential for maize is expected to fall by over
10% due to reduced water availability. Maize
is the source of 75% of calorie consumption, so
this will aggravate the country’s already extreme
vulnerability to existing hazard levels. In a
normal year, two-thirds of households in Malawi
are unable to produce enough maize to cover
household needs, and declining soil fertility has
reduced maize productivity from 2 tonnes per
hectare to 0.8 tonnes over the last 20 years.
As described in Section 4.1, the livelihoods
of the rural poor often rely heavily on climate
sensitive sectors. Climate change will therefore
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translate into decreased resilience, particularly
in areas such as sub-Saharan Africa. Apart from
reduced agricultural productivity, resilience
will also be affected by direct health impacts
from water-borne diseases and malnutrition and
indirect impacts for parents who must tend to
sick children and the elderly.
Rising sea levels also pose a challenge by
increasing hazards in low-lying coastal areas. As
was discussed in Chapter 2, the population living
in coastal areas has grown faster than the overall
increase in global population. GDP growth has
also been faster in coastal regions. Currently 10%
of the world’s total population (over 600 million
people) and 13% of its urban population (over
360 million people) live on the 2% of the world’s
land area that is less than 10 metres above sea
level, known as the Low Elevation Coastal Zone
(LECZ) 72. In Asia, 18% of the urban population
lives in the LECZ; in small island states this is
16%; in Africa, 12%; and in Latin America, 7%.
There are evident risks associated with
increased flooding and storm surges exacerbated
by sea level rise in cities such as Dhaka, Mumbai
and Shanghai, large sections of which are only
1–5 metres above sea level. Box 4.16 illustrates
the kind of impacts that can be expected in a
number of cities in Africa. Apart from those
mentioned, others such as Abidjan, Banjul, Port
Harcourt and Mombassa are at high risk 73.
The impacts of climate change in rural
and urban areas are intimately linked. As the
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Box 4.16:
Impacts of sea
level rise in
urban areas
in Africa

Alexandria, Egypt: An assessment of the
vulnerability of the most important economic and
historic centres along the Mediterranean coast
(the cities of Alexandria, Rosetta and Port-Said)
suggests that, for a sea level rise of 50 cm, over
2 million people will have to abandon their homes;
214,000 jobs would be lost, and the cost in land
and property value and tourism income lost would
be over US$ 35 billion. Alexandria alone has more
than 3 million inhabitants. However, it is not really
possible to put a monetary value on the loss of the
world-famous historic, cultural and archaeological
sites 74.
Lagos, Nigeria: With a total population of
around 10 million inhabitants 75, Lagos has very
inadequate provision for basic infrastructure
to cope with flooding. ‘Normal’ rainfall brings
flooding to many areas of the city, largely as a
result of the inadequate provision of sewers,
drains and wastewater management. Any
increase in the intensity of storms and storm
surges is likely to increase such problems; much
of the land in and around Lagos is less than
2 metres above sea level. In many areas, roads
have been built without complementary gutters
for rainwater. Where a drainage system exists, it
is often not properly constructed and maintained.
The lack of solid waste collection compounds
the problem as waste blocks gutters and drains.
In addition, many buildings have been erected
in ways that block storm-water routes. Little
attention is given to clearing the drains in advance
of periods of the year when rain is expected. Many
low-income settlements are built in areas at high
risk of flooding (many on stilts), largely because
safer sites are too expensive 76.
Cotonou, Benin: Cotonou is Benin’s largest
urban centre, its main port and a key part of
the national economy; it has around 700,000
inhabitants. The continued advance of the
sea, coastal erosion and the rise in sea level,
exacerbated by human activity on the coast,
have medium- and long-term consequences that
are already threatening vulnerable communities
and disrupting the least-protected sensitive
ecosystems. Some roads, beaches and buildings
have already been destroyed by the coastline’s
regression in the last ten years 77. In addition,
provision for drainage is inadequate; the city has
no sewer system and only a small proportion of
solid wastes are collected; in addition, most of the
population lives in informal settlements 78.

sustainability of rural livelihoods declines and
disaster risk increases, it is possible that increased
rural to urban migration may occur. In countries
such as India, where the urban population is
projected to grow by approximately 500 million
over the next 50 years anyway, increased drought
and flooding in the very densely populated IndoGangetic and Brahmaputra basins and in the
coastal plains, may precipitate waves of migration
that Indian cities are not well placed to absorb.
Already major metropolitan areas such as Delhi,
Mumbai-Pune and Kolkata are suffering from
water stress, breakdown of environmental services
and other risks, which can only increase under
the influence of climate change 79.
Existing patterns of extensive risks, for
example flooding and landslides, affecting
urban informal settlements may intensify due to
more severe and frequent extreme precipitation
events and increases in the population and assets
exposed, as a result of migration from rural
areas. New patterns of risk may also emerge as a
result of changes in the geographic distribution
of weather-related hazards. In addition, climate
change will lead to decreasing resilience, which
is likely to disproportionately affect poorer
countries and communities. Climate change is
therefore also a driver of increasing poverty.
However, it is not inevitable that climate
change leads to increasing disaster risk. As
Chapter 3 illustrated, the rapid increase in the
number of extensive floods reported in urban
areas in Latin American countries is driven by
factors such as the growth of informal settlements
in low-lying areas and a chronic underinvestment
in the construction and maintenance of drainage
infrastructure by both city and national
governments. These factors in turn reflect
deficiencies in urban and local governance.
Increases in the number or severity of extreme
precipitation events, due to climate change, will
lead to more urban poor households being more
affected by more floods. But the changing climate
is not responsible for the growth of informal
settlements in flood prone areas nor for the lack
of investment in urban infrastructure such as
drainage. This finding has been reiterated in
recent research on the impact of ENSO in the
Americas 80.
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In rural areas more frequent and extreme
droughts as well as changes in mean temperatures
and precipitation levels will cause further stress
to already vulnerable livelihoods. The risk levels
faced by rural households will increase as both
the number and intensity of hazard events and
livelihood vulnerability increase. But again,
the changing climate cannot be blamed for risk
factors such as chronic rural poverty, lack of
market access, HIV/AIDS and the absence of
social safety nets. If these factors were addressed,
climate change would not necessarily lead to
worsening risk for the rural poor.
It is important therefore to differentiate
between climate change per se and the disaster
risks associated with climate change. To reduce
the latter, it is necessary to address the underlying
drivers that configure risk in the first place. If
these drivers are not addressed disaster risk will
continue to increase even if climate change is
successfully mitigated. Conversely if the drivers
can be addressed not only will disaster risk be
reduced but also the impacts of climate change.
Addressing the underlying risk drivers, therefore,
is key not only to disaster risk reduction but also
to climate change adaptation. This conclusion has
very important policy implications that will be
examined in Chapters 5, 6 and 7.
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Introduction
In 2005, 168 countries adopted the Hyogo Framework for Action (HFA), a comprehensive set of three
strategic goals and five priorities for action. The expected outcome of the HFA is the “substantial reduction
of disaster losses, in lives and in the social, economic and environmental assets of communities and
countries” 1. The strategic goals and priorities for action are shown in Box 5.1, which also sets out the
22 core indicators and five levels of progress against which countries have assessed their implementation
of the HFA during the first biennial progress review process (2007–2009).
This chapter reviews countries’ progress towards the achievement of the strategic goals and priorities
for action. The analysis is based on interim national HFA progress reports completed by 62 national
authorities for the period June 2007 to May 2009 (referred to as 2007–2009). The methodology and tools
adopted for facilitating the global 2007–2009 HFA progress review are summarized in Appendix 3, which
includes a description of progress and challenges against each of the core indicators and benchmarks
applied. The Appendix also contains a list of countries that have completed interim national HFA progress
reports as of February 2009.
The chapter also examines the extent to which disaster risk reduction is being addressed in strategies
for poverty reduction and adaptation to climate change.

Summary of findings
1. Areas of HFA progress reported
Significant progress has been made in strengthening capacities, institutional systems and legislation
to address deficiencies in disaster preparedness and response. Good progress is also being made in
the identification, assessment and monitoring of disaster risks and in the enhancement of early warning
systems. However, little progress is being made in the use of knowledge, innovation and education and in
particular in the mainstreaming of disaster risk reduction into economic, social, urban, rural, environmental
and infrastructure planning.

2. Progress by income and regional classification
High-income countries have achieved greater progress across all HFA Priorities for Action than middleand low-income countries. However, while disaster risk reduction considerations are well integrated into
different sectors, many countries lack a holistic policy and strategic framework for addressing disaster
risk. Some least developed countries report major gaps in institutional, technical, human and financial
capacities, which limit their ability to address the HFA. While many low- and middle-income countries
have made good progress in developing national policies, legislation and institutional systems, they are
challenged by the issue of mainstreaming disaster risk reduction into sectoral and local development.

3. Challenges reported
Specific challenges were highlighted by the review, including an ad hoc and dispersed approach to hazard
monitoring and risk identification that does not facilitate comprehensive multi-hazard risk assessments;
difficulties faced by national disaster risk reduction organizations in engaging development sectors;
and a lack of accountability and enforcement in implementation. At the same time, however, the review
highlights innovations in disaster risk reduction governance, showing that some of these challenges can
be addressed.

4. Climate change and disaster risk reduction
Adaptation to climate change faces many of the same challenges as disaster risk reduction. In addition,
implementation is still incipient and its policy and planning frameworks are rarely integrated with those for
disaster risk reduction.

5. Poverty reduction and underlying risk drivers
Many poverty reduction strategies have potential to address the underlying risk drivers and do recognize
disaster impacts as a contributing factor to poverty. However, the disaster risk reduction components
in such strategies are often limited to preparedness and response aspects. In many countries, poverty
reduction and disaster risk reduction are not strongly integrated in terms of policy and planning.
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This first biennial HFA review has some limitations that must be made explicit at the outset. The
national reports provide a reasonable sample of all regions and income classifications, but many
countries remain unrepresented. While in some countries consultation exercises were held as part of
the review process, the progress reports are self-assessments by the national authorities and in most
countries prepared by the designated HFA focal point or organization responsible for disaster risk
management. Reports do not always fully reflect the perspectives of other stakeholders, such as the
private sector or civil society, or all sectors of government. Similarly, while some international organizations
have contributed thematic reviews of progress for different areas, this iteration of the biennial review
did not include modules for regional and international progress reporting. Nevertheless, as the first
comprehensive global exercise in reporting progress on the Hyogo Framework’s implementation, this
review does provide a unique insight into the current level of commitment to and achievement of the HFA’s
strategic goals.

Box 5.1:
The Hyogo
Framework for
Action: Strategic
goals, priorities
for action,
core indicators
and levels of
progress
Source: (UNISDR,
2008a).

Three Strategic Goals
1. More effective integration of disaster risk consideration into sustainable development policies, planning
and programming at all levels, with a special emphasis on disaster prevention, mitigation, preparedness
and vulnerability reduction.
2. Development and strengthening of institutions, mechanisms and capacities at all levels, in particular at
the community level, that can systematically contribute to building resilience to hazards.
3. Systematic incorporation of risk reduction approaches into the design and implementation of emergency
preparedness, response and recovery programmes in the reconstruction of affected communities.
Five Priorities for Action and 22 Core Indicators

HFA Priority for Action 1: Ensure that disaster risk reduction is a national and local priority with a strong
institutional basis for implementation.
Core Indicator 1: National policy and legal framework for disaster risk reduction exists with decentralized
responsibilities and capacities at all levels.
Core Indicator 2: Dedicated and adequate resources are available to implement disaster risk reduction plans
and activities at all administrative levels.
Core Indicator 3: Community participation and decentralization are ensured through the delegation of
authority and resources to local levels.
Core Indicator 4: A national multisectoral platform for disaster risk reduction is functioning.

HFA Priority for Action 2: Identify, assess and monitor disaster risks and enhance early warning.
Core Indicator 1: National and local risk assessments based on hazard data and vulnerability information are
available and include risk assessments for key sectors.
Core Indicator 2: Systems are in place to monitor, archive and disseminate data on key hazards and
vulnerabilities.
Core Indicator 3: Early warning systems are in place for all major hazards, with outreach to communities.
Core Indicator 4: National and local risk assessments take account of regional/transboundary risks, with a
view to regional cooperation on risk reduction.

HFA Priority for Action 3: Use knowledge, innovation and education to build a culture of safety and resilience at all levels.
Core Indicator 1: Relevant information on disasters is available and accessible at all levels, to all stakeholders
(through networks, development of information sharing systems, etc).
Core Indicator 2: School curricula, education material and relevant training include disaster risk reduction and
recovery concepts and practices.
Core Indicator 3: Research methods and tools for multi-risk assessments and cost–benefit analysis are
developed and strengthened.
Core Indicator 4: Countrywide public awareness strategy exists to stimulate a culture of disaster resilience,
with outreach to urban and rural communities.

HFA Priority for Action 4: Reduce the underlying risk factors.
Core Indicator 1: Disaster risk reduction is an integral objective of environment related policies and plans,
including for land use, natural resource management and adaptation to climate change.
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Core Indicator 2: Social development policies and plans are being implemented to reduce the vulnerability of
populations most at risk.
Core Indicator 3: Economic and productive sectoral policies and plans have been implemented to reduce the
vulnerability of economic activities.
Core Indicator 4: Planning and management of human settlements incorporate disaster risk reduction
elements, including enforcement of building codes.
Core Indicator 5: Disaster risk reduction measures are integrated into post-disaster recovery and
rehabilitation processes.
Core Indicator 6: Procedures are in place to assess the disaster risk impacts of major development projects,
especially infrastructure.

HFA Priority for Action 5: Strengthen disaster preparedness for effective response at all levels.
Core Indicator 1: Strong policy, technical and institutional capacities and mechanisms for disaster risk
management, with a disaster risk reduction perspective are in place.
Core Indicator 2: Disaster preparedness plans and contingency plans are in place at all administrative levels,
and regular training drills and rehearsals are held to test and develop disaster response programmes.
Core Indicator 3: Financial reserves and contingency mechanisms are in place to support effective response
and recovery when required.
Core Indicator 4: Procedures are in place to exchange relevant information during hazard events and
disasters, and to undertake post-event reviews.

Levels of Progress:
Level 1: Minor progress with few signs of forward action in plans or policy.
Level 2: Some progress, but without systematic policy and/or institutional commitment.
Level 3: Institutional commitment attained, but achievements are neither comprehensive nor substantial.
Level 4: Substantial achievement attained but with recognized limitations in capacities and resources.
Level 5: Comprehensive achievement with sustained commitment and capacities at all levels.

5.1 A global overview
Overall findings from the 2007–2009 HFA
review broadly confirm the global trends
identified in the Disaster Risk Reduction: Global
Review 2007 2. Commitment to addressing
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disaster risk and achieving the strategic goals
of the Hyogo Framework continues to gain
momentum. By February 2009, 99 countries
were in the process of preparing national reports
using the online HFA Monitor tool, of which
62 provided completed interim progress reports
as of 28 February 2009.
Proportionally, the Americas and Africa
were the regions where most countries initiated
reporting in 2008. In the Americas, 50% of
countries participated; 49% of countries from
Africa; 40% from Asia; 34% from Europe, and
29% from the Pacific. Absolute numbers of
participants by region are shown in Figure 5.1.
As Figure 5.2 indicates, more countries
participated from the medium (64%) and low
(54%) human development categories than high
(40%). The participation of countries with low
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human development, particularly from Africa, is
noteworthy and indicates growing commitment
in the region to reducing disaster risk.
According to interim results provided online
(and illustrated in Figure 5.3), progress has been
significant under HFA Priority for Action 1 –
ensuring that disaster risk reduction is a national
and local priority with a strong institutional
basis for implementation – particularly in the
development of policy and legislation, and in
strengthening multi-sector institutional systems
and platforms for disaster risk reduction.
Significant progress has also been reported
on HFA Priority for Action 5 – strengthening
disaster preparedness for effective response at
all levels – particularly in the development of
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technical and institutional capacities for disaster
preparedness, putting disaster preparedness
and contingency plans in place, and facilitating
information exchange before and during
disasters. In other words, there is an overall
improvement of capacities, policy, legislation,
plans and mechanisms for the reduction of
mortality risk, in particular for weather-related
hazards. This is consistent with the findings
of Section 2.5 that mortality risk is increasing
at a slower rate than economic loss risk, and is
actually decreasing in relation to the size of the
exposed population.
Consistent progress has been reported
across HFA Priority for Action 2 – identifying,
assessing and monitoring disaster risks and
enhancing early warning – although all countries
acknowledge the need for more focused efforts
on this front. Countries are still challenged to
compile comprehensive risk assessments in a way
that can inform disaster risk reduction, link early
warning with disaster preparedness and response
planning, and use national information to inform
local action.
Average global progress is weak across
most areas of HFA Priority for Action 3 –
using knowledge, innovation and education
to build a culture of safety and resilience at all
levels – particularly in the development and
application of research methods and tools for
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multi-risk assessments, inclusion of disaster risk
reduction and recovery concepts and practices
in school curricula and education material,
and the development of a countrywide public
awareness strategy to stimulate a culture of
disaster resilience. It is important to interpret this
trend as a marker of the extent of progress being
made relative to efforts in the respective areas
of education, development of tools and research
methods, and public awareness. In other words,
a lot is being done with regard to each of these
indicators, but countries report the need to do
more and better.
Critically, average global progress is also
weak on HFA Priority for Action 4 – reducing
the underlying risk factors – which refers
to the integration of disaster risk reduction
into social, economic, environmental and
urban development, and into the planning of
infrastructure projects. This is consistent with
the trends reported in Section 2.5 that in many
low- and middle income countries, economic loss
risk is increasing faster than mortality risk, and
in Section 3.3 that there has been a rapid increase
in housing damage. As described in Chapter 4,
these increases are often a consequence of badly
planned and weakly regulated development.
It would appear that countries have difficulty
addressing underlying risk drivers such as poor
urban and local governance, vulnerable rural
livelihoods and ecosystem decline in a way that
leads to a reduction in the risk of damages and
economic loss. At the same time, the governance
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arrangements for disaster risk reduction in many
countries do not facilitate the integration of risk
considerations into development. In general, the
institutional and legislative arrangements for
disaster risk reduction are weakly connected to
development sectors.
Globally, therefore, the results indicate that
national efforts remain focused on strengthening
policy, legislation, institutional frameworks and
capacities for disaster preparedness, response, risk
assessments, and early warning (HFA Priorities
1, 2 and 5). In contrast, much more effort needs
to be made in using knowledge, education and
innovative outreach programmes to stimulate a
culture of disaster resilience, and to address the
underlying drivers that configure disaster risk in
social, economic and infrastructure development
across rural and urban contexts (HFA Priorities 3
and 4).
The regional distribution of reported results
(Figure 5.4) indicates that Europe, which is
mostly represented by high-income and some
upper–middle-income countries, reports higher
progress than all other regions and across all
priorities. Africa, with a majority of low-income
countries, has made similar progress to other
developing regions, except in Priorities for Action
2 and 3. The Pacific, weighted by the presence of
high income countries like Australia and New
Zealand, has made more progress in Priorities
for Actions 1, 3 and 4 than all other regions
except Europe. The Americas have made more
progress than Asia, except in Priorities for Actions
2 and 4.
When the distribution of results is
examined by income class (Figure 5.5), highincome countries, including most European
countries, the United States of America, Canada,
Australia, New Zealand, Bahrain and the
Cayman Islands perform well across all Priorities
for Action, whereas low-income countries,
mainly in Africa, underperform in Priorities
for Action 1, 2, 3 and 5. This result is coherent
with the findings of Chapter 2 that, as countries
develop, the governance capacities to reduce
disaster risk generally improve. Middle-income
countries outperform low-income countries in
all Priorities for Action except Priority 4, though
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the differences between middle and low-income
countries are far less significant than between
high-income and the other two categories. This
reinforces the finding that fast growing low- and
low-middle income countries have not been able
to improve their risk-reducing capacities in a
way that compensates for the rapid increase in
exposure. As highlighted above, capacities to
reduce mortality risk have been strengthened
more effectively than capacities to reduce damage
and economic loss.

5.2 Trends in progress: Implementation of the Hyogo
Framework for Action
The sections below discuss the trends in progress
and challenges reported in relation to the
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Indicator 4

22 indicators for the five Hyogo Framework
Priorities for Action. While the analysis is
illustrated by examples drawn from interim
national reports, a more detailed description is
provided in Appendix 3. Interim national reports
are available in the accompanying CD and
online 3. Detailed regional reports cataloguing
country-level progress prepared for the ISDR
Global Platform for Disaster Risk Reduction4 are
also available online 5.
5.2.1 Hyogo Framework Priority for
Action 1: Ensure that disaster risk
reduction is a national and local priority
with a strong institutional basis for
implementation
Countries that develop policy, legislative and
institutional frameworks for disaster risk
reduction and are able to develop and track
progress through specific and measurable
indicators have greater capacity to manage
risks and to achieve widespread consensus for,
engagement in and compliance with disaster risk
reduction measures across all sectors of society.
Figure 5.6 shows the average progress
towards the four indicators for this priority for
high-, medium- and low-income countries, and
the average progress by region. Table 5.1 details
the challenges and progress reported.
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Table 5.1:
Challenges
and progress
reported for
HFA Priority for
Action 1: Ensure
that disaster
risk reduction is
a national and
local priority
with a strong
institutional
basis for
implementation

Indicators

Challenges reported

Progress reported: trends and examples

Indicator 1

1. Lack of an overarching national policy and legal
framework on disaster risk reduction, which does not
facilitate a holistic approach, particularly in high-income
countries.

1. Cayman Islands is formulating a new Strategic
Framework for Disaster Risk Management, backed by a
new structure, the Hazard Management Cayman Islands.

National policy
and legal
2. Bahrain has instituted a National Committee on Disaster
framework for
2.
Political
inertia
in
approving
legislation
and
in
developing
Management but also recognizes the need for a national
disaster risk
the
necessary
technical
and
legal
instrumentation
and
policy.
reduction exists
administrative
arrangements
for
its
implementation.
with decentralized
3. Ecuador has included disaster risk management in
responsibilities
3. Lack of adequate financial, human and technical
its new constitution and, like Colombia, in its national
and capacities at
capacities to address disaster risk reduction is reported
development plan.
all levels.
as the major reason for underachievement in this area,
4. Decentralized systems of governance for disaster risk
particularly in low-income countries.
reduction in countries across Asia (the Philippines, Sri
4. No explicit link between national policies on disaster
Lanka, and Iran, among others) provide opportunities
risk reduction and sector policies (such as for land
for participation at the local governance and community
use, building, social and economic development and
levels.
environment) and which leads to confusion regarding
mandates and responsibilities for implementation, gaps
and overlaps.
Indicator 2
Dedicated
and adequate
resources are
available to
implement
disaster risk
reduction plans
and activities at
all administrative
levels.

Indicator 3
Community
participation and
decentralization
are ensured
through the
delegation of
authority and
resources to
local levels.

1. No systematic policy or institutional commitment has
1. In Vanuatu the National Action Plan clearly tasks the
been made to providing dedicated or adequate resources
Ministry of Finance and Economic Management with
for disaster risk reduction.
allocating ministerial budgets for disaster risk reduction
to different ministries and departments.
2. Competing national priorities, the absence of legislation
that makes financial allocations legally binding, and lack
of political will if the short-term benefits of disaster risk
reduction are not visible.

2. Only a few countries, such as Colombia and Iran, report
the inclusion of disaster risk reduction in their national
budgets.

3. Disaster risk reduction still heavily depends on resources
from bilateral and multilateral cooperation. As a result,
it is often implemented using short-term, stand-alone
project or programme modalities, which generally do not
facilitate its institutionalization or sustainability.
1. Countries from Asia, Africa and Latin America report a
1. In Europe and many high-income countries,
substantial number of community-based risk reduction
municipalities and local governments often have
initiatives. However, coverage and quality is often
mandatory responsibilities for disaster risk reduction, as
uneven and projects are yet to be linked into a wider risk
well as the necessary capacities and resources.
reduction system integrating the local, provincial and
2. Large, relatively wealthy urban municipalities such as
national levels.
Bogotá, Medellín (Colombia) and La Paz (Bolivia), have
2. Reporting indicates a growing dedication of efforts and
well-functioning city disaster risk reduction systems and
resources towards strengthening capacities at both the
are now as effective and in some cases better resourced
local government and community levels.
than those at the national level.
3. Existence of national decentralization processes has
been identified as a key success factor in strengthening
and sustaining disaster risk reduction capacities at the
local and community levels.
4. Active coordination of NGOs interested in work at the
community level remains a challenge for national and
local governments, particularly in those countries with
limited resources to strengthen community capacities.

3. In Asia, Bangladesh, Indonesia, Lao People’s Democratic
Republic, Nepal and the Philippines highlight budgets for
risk reduction, but since these may often be centralized
and/or prioritized for response and preparedness-related
expenditures this can be an obstacle to strengthening
local capacities for disaster risk reduction.

5. Local governments, particularly in rural and isolated
areas lack the human, technical, financial and
institutional capacities to address disaster risk.
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Indicators

Challenges reported

Indicator 4

1. Challenges exist in the creation of an integrated multi1. Countries such as Egypt 6 have created national
sector institutional system for disaster risk reduction that
committees, while in other countries such as Colombia,
could bring greater cohesion and synergy to ongoing
Costa Rica, Panama and the United States of America,
sector-based approaches.
national platform mechanisms have been adopted.

A national
multisectoral
platform for
disaster risk
reduction is
functioning.

Progress reported: trends and examples

2. Difficulties in gaining commitment to disaster risk
reduction from development sectors and local
governments, as well as other stakeholders such as the
private sector or civil society, due to a lack of political
authority and the necessary technical capacities.

2. Central African states have addressed disaster risk
management in a common strategy undertaken by
the Economic Community of Central African States
(ECCAS) 7, which adopted an environment and natural
resources policy with a sub-regional plan of action in
October 2007. The strategy aims to build the capacity of
national and sub-regional authorities; review and enforce
legal frameworks and disaster risk reduction strategies
within ECCAS and member states; and to formulate and
implement national strategies for disaster risk reduction.
This includes the establishment and reinforcement of
national platforms, inter-ministerial committees and an
intergovernmental committee for the ECCAS region.
3. The National Controller’s Office of Colombia carried out
an audit of disaster risk reduction implementation across
government, indicating a commitment by the state as a
whole to ensure implementation across sectors and local
governments.

5.2.2 Hyogo Framework Priority for
Action 2: Identify, assess and monitor
disaster risks and enhance early warning
The starting point for reducing disaster risk and
for promoting a culture of disaster resilience lies
in knowing the hazards and the physical, social,
economic and environmental vulnerabilities
to disasters that most societies face, and the
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ways in which hazards and vulnerabilities are
changing in the short- and long-term, followed
by action taken on the basis of that knowledge.
Figure 5.7 shows the average progress towards
the four indicators for this priority for high-,
medium- and low-income countries, and the
average progress by region. Table 5.2 details the
challenges and progress reported.
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Table 5.2:
Challenges
and progress
reported for
HFA Priority
for Action 2:
Identify, assess
and monitor
disaster risks
and enhance
early warning

Indicators

Challenges reported

Progress reported: trends and examples

Indicator 1

1. Most reports acknowledge that national and sector
emergency plans are not based on risk assessments.
Challenges include a generalized absence of subnational or local data, particularly for new or less
frequent hazards; weak or non-existent specialized
institutions; financial constraints and a dependency on
external partners that sometimes do not respond to
national priorities.

1. Australia and New Zealand report a comprehensive,
integrated, multi-hazard approach to risk assessment.
Other examples include the state Government of Gujarat
in India and the Cayman Islands.

2. While progress is being made in single hazard, sector
and territory specific assessments, there is far less
progress in achieving comprehensive national multi-risk

3. In Bangladesh progress has been made in the agriculture
sector, while hospitals, schools, water and sanitation
have been identified as urgent priorities.

National and local
risk assessments
based on
hazard data and
vulnerability
information are
available and
include risk
assessments for
key sectors.

assessments.
3. Experiences of institutionalization and application of such
assessments in development and territorial planning, or
for the design of building codes, is rarer still.
4. Responsibilities for both hazard monitoring and risk
assessment are split between multiple institutions
in most countries. Multi-risk assessment has no
institutional ‘home’.
5. Lack of standardized data sources and methodologies
is a challenge reported, for example, by Indonesia that
makes it difficult for results to be applied systematically
across sectors.

2. Switzerland aims to cover the entire country with hazard
maps and assessments by 2011, for both geological and
hydrological hazards, and have them applied in land-use
planning and building regulation by municipalities.

4. Progress in community-level risk assessment is also
reported, for example in the Philippines through
the Hazards Mapping and Assessment for Effective
Community-based Disaster Risk Management project 8.
5. The IADB (Inter-American Development Bank) 9 is
enabling the development of indicators for disaster risk
management for 12 countries in the Americas. The
Central American Probabilistic Risk Assessment 10 is
another ongoing initiative which is a comprehensive
disaster risk assessment for Central America.
6. In Africa, Burkina Faso, Cape Verde, Côte d’Ivoire,
Gambia, Ghana, Madagascar, Malawi, Mauritius,
Mozambique, Seychelles, South Africa and Tanzania, all
report undertaking disaster risk assessments for specific
sectors and hazards.

Indicator 2

1. Difficulties occur in coordination, sharing information and 1. Hazard monitoring is recognized as a key activity that
adopting common data standards and methodologies,
underpins both risk assessment and early warning.
Systems are in
when
hazard
monitoring
is
spread
across
many
2. Development of a seismic monitoring network in
place to monitor,
specialized institutions.
Tajikistan 11 is illustrative of the progress being made by
archive and
many countries in improving hazard monitoring.
disseminate data 2. Lack of resources to acquire and maintain equipment
and the general lack of human technical capacities is
on key hazards
3. The National Service of Territorial Studies, El Salvador 12
reported as a constraint.
and vulnerabilities.
has created a single institutional platform that brings
3. Governmental responsibilities for hazard monitoring
often rest with a wide range of scientific and technical
bodies responsible for meteorology, geology, seismology,
oceanography etc.
Indicator 3
Early warning
systems are
in place for all
major hazards,
with outreach to
communities.

1. There is a lack of technical capacities, equipment,
human and financial resources.
2. Difficulties occur in communicating early warning
information to poor and vulnerable communities.
Coordination is lacking between the institutions
responsible for disaster preparedness and those
responsible for hazard monitoring.
3. Strengthening of local capacities and the linking of
hazard monitoring to disaster preparedness systems is
reported as a common challenge.

together all the specialized scientific organizations under
one framework and integrates hazard information to feed
into risk assessments. Other countries are considering
similar initiatives.
1. Institutional commitment to developing end-to-end early
warning systems for major and frequent hazards has
been secured in all reporting countries in Asia.
2. Good progress has been reported in the use of both
technology and local capacity to develop effective early
warning systems for frequent hazards, such as cyclones
and floods, in Lao People’s Democratic Republic, Sri
Lanka and Bangladesh.
3. Italy reports that early warning has been improved
since the National Warning System has been in place.
Information is compiled by a Central Functional Centre
and Regional Functional Centres, and is circulated daily
among decision makers of the National Civil Protection
System.
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Indicators

Challenges reported

Indicator 4

1. Transboundary initiatives are mainly dependent on
1. Germany is an active member of several transboundary
international commissions for the protection of the Rhine,
member states’ contributions, which implies that the
Danube, Elbe and Odra Rivers, which all carry out flood
signing of cooperation agreements is not necessarily
risk assessments.
reflected in implementation, or incorporated into national
2. In September 2007 government representatives of
disaster risk reduction planning.
Albania, Bulgaria, Croatia, the Former Yugoslav Republic
2. There is an absence of common databases and
of Macedonia, Montenegro, Moldova, Romania, Slovenia
equipment to monitor and assess transboundary risks.
and Turkey took an important step forward in their
Countries report unwillingness to share sensitive
efforts to improve the region’s disaster preparedness,
information with neighbours on particular hazards.
prevention and response capability and coordination
by signing a Memorandum of Understanding on the
Institutional Framework of the Disaster Preparedness
and Prevention Initiative for South Eastern Europe 13.

National and local
risk assessments
take account
of regional/
transboundary
risks, with a
view to regional
cooperation on
risk reduction.

Progress reported: trends and examples

3. Armenia has signed an intergovernmental agreement
on seismic risk reduction with the Islamic Republic of
Iran and the Republic of Tajikistan; an international
Armenian–Russian project on seismic hazard prediction
in the Caucasus has been renewed between Armenia
and the Russian Federation.
4. Angola, Burkina Faso, Côte d’Ivoire, Ghana, Mauritius
and Togo report substantial progress in cooperation with
neighbouring countries to reduce transboundary risks,
including flooding in shared watersheds, tsunami early
warning systems, locust infestations and health-related
risks.
5. Collaboration on transboundary risk management
is often institutionalized through Regional Economic
Councils such as ECOWAS 14, the Southern African
Development Community (SADC) and the African
Union (AU), as well as through regional meteorological
services such as the Comité permanent inter-États de
lutte contre la sécheresse dans le Sahel. However, it is
recognized that a more prominent lead by the Regional
Economic Councils would serve to enhance and regulate
cooperation and information exchange amongst member
countries.
6. Progress has been possible in the Americas due to the
large number of sub-regional and regional initiatives
aimed at improved coordination, information sharing
and collaboration. These include CDERA, Association
of Caribbean States, CAPRADE, PREDECAN, and
the regional programme of the European Union –
Programma regionale di Programma regionale di
riduzione della vulnerabilità e del degrado ambientale.
7. Regional frameworks for disaster risk management
in Asia to address transboundary risks for hazards
across the Asian sub-regions are advancing through
cooperation agreements in the context of ASEAN and
SAARC.
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Box 5.2:
Status of
early warning
systems15

A global report on the status of early warning systems
has been prepared, based on an extensive survey of
national capacities for meteorological, hydrological
and climate-related forecasting and warning services
conducted by the WMO, and a survey carried out
by the ISDR Platform for the Promotion of Early
Warning and the United Nations University’s Institute
for Environment and Human Security, with input from
international agencies that support the development
of early warning systems.
The report presents a comprehensive analysis
of capacities of national stakeholders with a focus
on governance and organizational coordination;
capacities for forecasting, detection and monitoring
of hazards; international, regional and national
dissemination and communication capacities;
and capacities for linking warnings to emergency
preparedness and response mechanisms at national
to community levels. The report also examines
the level of international and regional cooperation
in support of strengthening national early warning
systems.
The report states that while there has been
some progress in strengthening early warning
systems, greater commitment to addressing the
development of these capacities is needed. Key
issues highlighted in the report include:
1. Existing national and local emergency prepared
ness and response plans need to be re-evaluated,
based on hazard and vulnerability mapping, and
must be supported by enforceable legislation.
These plans need to clearly indicate the line of
command, roles and responsibilities of different
agencies engaged in different components of
early warning systems. They must also be aligned
across community, provincial, and national levels,
ensuring that financial and operational resources
are routed to communities for improving
preparedness and response operations on the
ground.
2. There is a need for further strengthening of the
monitoring and forecasting infrastructure and
staff skills of technical agencies (for example,
national meteorological, hydrological, geological,
and ocean services) that are responsible for
monitoring and forecasting of hazards. This needs
to be further complemented by strengthened
cooperation, coordination and knowledge-sharing
among the technical agencies and with their
disaster risk management counterparts.
3. National technical agencies could benefit from
strengthened regional cooperation on access
to data and the latest tools and technologies
for monitoring and forecasting of hazards. Such
cooperation has been demonstrated by a number
of existing regional cooperation mechanisms

4.

5.

6.

7.

8.

9.

such as the Pacific and the Indian Ocean Tsunami
Warning System (coordinated by UNESCO
Intergovernmental Oceanographic Commission)
and the WMO Global Tropical Cyclone
Programme, which provides tropical cyclone
and storm surge forecasts and bulletins through
six regional specialized centres to all countries
at risk. Furthermore, strengthened cooperation
is needed among neighbouring countries to
establish standards, procedures and protocols
for warnings on transboundary issues.
Standardized hazard and impact databases
need to be established, and technical capacity
needs to be built at the national level in the use
of hazard and risk mapping tools to support
emergency response and preparedness planning
and the integration of risk information in warning
messages.
In most countries, dissemination channels that
link national warning systems to communities
need to be significantly strengthened, taking
into consideration cultural norms and
communities’ requirements, and the resources
available. Feedback mechanisms to verify
that warnings have reached the appropriate
authorities and at-risk communities must be
established. Furthermore, there is a need for
training programmes targeted at the authorities,
emergency response staff and the public to assist
them to understand the source and content of
warning messages, and to link this information
to concrete actions on the ground, based on
risk level (for example, the establishment of risk
readiness levels).
Emergency preparedness and response plans
need to be developed utilizing hazard and
vulnerability maps. More drills and public aware
ness programmes are needed at the community
level, particularly when the community does not
experience hazards frequently.
Concept of operations and standard operational
procedures need to be developed for early
warning systems for different hazards, enabling
effective coordination and cooperation across
various components of the systems from national
to local levels.
Early warning system programmes should be
complemented by an effective regional–national–
local, multi-agency operational evaluation and
feedback mechanism to improve the systems
over time.
Strengthened cooperation, coordination and
strategic planning among international agencies
could lead to a more effective approach for the
development of national early warning system
programmes.
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5.2.3 Hyogo Framework Priority for
Action 3: Use knowledge, innovation
and education to build a culture of
safety and resilience at all levels
Disasters can be substantially reduced if people
are well informed and motivated to adopt a
culture of disaster prevention and resilience,
which in turn requires the collection, compilation
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and dissemination of relevant knowledge and
information on hazards, vulnerabilities and
capacities. Figure 5.8 shows the average progress
towards the four indicators for this priority for
high-, medium- and low-income countries, and
the average progress by region. Table 5.3 details
the challenges and progress reported.
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Challenges
and progress
reported for
HFA Priority for
Action 3: Use
knowledge,
innovation and
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of safety and
resilience at
all levels.

Americas

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Core indicators for HFA Priority 3

Indicators

Challenges reported

Progress reported: trends and examples

Indicator 1

1. Challenges include the need to make information
appropriate and specific to risk and cultural contexts.

1. Ghana publishes ‘handbills’ for distribution to all
stakeholders nationwide that show where disasters
occur, the extent of the impact and recovery initiatives
undertaken.

Relevant
information on
disasters is
available and
accessible at
all levels, to all
stakeholders
(through
networks,
development
of information
sharing systems,
etc).

2. Difficulties were reported in ensuring that databases are
updated and maintained.

3. There is a need to move from disaster preparedness and 2. Internet-based tools and databases, including disaster
databases 16 and the results of hazard and risk
response to a focus on new emerging themes such as
assessments, are now increasingly accessible to both
adaptation to climate change, environmental degradation
national and local stakeholders. The Swedish Emergency
and urban risks.
Management Agency 17 for example has developed a
4. Few countries can ensure that households have easy
national, Internet-based information system, called WIS.
access to accurate information on the risks they face.
The system was created to facilitate information sharing
Lack of progress in the development of comprehensive
between players in the national emergency management
risk assessments and early warning systems undermines
system before, during and after emergencies.
the value of information systems.
3. Regional knowledge networks across Asia are active
in producing information relating to ‘learning from
disasters’ and ‘preparing for disasters’ and materials
are widely disseminated across countries that have
experienced recent major earthquakes, flooding,
cyclones or tsunami events. Knowledge fairs and
international campaigns are other tools that have been
used for information dissemination.
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Indicators

Challenges reported

Progress reported: trends and examples

Indicator 2

1. Challenges include the lack of capacity among educators 1. The 2006–2007 international disaster risk reduction
campaign Disaster Risk Reduction Begins at School 18 has
and trainers.
School curricula,
furthered and raised awareness of the importance of the
education material 2. Difficulties were noted in addressing needs in poor urban
education agenda across some countries.
and
rural
areas.
and relevant
2.
The
Central American and Dominican Republic
trainings include
3. There is a lack of validation of methodologies and tools
Framework
for Education and Disaster Risk Reduction has
disaster risk
and little exchange of experiences.
been
established
as a Latin American regional thematic
reduction and
4. Some countries report the absence of policy and
educational
platform,
with the support of UNISDR, a
recovery concepts
guidelines on how to integrate disaster risk reduction into
network
of
universities,
and regional and international
and practices.
curricula, education materials and training, despite there
agencies.
being systematic policy and institutional commitment.
3. Systematic policy or institutional commitment has been
5. Most of the countries that have not yet integrated
achieved in Australia, Indonesia, the Islamic Republic
disaster risk reduction into the school curriculum, cite
of Iran, Lao People’s Democratic Republic, Nepal, New
the lack of educational materials, especially in vernacular
Zealand, the Philippines, the Republic of Korea and Syria.
languages, as a major obstacle.
4. Yemen reports difficulties with language barriers because
much material has not been translated into Arabic.
An active Knowledge and Education for Disaster Risk
Reduction Platform is now functional in the region, which
may contribute to increasing future capacities in this area.
5. In Angola and Burundi, UNICEF has collaborated with
the Ministries of Education in arranging workshops and
promoting the integration of disaster risk reduction into
education.
6. In Madagascar, the Ministry of Education and the UN
have jointly developed school materials on disaster
risk reduction and manuals that are used in all schools
throughout the country.
7. Mozambique has started pilot projects in primary schools,
to train teachers and children how to live with disasters.
8. In Burkina Faso, environmental education has been
adopted at primary school level and disaster risk
reduction is partly integrated into higher education.
Indicator 3

1. Constraints were reported in financial, technical and
human capacities.

Research
2. The strong dependency on external funds and partners,
methods and
with a lack of transfer of skills and competency, is seen
tools for multi-risk
as an obstacle.
assessments
and cost–benefit 3. Progress in some regions like the Americas and Asia
analysis are
has mainly depended on a range of specific initiatives
developed and
through universities and research institutions, insurance
strenghtened.
companies and development banks, rather than coherent
national programmes.

1. Bangladesh reports success in the development
of community risk assessment methods and tools.
Up-scaling is challenged by the absence of a centralized
agency that could act as a repository of technical
information and advice on the suitable application of tools
across the territory.

4. Tools are available but, due to the lack of a functional
institutional and policy framework linking the disaster
risk reduction and development sectors, most research
has not led to mainstream applications in development
planning and investment decisions.

129

2009 Global Assessment Report on Disaster Risk Reduction

Risk and poverty in a changing climate

Indicators

Challenges reported

Progress reported: trends and examples

Indicator 4

1. Increased awareness does not necessarily lead to a
reduction in disaster risks. For instance, poor rural and
urban households are faced with severe livelihood and
environmental constraints on their ability to reduce risk
that cannot be addressed by awareness alone.

1. Tools and guidelines include RiskPlan 19 in Switzerland, to
learn about and implement disaster risk reduction, and
EconoMe 20, to justify investments in risk reduction.

A countrywide
public awareness
strategy exists
to stimulate a
culture of disaster
resilience, with
outreach to
urban and rural
communities.

2. In New Zealand, a long-term public education
programme and social marketing campaign, ‘Get Ready,
get Thru’, was launched in 2006, aimed at greater
individual and community preparedness for disasters 21.
3. In Africa, almost all reporting countries state that they
have public awareness campaigns in place which cover
national, regional and community levels. Many of the
countries with awareness campaigns utilize media such
as radio, newspapers and television, with Mauritius,
Mozambique and Madagascar reporting a high level of
public awareness for the main risks.
4. Examples of effective impacts from international
campaigns include the Safe Hospitals Campaign,
launched by the WHO, ISDR and the World Bank, to
raise awareness that disaster damage to health systems
can have an enormous impact on economic and human
development. At the same time, even small investments
in making health facilities safer can considerably reduce
the impact of disasters. The campaign provides a
platform for strengthening hospitals, health facilities and
systems in the context of risk reduction and emergency
preparedness and response.

5.2.4 Hyogo Framework Priority for
Action 4: Reduce the underlying risk
factors
Disaster risks related to changing social,
economic and environmental conditions and
land use, and the impact of hazards associated
with geological events, weather, water, climate
variability and climate change are addressed in

High

Medium

Low
5

4

4

3
2
1

Americas
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Europe

Pacific

3
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Core indicators for HFA Priority 4
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Figure 5.9:
Average progress
towards
indicators for
Priority for
Action 4 by
income class
and region

sector development planning and programmes
as well as in post-disaster situations. Figure
5.9 shows the average progress towards the
four indicators for this priority for high-,
medium- and low-income countries, and the
average progress by region. Table 5.4 details the
challenges and progress reported.

Indicator 1 Indicator 2 Indicator 3 Indicator 4 Indicator 5 Indicator 6
Core indicators for HFA Priority 4
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Table 5.4:
Challenges
and progress
reported for
HFA Priority for
Action 4: Reduce
the underlying
risk factors

Indicators

Challenges reported

Indicator 1

1. There is a general lack of application and enforcement of 1. Many countries in the Americas and Asia have
environmental standards, norms and regulations.
established environment and climate change as national
priorities and have developed relevant legislation, policy
2. There is little synergy between land-use planning,
and institutional frameworks.
strategies to adapt to climate change, environmental

Disaster risk
reduction is an
integral objective
of environment
related policies
and plans,
including for
land use,
natural resource
management
and adaptation to
climate change.

Progress reported: trends and examples

protection laws, other similar instruments, and policy and 2. Environmental protection and adaptation to climate
legislation addressing disaster risk.
change have been established as priorities in all
regions, and most countries have legislation, policies
3. Organizations responsible for disaster reduction often
and institutional frameworks to address a range of
have neither the political authority nor the technical
environmental and natural resource management
capacity to intervene in environmental planning
concerns.
and regulation. While disaster risk reduction and
environmental policy and legislative frameworks may
acknowledge each other, real integration in practical
terms is lacking.

3. Most countries are signatories to the United Nations
Framework Convention on Climate Change (UNFCCC)
and to the Kyoto Protocol, and are developing strategies
and plans to address climate change, an issue that will
be revisited later in this chapter.
4. The Marshall Islands report that the implementation
of Environmental Impact Assessment (EIA) regulations
started only in 2005, with a constantly increasing
number of large projects complying with the
requirements (up from five in 2005 to 40 in 2007). A
test case for the EIA process was a dry dock project
which was denied on the basis of the inappropriate
nature of the site.
5. Other countries have adopted a regional, transboundary
approach. For example, disaster risk reduction in East
Africa 22 presents a good example of how East African
countries are working together to tackle concerns
emanating from climate change processes.

Indicator 2
Social
development
policies and
plans are being
implemented
to reduce the
vulnerability of
populations most
at risk.

1. While PRSPs and similar instruments mention
disaster risk reduction, this may not reflect a real
integration of poverty and disaster risk reduction policy
frameworks and programme initiatives in practice. As
with environment, the organizations responsible for
disaster reduction may not have the political authority
or the technical capacity to intervene in the design
of social development and poverty reduction plans
and programmes. It should be noted that very few
countries report a substantial reliance on social equity
considerations as a driver of progress.

1. A considerable number of countries report that social
development plans to reduce the vulnerability of disaster
risk prone communities are in place.
2. Many countries reporting from Africa have social
development policies, plans or programmes that
address vulnerability and poor living conditions through
improving water supply, sanitation, food security, health
and literacy. Some countries, such as Burkina Faso,
Côte d’Ivoire, Guinea, Swaziland and Togo, report
having integrated disaster risk concerns into their
PRSPs. Mauritius and Tanzania have special emergency
assistance funds in place, while Mozambique is working
to create alternative income activities for vulnerable
sectors and invest in drought resistant crops.
3. In the Americas, most countries report that
commitments to the MDGs, poverty reduction and
social inclusion are included in development plans and
strategies as well as in institutional mechanisms.
4. Countries in Asia report the increasingly targeted
action of national and local plans to reduce social and
economic vulnerability. The Philippines reports the
efforts of the National Poverty Commission, which
has designed a poverty reduction strategy for people
in hazard prone areas that incorporates interventions
ranging from microfinance and insurance instruments to
rice credits, cheap food and burial benefits.
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Indicators

Challenges reported

Indicator 2

Progress reported: trends and examples
5. Australia and New Zealand report that an explicit ‘social
inclusion agenda’ must be incorporated into all national
and local development policies and plans.

continued

6. Bangladesh reports growing diversification of social
safety net programmes, with an active role for NGOs.
Some reports cite the need for detailed evaluations to
identify the exact benefits for communities and to better
understand the interrelation between microfinance and
risk reduction.
Indicator 3

1. The costs of disaster risk are not normally factored into 1. In the Republic of Korea the Support for Enterprises
public investment decisions. As a result, disaster risk
Voluntary Disaster Mitigation Activities Act of 2007
Economic and
reduction considerations become factored into economic
provides small and medium businesses with guidelines
productive
and productive development on an ad hoc rather than a
and standards for disaster risk reduction.
sectorial policies
systematic basis.
2. Australia’s Trusted Information Sharing Network provides
and plans have
a forum in which the owners and operators of critical
been implemented 2. Underlying problems include the difficulties surrounding
economic development planning itself. African countries,
infrastructure can work together by sharing information
to reduce the
for example, highlight political instability, poverty
on security issues.
vulnerability
and weak governance as factors which endanger the
of economic
3. In Peru, the Ministry of Economy and Finance has fully
implementation of economic development plans.
activities.
incorporated disaster risk reduction into the National
3. There is little systematic integration of economic
System for Public Investment 23, which requires a risk
development and disaster risk reduction policies and
evaluation to improve all public investment across
legislation. As in other sectors, it seems that in most
sectors and in both central and local government (see
countries disaster risk reduction organizations do no
Box 5.3).
have the political authority or technical capacity to
4. The Planning and Economic Policy Ministry in Costa
intervene in economic development planning.
Rica has recently added disaster risk evaluation to its
requirements for approval of public investment projects.
Indicator 4
Planning and
management
of human
settlements
incorporate
disaster risk
reduction
elements,
including
enforcement of
building codes.

1. Weak implementation and enforcement mechanisms
are common to all countries where most urbanization
is informal. The lack of coverage of this issue in reports
suggests that there is less activity now in introducing
hazard resistant building into risk prone, informal urban
and rural housing (for example, through mason training
and the introduction of appropriate technologies) than
there was in the 1970s and 1980s, with some notable
exceptions such as Pakistan.

1. Senegal and Cape Verde report the inclusion of disaster
risk reduction into their building codes.
2. Angola, Congo, Mozambique, and Togo report that risk
considerations are factored into land-use planning and
settlement siting decisions.
3. Algeria is involved in efforts to improve building codes
and planning laws to reduce future risk.
4. A large number of cities, including Amman, Aqaba,
Bogota, Caracas, Istanbul, Kathmandu, Kerman, La Paz,
Lima, Manila, Mumbai, Quito and Tehran have developed
a comprehensive understanding of their exposure
to hazards and are in the process of taking steps to
improve their capabilities to respond and reduce disaster
risks. Some have done so under their own initiative
– others with support from national governments;
international organizations, such as the World Bank
and UNDP; or NGOs such as EMI and Geo-hazards
International.
5. Progress is also being made in some countries to ensure
that public facilities such as schools or hospitals are
either retrofitted or built to hazard resistant standards.
Significant investments by Colombia and Iran to retrofit
schools to seismic resistant standards are excellent
examples of this kind of initiative. In 2007, Iran also
initiated retrofitting residential buildings in rural areas,
aiming to retrofit around 300,000 houses annually.
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Indicators

Challenges reported

Indicator 4

Progress reported: trends and examples
6. Disaster resilient schools and health facilities are being
built in cooperation with the World Bank in Madagascar,
while in the Americas increasing concern for the safety
of schools and hospitals and critical infrastructure is also
reported.

continued

7. The priority given to emergency preparedness and risk
reduction by national governments and communities
in Latin America and the Caribbean has reduced
vulnerabilities and risks, and turned previously frequent
hazardous impacts with disaster potential into more
manageable events. This has been achieved with strong
and sustained support by the WHO/Pan American
Health Organization, multilateral and non-governmental
organizations.
Indicator 5
Disaster risk
reduction
measures are
integrated into
post-disaster
recovery and
rehabilitation
processes.

1. Overall, most counties report that there has been
much discussion around this issue in past years, in the
aftermath of recent, large-scale disasters. However,
thorough and consistent implementation of these
recovery principles is yet to be seen.

1. The reconstruction of Bam, Iran, following the 2003
earthquake is a good example of how reconstruction
processes have provided good entry points for the
introduction of hazard resistant construction if the
necessary political will and institutional commitment are
present24.

2. Recovery and reconstruction projects and programmes
are generally stand-alone initiatives with clearly bounded 2. The early recovery model in Mozambique25 shows that
limits. Therefore, even when disaster risk is effectively
it is possible to integrate disaster risk reduction into
incorporated, it does not necessarily lead to a more
post disaster recovery and reconstruction, provided that
mainstream adoption of disaster risk considerations into
this is factored into the design of recovery plans and
ongoing planning and regulation systems.
strategies from the beginning.

3. Lack of political will and initiative to recognize disaster
3. A number of initiatives are now beginning to address the
risk, the pressure to rebuild quickly and the absence
issue, through mechanisms such as IRP and the Cluster
of pre-existing mechanisms and capacities to support
Working Group on Early Recovery 26. For example,
hazard resistant, owner-driven housing, are all obstacles
the IRP is promoting an Earthquake Risk Reduction
that inhibit the use of reconstruction as a window of
Preparedness and Recovery Programme 27, through
opportunity for disaster risk reduction. It is found that
UNDP. This aims to promote regional partnerships and
even if hazard resistant construction is promoted and
enable appropriate and fast implementation of recovery
achieved, this does not always address the needs of poor
activities with SAARC, including Bangladesh, Bhutan,
urban and rural households, nor of specific social groups
India, Maldives, Nepal, Pakistan and Sri Lanka.
such as women headed households.
Indicator 6
Procedures are in
place to assess
the disaster risk
impacts of major
development
projects,
especially
infrastructure.

1. While environmental impact assessments of major
development projects are carried out, these do not
necessarily include disaster risk considerations.

1. In Peru, mandatory evaluations of disaster risk reduction
have been incorporated into the National System for
Public Investment.

2. Procedures and regulations may be in place but
insufficient technical and human resources exist to
evaluate and approve projects or for enforcement.
Only 35% of African countries state that they conduct
impact assessments and, again, these mainly focus on
environmental impact.
3. Awareness of the role that inappropriate development
projects may have in increasing disaster risk is very low
(except in the case of some infrastructure projects, such
as dams) while the political and economic interests at
stake may be very high. It is still rare for the opportunity
costs and co-benefits of alternative ways of providing
infrastructure to be identified in a way that reduces the
disaster risk faced by poor urban and rural households.
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Box 5.3:
Investing in
disaster risk
reduction, the
case of Peru

Table 5.5:
Cost–benefit
analysis of public
investment
projects in Peru29
Note: Shaded cells
indicate that value
of avoided losses
exceeds additional
costs of disaster
risk reduction
investment
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Table 5.5 shows detailed estimates of the cost of
factoring disaster risk reduction considerations into
public sector investments in Peru (prepared by the
Ministry of Economy and Finance)28 in comparison
with the avoided losses and reconstruction costs
over a period of ten years for different probabilities
of disaster occurrence, ranging from a 25% to 100%
probability of a disaster occurring in ten years.
This indicates that at a 75% probability of
disaster loss in 10 years, all the investments in
disaster risk reduction were cost-effective. At a

25% probability four of the six investments were
cost-effective. Furthermore at the 75% probability
level, the ratio of benefits to costs ranged from 1 to
37.5. This indicates that the much quoted estimate
that investments in disaster risk reduction produce
benefits of seven times the cost needs to be nuanced, according to the kind of investment and the
probability of loss. The key point is that most disaster
reduction investment should be viewed as a very
effective way of reducing the real costs of addressing
the underlying risk factors.

Estimated value of avoided losses and reconstruction costs
Public
investment
project

Additional cost
of disaster risk
reduction (US$)

Reconstruction of
housing and water
infrastructure
following the
23 June, 2001
earthquake in
Castilla Province

382,788

Prevention and
preparedness for
mudslides and
floods in the upper
Rimac Valley

95,616

Extension of the
Pampacolca health
centre (module to
attend pregnant
women)

15,570

25% probability
of disaster in
10 years
132,601

50% probability
of disaster in
10 years
265,202

75% probability 100% probability
of disaster in
of disaster in
10 years
10 years
397,802

530,403

Benefit / cost
ratio = 1

330,986

661,971

992,957

1,323,942

Benefit / cost
ratio = 10

6,789

13,579

20,368

27,158

Benefit / cost
ratio = 1.3

Rehabilitation
and construction
of dykes in the
Cansas Valley

1,958,539

Rehabilitation of
the Machupicchu
hydroelectric plant

9,276,153

24,441,946

48,883,891

73,325,837

97,767,783

Benefit / cost
ratio = 37.5
57,452,287

114,904,573

172,356,860
Benefit / cost
ratio = 19

229,809,147
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5.2.5 Hyogo Framework Priority
for Action 5: Strengthen disaster
preparedness for effective response at
all levels
At times of disaster, impacts and losses can be
substantially reduced if authorities, individuals
and communities in hazard prone areas are well
prepared and are equipped with the knowledge

High
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Low

Africa
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5

4

4
Level of progress

Level of progress

Figure 5.10 :
Average progress
towards
indicators for
Priority for
Action 5 by
income class
and region

and capacities for effective disaster preparedness
and response. Figure 5.10 shows the average
progress towards the four indicators for this
priority for high-, medium- and low-income
countries, and the average progress by region.
Table 5.6 details the challenges and progress
reported.
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Table 5.6:
Challenges
and progress
reported for
HFA Priority
for Action 5:
Strengthen
disaster
preparedness
for effective
response at
all levels

Americas

Indicators
Indicator 1

Challenges reported

1. Countries report a lack of appropriate policies and
legislation for disaster risk management with a
Strong policy,
decentralized allocation of capacities and resources.
technical and
2. While a disaster risk reduction perspective has been
institutional
introduced into the language of many national disaster
capacities and
management institutions and into a range of activities, in
mechanisms
practice it is usually consistent with a shift in emphasis
for disaster risk
from response to preparedness and from an ad hoc
management,
to a planned approach, complemented by specific
with a disaster
investments in hazard mitigation, for example the
risk reduction
construction of river defences.
perspective, are in
place.
3. Needs identified in this area include increased and
permanent budgetary allocation and financial support,
resources, and capacity development, particularly at
the local level. Some countries still report a lack of
political commitment to move the focus from emergency
response towards disaster risk reduction. Germany and
Norway explicitly note the integration of disaster risk
reduction measures.

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Core indicators for HFA Priority 5

Progress reported: trends and examples
1. All countries, and particularly those in Asia and the
Americas, report overall progress in strengthening their
capacities to manage disaster risks.
2. The Government of Saint Lucia has worked with
the World Bank to strengthen DRM capacities since
1998. Over the past ten years, two of its projects have
reduced the country’s vulnerability through a range
of investments in risk mitigation activities, including
the construction of sea defences, the reinforcing and
retrofitting of key infrastructure and strengthening the
capacity of the National Emergency Management Office.
3. Most countries in Africa report the establishment
of institutions for disaster management and deem
capacities and mechanisms ‘sufficient’, but with scope
for improvement.
4. UNOCHA30 has been promoting disaster preparedness
and prevention at the national, regional and global levels
through its initiatives with the Capacity for Disaster
Risk Reduction Initiative and the Guidance and Indicator
Package for Implementing Priority Five of the Hyogo
Framework for Action with UNISDR, among other
activities.
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Indicators

Challenges reported

Indicator 2

1. Emergency plans exist in all countries but the extent to
which they are implemented systematically at all levels
Disaster
varies widely.
preparedness
2. Drills and simulations occur but not methodically nor
plans and
necessarily in all areas.
contingency plans
3. There is a need to systematize experiences, coordinate
are in place at
efforts at the different levels to ensure consistency in
all administrative
carrying out simulations, as well as for developing and/or
levels, and regular
updating contingency plans.
training drills
4. Major weaknesses are identified in local capacities in
and rehearsals
many high risk areas, in the absence of methodical and
are held to test
regular drills and simulations, outdated contingency
and develop
plans, and a lack of accountability.
disaster response
programmes.

Progress reported: trends and examples
1. Italy reports that a National Civil Protection Fund has
been set up, with the allocation of regional funds and
contingency mechanisms.
2. Syria reports that contingency plans are available for all
administrative levels and field training is conducted by
using crisis management techniques listed in contingency
plans. The training is evaluated in order to identify
strengths and weaknesses.
3. Progress reported from Mozambique shows that the
implementation of plans has as much to do with political
will and good organization as with the availability of
financial resources.
4. Following a regional survey, the WHO Office for the
Eastern Mediterranean Region has developed a model
for planning emergency preparedness and risk reduction
programmes, with community capacity enhancement
as the ultimate goal. Broad goals and specific skills for
local disaster planning programmes have been identified.
Training tools on emergency preparedness, response
and recovery for use in community-based intervention
areas are being developed. An optimum package for
risk reduction, emergency preparedness and response
is in development. A multi-hazard and risk atlas is being
developed.

Indicator 3

1. Experience with contingency funds is varied.
1. Some countries report the establishment or existence
Governments
may
use
the
funds
to
cover
other
of contingency funds. In Africa, for example, Kenya,
Financial reserves
contingencies
or
budget
deficits,
while
they
are
often
Malawi, Mozambique, Seychelles, South Africa and
and contingency
insufficient
to
cover
the
response
and
recovery
costs
of
a
Tanzania, report the existence of a fund, as do a number
mechanisms are
large-scale
disaster.
of countries in the Americas (Colombia, Costa Rica and
in place to support
El Salvador) and in Asia (Iran, the Philippines) and the
2.
Emergency
programmes
are
often
dependent
on
external
effective response
Pacific (Australia, New Zealand). In Bolivia, 0.15% of
funds
because
those
allocated
at
the
national
level
are
and recovery
the national budget is dedicated to a contingency fund.
ad
hoc
or,
in
some
countries,
no
core
funding
is
allocated
when required.
It is important to highlight that disaster risk reduction,
for such contingencies.
however, requires sustainable ongoing investments not
3. Often, government responsibility for household level
dependent on emergencies.
disaster loss is not explicitly defined, which is a major
2. Insurance and new mechanisms such as catastrophe
pools and bonds are now being increasingly adopted
in upper middle-income countries in order to replace
traditional relief and reconstruction funding from
government and international sources. Mexico has issued
4. Across much of Africa, Asia and the Americas,
a catastrophe bond to provide a funding mechanism for
countries still have to rely on unpredictable international
response and recovery in the case of a major earthquake.
humanitarian assistance to address response and
Such mechanisms are an emerging good practice that will
recovery needs.
be examined in greater detail in the next chapter.
obstacle to the development of insurance-based
mechanisms. In particular, small scale recurrent losses
associated with extensive risk may not be addressed at
all.

Indicator 4

1. Overall progress in this area is often a result of ad
hoc initiatives rather than institutionalized practices or
Procedures
strategies per se. In the recent past, there has been
are in place to
increased recognition of the need for coordination on
exchange relevant
information management and dissemination functions
information during
in post-disaster scenarios. However, it has been
hazard events and
challenging to coordinate information both within
disasters, and to
and between multilateral organizations such as the
undertake postUN and the World Bank, and the national authorities
event reviews.
responsible for disaster management, relief, recovery
and rehabilitation.
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1. Ghana has established a website and regions are linked
by VHF radio. Kenya has put in place a National Disaster
Operation Centre. The Mauritius Meteorological Centre
has established an effective communication system for
use during disasters. These achievements, however,
may refer to emergency communication rather than
information management in a broader sense. The
Marshall Islands report that securing resources for
continuous information exchange is a challenge.
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Indicators

Challenges reported

Progress reported: trends and examples

Indicator 4

2. Standardized information systems, protocols and
procedures for information management need to be
in place before disasters occur and must be able to
manage damage and loss information, and recoveryneed information, as they arise.

2. Post-disaster evaluation is becoming more widespread,
highlighted by the experience of the Tsunami Evaluation
Coalition.

continued

3. Evaluations, such as a recently completed study of
the ten years following Mitch in Central America by the
World Bank31, show how both affected countries and
donors alike may quickly forget about commitments
made in the aftermath of a regular disaster. Frequent
post-disaster evaluations with broad stakeholder
participation are therefore critical to promoting greater
accountability.

3. Countries such as Armenia and Turkey report taking into
account the experiences of past disasters to prepare
emergency response plans, development and research
projects, purchase new equipment, and educate and
train members of rescue and relief forces, as well as the
public.
4. In Jamaica, information and lessons learnt are shared
and communicated through reports from all sectors after
a disaster event.

5.3 Drivers of progress
‘Drivers of progress’ are the factors that catalyse
the achievement of substantial progress in disaster
risk reduction. These factors vary across national
and local contexts, but typically emphasize the
issues that countries consider important for
integration into plans, policies and programmes as
a means of achieving disaster risk reduction goals.
Member states were requested to assess the
extent to which disaster risk reduction efforts
rely on drivers of progress such as multi-hazard
integrated approaches; integrating gender
perspectives into risk reduction and recovery;
capacity development for disaster risk reduction;
human security and social equity approaches;
and engagement and partnerships for disaster
risk reduction. The information reported is
too generic to permit an in-depth analysis of
these drivers, but does indicate some general
tendencies.
More than 45% of countries report
substantial and ongoing reliance on engagement
and partnerships as a driver of progress in
reducing disaster risks. While major differences
between countries and regions exist, there is
increased participation by NGOs, the private
sector, academic and scientific organizations and
civil society in general. This may also be due
to the large number of disaster risk reduction
initiatives in low- and middle-income countries

that rely heavily on international partnerships,
technical assistance and resources from bilateral
and multilateral organizations. The reliance
on engagement and partnerships may also
reflect the growing role of sub-regional and
regional cooperation between countries in
all regions.
35% of countries report substantial reliance
on capacity development as a driver, a low figure,
considering that many countries highlight
capacity deficiencies as a reason for their lack
of achievement. Few countries report dedicated
budgets and systematic national and local
initiatives to build capacity on an ongoing basis.
Local-level efforts are usually dependent upon
external funding and NGOs that work through
civil society organizations. This dependency
often leads to significant imbalances in coverage
with funding and activities typically restricted to
areas recently hit by major disasters, while highly
vulnerable areas that may experience smaller-scale
disasters on a much more frequent basis remain
uncovered. It also undermines sustainability.
Only 31% report substantial reliance on
multi-hazard integrated approaches. This may
reflect the difficulties of mainstreaming disaster
risk considerations into development sectors, and
of coordinating the efforts of a large number of
specialized scientific and technical institutions.
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Box 5.4:
Progress on
mainstreaming
gender
considerations
into disaster
risk reduction32
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Reliance on human security and social
equity approaches for disaster risk reduction
and recovery activities is low with 35% of the
countries reporting substantial reliance on this
driver. This indicates that there is probably not
explicit recognition of the impacts of disaster
risk on poverty, highlighted in Chapter 3,
which translates into a lack of concern for social
protection and longer-term impacts.
While progress has been made in
integrating gender into disaster risk reduction, it
has been slow and inconsistent. Only 20% of the
reporting countries mention substantial reliance
on this driver. Lack of understanding of gender

issues, an absence of political accountability
and weak institutional capacities on gender and
disaster risk reduction pose great challenges.
The important role played by NGOs and the
academic community in advocating gender
sensitive disaster risk reduction and recovery
practices has indeed had some positive impacts
at the grassroots level and this influence is
mentioned in some national reports. Box 5.4
takes stock of the progress being made at the
regional and international levels in this area.
Replicating such practices will be crucial to
the fulfilment of this Hyogo Framework ‘crosscutting’ issue.

Disasters highlight gender imbalances in society,
revealing vulnerabilities and capacities, along with
other social and economic imbalances arising
from class, caste, disability and minority status.
Gender cuts across all segments of society
and thus has implications for every aspect of
disaster risk reduction. International efforts by
the UNDP, UNISDR and UNDESA, together
with experiences from disasters such as the
Indian Ocean tsunami or Hurricane Katrina, have
raised awareness of gender issues amongst
the international and academic communities.
However, progress at national and regional levels
has not kept pace. Regional intergovernmental
policies and strategies on disaster risk reduction
rarely include an explicit commitment to gender.
Any increase in recognition of gender issues
in disaster risk reduction at the regional level is
mostly due to the dedicated work of a handful
of organizations and women’s activist groups.
The Delhi Declaration33 from the Second
Asian Ministerial Conference on Disaster
Risk Reduction in 2007 was an exception to
this, with the stated aim to “encourage the
national governments to make special efforts
to mainstream gender issues in disaster risk
reduction so as to reduce the vulnerability of
women and to recognise the important role
women can play in disaster risk reduction.” Some
progress has also been made at the regional

level in producing information, guidelines and
capacity building on the subject. For instance,
Duryog Nivaran/Practical Action, the International
Centre for Integrated Mountain Development
and the Asia Pacific Forum on Women, Law and
Development produced guidelines for addressing
gender issues in disaster management.
UNDP has supported a number of
regional initiatives. In Latin America, the Risk
Management with Gender Equity Learning
Community organized a first regional meeting
in 2007 and has conducted a knowledge
management project. The Community identifies,
systematizes, disseminates and strengthens
existing resources and services to integrate a
gender focus within disaster risk management.
A current UNDP Caribbean Risk Management
Initiative project, Enhancing Gender Visibility in
Caribbean Disaster Risk Management, uses
research from five selected countries in the
Caribbean, which is expected to shed light on the
extent to which disaster risk reduction governance
mechanisms incorporate gender considerations.
UNDP has also supported capacity development
in South Asia by making policy and practical
guidelines on gender and disaster risk reduction
available in local languages. In 2008, the United
Nations Development Fund for Women initiated
the Thematic Group on Gender in Asia that
includes disaster risk reduction as a focus area.
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5.4 Poverty reduction
Disaster risk reduction was not included
amongst the MDGs. However, as highlighted by
UNDP34, the achievement of the MDGs would
address many of the underlying risk drivers, and
conversely reducing disaster risk would contribute
to the achievement of many of the MDGs.
Poverty reduction frameworks,
strategies, policies and programmes configure
a constellation of local, national, regional
and international actions. Multilateral
cooperation on poverty reduction is provided
through many different channels including
PRSPs and United Nations Development
Assistance Frameworks (UNDAFs)35.
PRSPs describe a country’s macroeconomic,
structural and social policies and programmes
to promote growth and reduce poverty, as well
as associated external financing needs. PRSPs
are prepared by governments in low-income
countries which receive either debt relief under
the Heavily Indebted Poor Countries Initiative 36
or concessional lending from the World Bank,
through the International Development
Association, or the International Monetary Fund
(IMF). It is a participatory process involving
civil society and external development partners,
including the World Bank and the IMF37. By the
end of 2008, 59 completed and 8 interim PRSPs
were available on the World Bank’s website 38.
Of the completed PRSPs, 20 countries had
submitted progress reports.
It is beyond the scope of this Report to
comprehensively survey whether the progress
made in poverty reduction has contributed to
addressing the underlying factors of disaster risk.

Table 5.7:
Overview of
PRSP recognition
of disaster risk
reduction as a
tool to reduce
poverty

Total %

However, in order to obtain some measurement
of the strength of this relationship, a desk survey
was carried out of a sample of 67 PRSPs and
67 UNDAFs, to examine whether disaster risk
reduction is recognized in the documents.
For this study, 59 completed and 8 interim
PRSPs were reviewed, 35 from African countries,
19 from Asia, 6 from Europe and 7 from Latin
America and the Caribbean. The findings show
that approximately 20% of the PRSPs analysed
devote a whole chapter or section to disaster risk;
55% of the reports mentioned the relationship
between disaster risk and poverty, while 25% do
not mention disaster risk at all. There is a notable
difference in the extent to which disaster risk
is reflected in the strategies: 29% of the PRSPs
prepared in Latin America and the Caribbean
countries dedicated a whole chapter to disaster
risk, whereas no European PRSPs dedicated a
chapter and 33% did not mention disaster risk
reduction at all (Table 5.7). Countries that have
integrated disaster risk reduction into their PRSPs
include Bangladesh (2005), Malawi (2006),
Mozambique (2006) and Viet Nam (2006).
The review of 67 UNDAFs from Asian
countries showed that 65% of the UNDAFs
reviewed included disaster risk in one of their
outputs or outcomes and 15% recognized the
relationship between poverty reduction and
disaster risk reduction. However, 20% did not
mention risk reduction at all. See Appendix 6 for
a complete list of UNDAFs and PRSPs studied
for the desk review.
In principle, the result is encouraging as
it indicates that many PRSPs and UNDAFs at

Africa %

Asia %

Europe %

LAC %

Disaster risk reduction not mentioned

25

23

20

33

14

Disaster risk reduction mentioned

55

54

65

67

57

Whole section/chapter on disaster risk reduction

20

23

15

0

29
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least recognize some of the underlying factors
of disaster risk, in particular the vulnerability
of rural livelihoods and that the poor are most
at risk. Areas prioritized include food security,
agriculture, early warning systems, drought,
climate change issues, rural (infrastructure)
development and disaster preparedness and
response. Such poverty reduction instruments,
therefore, clearly have an enormous potential
to address the underlying risk drivers described
in Chapter 4. It is less clear, however, whether
they explicitly target these drivers. In particular,
urban poverty is given far less attention than
rural poverty, a critical gap given its scale and the
growth of urban disaster risk.
It is also unclear whether PRSPs are linked
to policies and institutional frameworks for
disaster risk reduction. If not informed by disaster
risk reduction information and expertise such
as hazard assessments, they may not target the
communities with the highest disaster risk. It is

also possible that mainstream poverty reduction
and social development investments may
inadvertently increase rather than decrease risk,
and may be ineffective in reducing the impact
of disaster losses on the poor. A school built in a
relatively poor settlement in an earthquake prone
country offers to improve access to education
and contribute to the fulfilment of MDG
targets. However, if it is not built to seismic
resistant standards, the school may collapse in
an earthquake, as was tragically highlighted by
the deaths of at least 9,000 children and teachers
in the Sichuan earthquake in China in 2008.
The short- and long-term effects of disasters on
attainment of the MDGs have implications that
cannot be ignored. In the same way, a lack of
awareness of how development shapes disaster
risk may mean that opportunities to use poverty
reduction and social programmes to proactively
reduce risks may be lost.

5.5 Climate change adaptation
Since countries signed the UNFCCC in 1992,
multilateral negotiations have focused on the
challenge of mitigating climate change by
reducing GHG emissions, through instruments
such as the Kyoto Protocol. Climate change
mitigation is essential as all the evidence
points to the probability that a ‘business as
usual’ approach to development will lead to
catastrophic global outcomes. Even if mitigation
is successful, however, climate change impacts
will continue to increase until stocks of GHGs
in the atmosphere stabilize. As both governments
and the international community recognize
that some degree of climate change is inevitable,
the need to assist countries to adapt to climate
change has taken on a greater prominence. The
term adaptation appeared in the First Assessment
Report of the IPCC in 1990 and was captured
in Article 4 of the UNFCCC, which calls upon
states to “cooperate in preparing for adaptation to
the impacts of climate change, develop and elaborate
appropriate and integrated plans for coastal zone
management, water resources and agriculture,
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and for the protection and rehabilitation of areas,
particularly in Africa, affected by drought and
desertification, as well as floods”. 39
Furthermore the Article recognizes the
responsibility of the developed countries with the
largest carbon footprints to assist those developing
countries that suffer the consequences. It goes on
to state: “ developed country Parties . . . shall . . .
assist developing country Parties that are particularly
vulnerable to the adverse effects of climate change
in meeting the costs of adaptation to those adverse
effects. [. . .] The extent to which developing country
Parties will effectively implement their commitments
under the Convention . . . will fully take into
account that economic and social development and
poverty eradication are the first and overriding
priorities of the developing country Parties”.
As described in Section 4.4, climate
change magnifies the existing unevenness in the
geographic and social distribution of disaster risk,
meaning that its effects are disproportionately
felt by the rural and urban poor in developing
countries. Adaptation to climate change,
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however, is fundamentally similar to disaster
risk reduction. Many countries face difficulties
in addressing the underlying risk drivers, and
they are also, therefore, badly adapted to existing
climate patterns. If the underlying drivers can be
addressed, then disaster risk will be reduced and
at the same time the magnifying effect of climate
change will be lessened. Similarly, strengthening
capacities to address the underlying drivers of
disaster risk will strengthen capacities to adapt to
climate change.
5.5.1 Existing linkages in practice and
policy
The Fourth Assessment Report of the IPCC
lists a large number of possible adaptation
measures, classified as anticipatory, autonomous
and planned adaptation, that are fundamentally
disaster risk reduction measures 40. Despite the
existence of parallel policy and institutional
frameworks at both the international and
national levels, many adaptation initiatives
developed under the UNFCCC in practice focus
on disaster risk reduction. Of the 36 NAPAs
submitted to the UNFCCC Secretariat by least
developed country parties since 2004, most
justify potential adaptation activities in terms
of their effectiveness with respect to reducing
vulnerability to disasters and alleviating poverty.
In practice, some NAPAs have already led to a
greater integration of disaster risk reduction and
adaptation to climate change at the national level.
Disaster risk reduction has also been recognized
in the Bali Action Plan 41 and in the Adaptation
Fund 42.
The Maldives’ Safe Islands Strategy is a
good example of how adaptation and disaster
risk reduction can be linked. It is an official
government policy intended to address expected
sea level rise over the course of this century which
gained momentum after the 2004 Indian Ocean
tsunami submerged the entire small island nation
for several minutes. Residents of hard-to-reach
outlying islands are being voluntarily relocated to
Hulhumale, a man-made island near the country’s
capital that sits at a higher elevation than the rest
of the Maldives’ 200 inhabited islands43.
However, while disaster risk reduction and
climate change adaptation may be closely linked

in practice, the functional linkages between the
respective international frameworks (the HFA and
the UNFCCC) are far weaker. The weak linkages
between these frameworks inhibits the integration
of climate change adaptation with disaster risk
reduction, and of both with poverty reduction
and development. The existence of parallel
frameworks involves different counterparts in
developing countries in complex and overlapping
international processes on policy formulation,
negotiation, monitoring and reporting.
This lack of integration is replicated at
the national level, where responsibilities for
climate change adaptation are usually vested
in environment ministries. As in the case of
disaster risk reduction, this does not facilitate its
integration into mainstream national planning
and budgeting. In turn, this can lead to the
perception that adaptation is an environmental
problem and result in the packaging of
adaptation initiatives as a series of small standalone projects (for example, strengthening coastal
defences or managing a particular watershed) that
are disconnected from both disaster and poverty
reduction planning and implementation. UNDP,
for example, reports that in a review of 19 PRSPs,
only four identified specific links between climate
change and future vulnerability 44.
5.5.2 Resources and implementation
mechanisms
Several financial mechanisms exist under
the UNFCCC, the Kyoto Protocol and the
Global Environment Facility (GEF) to support
adaptation, particularly in least developed, lowand middle-income countries (see Figure 5.11).
The UNFCCC mechanisms include the
Least Developed Countries Fund (LDCF),
which has supported the development of NAPAs
and should assist countries in implementing
activities identified in those plans. As of October
2008, cumulative net allocations approved by
the Council of the LDCF amount to US$ 53.45
million. Of this, US$ 48.49 million is for projects
and project preparation activities, including
US$ 15.48 million that has been committed, and
US$ 12.77 million already disbursed 45. While the
fund was designed to “support projects addressing
the urgent and immediate adaptation needs of the
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least developed countries (LDCs) as identified by
their NAPAs” 46 , 49 of the 50 activities funded to
date have been for the preparation of NAPAs. As
of September 2008, of the 38 NAPAs submitted,
21 contemplate disaster risk reduction 47. In
Ethiopia’s NAPA, for example, the three highestranking adaptation activities are: 1) promoting
drought–crop insurance; 2) strengthening the
drought and flood early warning systems; and
3) developing small-scale irrigation and waterharvesting schemes in arid parts of the country 48.
So far, in total only 2 out of 19 projects funded
under the LCDF are at implementation stage: a
project that reduces climate change-induced risks
and vulnerabilities from glacial lake outbursts
in Bhutan, and a community-based coastal
afforestation project in Bangladesh.
The Special Climate Change Fund
(SCCF) is available for all low- and middleincome countries, covering adaptation and
other activities such as technology transfer,
mitigation and economic diversification. So
far, 15 SCCF Adaptation Program projects
have been approved, but only one – a waterresource management initiative in Tanzania – is
under implementation 49. As of October 2008,
cumulative net allocations approved by the
Council of the SCCF amount to US$ 68.58
million, of which US$ 26.53 million have been
committed to projects and project preparation
activities, and US$ 15.29 million have been
disbursed 50.

Figure 5.11:
GEF mechanism
to support
adaptation to
climate change

The Adaptation Fund, established under
the Kyoto Protocol, is based on private-sector
replenishment through a 2% levy on Clean
Development Mechanism (CDM) projects
plus voluntary contributions from high-income
countries, currently amounting to US$ 5 million
pledged by Canada. Potentially, it is considered
that the levy could generate US$ 160–950
million by 2012 51. While the Adaptation Fund
board outlined a work plan at its second meeting,
it has not finalized its ‘specific operational
guidelines’ nor begun disbursing funds. It was
agreed at the June 2008 session that the board
would begin reviewing submitted projects in June
2009 52.
The Strategic Priority on Adaptation
contains about US$ 50 million 53 from GEF trust
funds to support pilot adaptation projects of
which, to date, some US$ 14.8 million have been
disbursed.
In contrast to the resources available
through the above mechanisms, UNDP estimates
the total resources required for climate change
adaptation at US$ 86 billion per year by 2015,
representing approximately 0.2% of GDP of
developed countries54. This figure is consistent
with estimates by Oxfam 55, which calculated an
annual requirement of US$ 50–80 billion per
year for adaptation in low- and middle-income
countries.
More resources are flowing into adaptation
from other bilateral and multilateral donors. It

GEF:
Assistance to address adaptation

Source: GEF, 2008a

SPA:
GEF Trust Fund
Strategic Priority on
Adaptation. Piloting
an operational
approach to
adaptation
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Least Developed
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Special Climate
Change Fund.
Top priority to
adaptation

AF:
Adaptation Fund.
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has been estimated that bilateral resources total
approximately US$ 110 million for 50 projects in
17 countries. As of December 2008, the World
Bank funds ten adaptation projects at a cost of
approximately US$ 94 million 56. UNDP also
reports a growing adaptation portfolio totalling
approximately US$ 200 million. More resources
are probably flowing directly to adaptation
activities in developing countries through large
international NGOs, and the Red Cross and
Red Crescent movement. However, it seems
unlikely that total international resource flows
for adaptation in developing countries currently
exceed US$ 50–100 million per year, which
represents less than 0.2% of that required.
At the same time, a review of the portfolios
of six major bilateral and multilateral donors 57
has illustrated that much development assistance
is failing to take into account the potential
losses from the magnified risks posed by climate
change. According to UNDP 58, between US$ 16
and US$ 32 billion of existing development
assistance is currently at risk from climate
change. This implies that 1,000 times more
development assistance is at risk from climaterelated hazard than has been committed by
donors to support climate change adaptation
through the multilateral mechanisms described
above.
There is a mismatch, therefore, between
the estimated costs of adaptation, the resources
committed and the speed of implementation.
Given the urgency posed by climate change,
there is clearly an urgent need to increase the
investment and the speed of implementation.
5.5.3 Adapting to climate change or
adapting to poverty?
In developed countries, it is difficult but not
impossible to calculate the costs of adaptation.
The cost of climate proofing buildings and
infrastructure can be calculated, as can that
of the investments in irrigation and water
management necessary to enable agricultural
production to adapt to longer periods of drought.
The cost of maintaining flood defences in
London over 100 years, taking into account
climate change, has been calculated at US$ 3–6
billion 59, for example. When this approach is

applied to developing countries, UNDP has
estimated (building on earlier calculations by the
World Bank) 60 that the cost of climate proofing
development investments and infrastructure
will be approximately US$ 44 billion annually
by 2015. A recent UNFCCC paper 61 has also
addressed this cost.
An approach based purely on climate
proofing infrastructure, however, does not
address the underlying risk drivers in many
developing countries, given that disaster
risk for both the rural and the urban poor is
characterized by a deficit of assets that could
be adapted. As described in Chapter 4, the
climate-related disaster risks faced by poor rural
households are closely associated with their lack
of access to productive assets to sustain their
livelihoods. Poor urban households in most
developing countries occupy unsafe makeshift
homes on illegally sub-divided and occupied land
and with deficient or non-existent infrastructure
and public services.
As the Archbishop Emeritus of Cape Town ,
Desmond Tutu, wrote for the 2007/2008 Human
Development Report 62: “Adaptation is becoming
an euphemism for social injustice on a global scale.
While the citizens of the rich world are protected
from harm, the poor, the vulnerable and the hungry
are exposed to the harsh reality of climate change in
their everyday lives. Put bluntly, the world’s poor
are being harmed through a problem that is not of
their making. The footprint of the Malawian farmer
or the Haitian slum dweller barely registers in the
Earth’s atmosphere.”
Many NGO initiatives, and some bilateral
efforts, in rural areas implicitly recognize this
issue. At the local level, despite the disconnection
between the scale of the need and the funds
available for investment, much climate change
adaptation is building on existing efforts to
strengthen rural livelihoods and to protect and
manage ecosystems. Less attention, however, is
being given to the adaptation needs of the urban
poor. The Fourth Assessment Report of the
IPCC notes that urban centres, the infrastructure
that they concentrate, and the industries that
form a key part of their economic base are often
capable of considerable adaptation to reduce the
risks from the direct and indirect impacts of
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climate change 63. This is certainly true of many
well-governed cities in high-income countries.
However, its relevance to the several hundred
million poor urban residents living in informal
settlements in flood prone and exposed coastal
locations in developing countries, for example, is
highly questionable. How city governments that
have historically proved incapable of protecting
the majority of their citizens from existing
climate hazard will be able to adapt, is difficult to
envisage.
The implications of this analysis are
threefold. First, the linkages between the
frameworks for disaster risk reduction, poverty
reduction and climate change adaptation need
to be strengthened, at the international and
national levels. Second, disaster risk reduction
and climate change adaptation should both
give priority to addressing underlying risk
factors such as vulnerable rural livelihoods,
poor urban governance and ecosystem decline,
if the magnifying effects of climate change
on disaster risk are to be avoided. Third, there
is a need for increased investment and more
rapid implementation, given the urgency of the
challenge.
While the linkages between disaster risk
reduction and climate change adaptation need to
be strengthened, both face common challenges.
Many low and middle income countries still have
weak capacities to address the underlying risk
drivers and lack suitable governance arrangements
for integrating risk reduction into development.
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Introduction
This chapter reviews practice in five areas that address the disaster risk–poverty nexus: strengthening
livelihood sustainability in rural areas, partnerships for urban and local governance, innovative financial
mechanisms, environmental management, and community- and local-level disaster risk reduction.
The chapter does not comprehensively review practices in other areas that address the underlying
risk factors, for example in social protection. Nor does it comprehensively review practices in each of the
areas above but rather describes salient trends, which are illustrated by examples from different countries.
However, the chapter does underline key practices that would make a significant difference if they were
incorporated into policy considerations.
The chapter finds that it is possible to address the underlying risk factors that contribute to the
translation of poverty into disaster risk and disaster impacts into poverty, and that many of the necessary
tools and approaches are already being applied in practice across all regions, including in low-income
countries. This has an important policy implication, since it is possible to reduce risks without waiting for
high levels of economic development. It also means that there is much that can be done, even in lowincome countries, to adapt to climate change.

Summary of findings
1. Strengthening livelihoods increases resilience among rural communities.
Strengthening livelihoods through natural resource management and the generation of microenterprises,
infrastructure development and basic service provision can reduce risk and increase resilience,
particularly in rural contexts.

2. Good urban and local governance: critical to reducing risk in urban settlements.
Good urban and local governance is critical to the reduction of disaster risk in both cities and small
urban centres. Competent and accountable local governance structures in partnership with an active
civil society have developed innovative approaches to assure land supplies, provide basic infrastructure,
secure land tenure and provide housing finance for poor households. Improvements in urban and
local governance provide the foundation for incorporating disaster reduction considerations into urban
development.

3. Adopting microfinance and microinsurance initiatives can increase resilience.
Emerging practices based on microfinance, microinsurance and catastrophe financing do not necessarily
lead to a reduction in disaster losses. However, they can increase resilience in both urban and rural areas
and therefore can play a key role in avoiding the translation of disaster impacts into poverty outcomes.

4. Ecosystem services improve hazard regulation and provisioning services.
Ecosystem services can be enhanced through a range of practices, including integrated planning,
protected areas and payment for ecosystem services. This improves both hazard regulation and
provisioning services for rural and urban communities.

5. Community- and local-level approaches increase sustainability of disaster risk reduction practices.
Community- and local-level approaches, particularly when supported by effective decentralization
processes and government–civil society partnerships, can increase the relevance, effectiveness and
sustainability of disaster risk reduction across all practice areas, reduce costs and build social capital.
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6.1 Strengthening livelihoods
As highlighted in Chapter 4, the poor deal with
risk and insecurity, in the context of a range
of different hazards, as a central part of their
livelihood strategies 1. Strengthening livelihoods
and increasing their resilience is thus crucial to
reducing both disaster risk and poverty, particularly
in rural areas where livelihoods are sensitive and
vulnerable to weather fluctuations and extremes.
Over the past decade, rural livelihoods
have become increasingly supported by nonfarm income earning activities (for instance,
agroprocessing, small-scale trade and services) 2.
However, a significant proportion of the rural
poor in Africa, Asia and Latin America still
depend heavily on agriculture and farm-based
activities 3. While the livelihood strategies of
rural poor households may vary across contexts
they generally involve three complementary
components: intensification of agricultural inputs
where possible; income diversification from
non-farm sources; and seasonal or permanent
migration to other rural or urban areas.
While livelihood strengthening can have
many dimensions, this section will review
practices in two complementary areas that
support and strengthen the livelihood strategies
of the rural poor:
Natural resource management and
microenterprises implemented at the
community level, particularly for the
conservation and protection of ‘common
resources’ (forest management, agroforestry,
livestock rearing, beekeeping, water resource
management, coastal protection and
microcredit schemes).
Infrastructure development programmes
and basic services provision implemented
at the local level with rural and periurban community involvement (watershed
management, drought proofing, flood risk
management, rainwater harvesting, cash
for public works, construction of irrigation
systems, canals, roads, disaster recovery and
reconstruction, etc.).
It has not been possible in this Report to
comprehensively review practice in a third area,
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that of social assistance and protection, which
includes different approaches to welfare provision
including livelihood guarantee schemes, cash
transfers, subsidies for public services, such as
education and health, and others – although
it clearly could play a key role in increasing
household and community resilience to disaster
impacts in developing countries.
6.1.1 Natural resource management
The rural poor are heavily dependent on natural
resources and therefore most severely affected
by deteriorating environmental conditions and
by factors limiting resource access, including
those associated with climate change. Resource
access is often complicated through nonexistent or ambiguous legal rights to the
resources on which they are dependent, or
because they have no feasible way to exercise
their rights. Contradictions between traditional
and contemporary systems of property
rights are often at the root of livelihood and
environmental insecurities, marginalizing the
poorest communities. The regions affected by
these conditions are also where environmental
insecurity is most likely to lead to conflict4.
Natural resource management can positively
affect both sides of the disaster risk–poverty
nexus: reducing weather-related hazard and the
vulnerability of agriculture, fisheries, forestry and
livestock production while increasing resilience
through strengthening incomes and the capacity
to access assets. However, while success usually
builds on strong community-level involvement,
as in the case of urban governance, local and
national government involvement is crucial to
address issues concerning property rights and
land and water management.
An instance of combining community
action with government responsiveness can be
found in the Mashreq and Maghreb project,
which linked the Mashreq (Iraq, Jordan,
Lebanon and Syria) and Maghreb (Algeria,
Libya, Morocco and Tunisia) countries to combat
desertification. The project catalysed the creation
of community-based organizations to develop
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‘negotiated action plans’ that set standards
for land management in their domains. They
also function as communication and advocacy
channels to promote policy and institutional
reforms affecting property rights, land and
water management, marketing and credit5.
Awareness of legal provisions for natural resource
management and use can benefit communities
in local decision-making with government
development agencies6.
Watershed and forest management often
offer another common entry point. Examples
from China and Korea demonstrate particularly
vigorous approaches to engaging communities
in forest management as a part of flood risk
reduction measures. Other countries have
introduced measures to reduce the risk of
devastating wildfires. Examples of using natural
resource management to strengthen livelihoods
are shown in Boxes 6.1–6.3.

Box 6.1:
Dryland
agroforestry
and livelihoods
regeneration:
towards
more resilient
communities7

Box 6.2:
Good irrigation
enhances
climate change
adaptation and
boosts harvest in
Peru8

6.1.2 Infrastructure development and
basic services provision
Given the damage and destruction of housing
and infrastructure, such as irrigation channels,
roads, bridges and transport networks, in disasters, particularly in the case of manifestations of
extensive risk, the links between infrastructure
development, disaster risk and poverty reduction
are explicit.
Safe infrastructure is critical to human,
livelihood and asset security. At the same time,
investment in infrastructure provision and
rehabilitation is also an opportunity to generate
additional employment and income in rural areas,
which can increase household and community
resilience.
The rehabilitation of local infrastructure
is frequently included in post-disaster recovery
and rehabilitation programmes. Box 6.4
offers an example of integrated livelihood and

Trees, shrubs and specialty crops have historically
played a vital role in dryland agriculture in
developing countries. Trees are preserved on farms
because they are valued for fuelwood, construction
material, fodder, medicines, cosmetics, enhancing
soil fertility and shade. In the drylands of West Asia
and North Africa trees have long been domesticated
and orchards (e.g. olive, citrus, pistachio) are
widespread. Contrary to expectations that urban
expansion would result in deforestation, tree density
increased in the surroundings of Kano, Nigeria from

1972 to 1985 as farmers protected and planted
trees to meet the demands of the growing fuelwood
market. Diversified crops, shrubs, trees, rangelands
and other farm operations can also catalyse
diversification in local agroenterprises. New ways to
process and market foods create new opportunities
for a wider variety of income-generating enterprises,
creating a ripple effect that multiplies the benefits
broadly through rural communities, making the
environment and communities resilient to drought
and desertification processes.

The people of the village of Coyllur, in western Peru,
are mostly farmers. Farming takes place on steep
land, with few attempts to control erosion. Irrigation,
where available, is by flooding with little terracing.
Extensive clearance of indigenous vegetation has
further destabilized the land. Intense rainfall in the
wet season leads to extensive soil erosion and the
destabilized slopes exacerbate landslide risk. The
dry season is becoming lengthier, impacting on crop
yields. Poor housing and a location in a high-risk
area have led many people to migrate from the
countryside to the city seeking employment. Those
remaining have adopted increasingly unsustainable
farming practices in a desperate bid to survive. There

is little or no remaining local knowledge of how to
best cultivate steep land or of appropriate irrigation
technologies.
A livelihood enhancement project by Practical
Action demonstrated that low cost irrigation
techniques make better use of water, increase
production and generate higher returns. The
techniques also help solve problems linked to
slope cultivation, such as soil erosion, landslides
and flooding. Demonstration plots showed that
appropriate irrigation techniques promoted good water
management, helped disease management, preserved
soil nutrients and reduced risks of soil erosion that
previously put their precarious infrastructure at risk.
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Box 6.3:
Watershed
restoration and
development
in Maharashtra
State, India9

Box 6.4:
Support through
rehabilitation
and reconstruction activities for
landslide- and
flood-affected
communites in
Nepal10

In the semi-arid region of Maharashtra State in India,
the Watershed Organization Trust is assisting poor,
rural communities to increase their livelihood security
by supporting watershed restoration projects. With
rain-dependent livelihood systems, these communities
survive on limited water supplies to feed their crop
and livestock production and cottage industries.
The combination of recurring droughts and human
pressures on the surrounding land has degraded
watersheds. Barren and eroded lands are unable
to absorb and retain water, thereby accelerating
surface runoff and soil erosion and inhibiting ground
water recharge. The resulting decrease in soil fertility
and water availability has created drought-stressed
communities vulnerable to the impacts of climate
change.
Working on a microcatchment basis, rigorous
watershed restoration measures designed to
regenerate and conserve microcatchments have
been undertaken, including: soil, land and water
management, e.g. trench building to control erosion,

improve soil fertility and enhance groundwater
recharge; crop management; afforestation and rural
energy management, e.g. ban on tree-felling – instead
planting shrubs and grass to meet household fuel
needs; livestock management and pasture/fodder
development, e.g. grazing restrictions leading to
the natural regeneration of grass and shrubs. These
projects have been supported by other measures,
including microlending, training in new techniques
and the formation of self-help groups, to diversify
livelihoods.
Increased soil cover, improved soil moisture
regimes, increased well water levels, biomass
regeneration and dramatic increases in fodder
availability, milk production and vegetable farming
are some of the results reported by participating
villages. Coupled with microenterprise development
and an increase in savings groups, these results have
translated into more secure livelihoods, diversified
asset bases and reduced exposure to climate-related
shocks.

The monsoon floods and landslides that started
in late August 2006 left about 16,000 families in
need of assistance. To respond to the emergency
situation, Rural Reconstruction for Nepal mobilized
volunteers and resources to help the victims of
the devastating floods and landslides in different
districts of Nepal and is currently implementing a
rehabilitation project in three districts: Achham,
Banke and Bardiya. The main purpose of the project
is to support those affected by the floods and
landslides through rehabilitation activities.
Amongst other activities, the project supported
repair and operation of community drinking water

schemes, 40 hand pumps were installed in Banke
district, 6 schools were repaired and two irrigation
canals were rehabilitated. Special consideration
was given while re-establishing and reconstructing
community infrastructure, in particular drinking water
pumps, canals and culvers, so that women and
socially marginalized and poor community members
would have equal access to these resources.
Consultations with women and disadvantaged
groups were conducted before re-establishing
drinking water pumps and irrigation facilities in terms
of location and accessibility.

infrastructure rehabilitation within poor, floodaffected communities in Nepal.
Infrastructure rehabilitation can also be
used as an ex ante strategy to reduce risk and
increase resilience and security as outlined in
Box 6.5.
The development and rehabilitation of
local infrastructure is also supported through
social funds. Social funds are community grant
programmes that provide block grants for projects
to build community assets such as community
facilities, infrastructure or improved services,
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including microfinance and microinsurance,
to increase livelihood security and resilience
for poor and vulnerable households (see Box
6.6). Social funds provide a flexible mechanism
that can be adapted to undertaking a variety
of projects 14. The funds are typically guided by
project management committees which bring
together different stakeholders in the community
and have the potential to play longer term
roles in providing a community voice in local
development decision-making. The use of social
funds has grown over recent years. They now
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Box 6.5:
Strengthening
livelihoods in
Sri Lanka and
Bangladesh

Box 6.6:
Social funds for
post-disaster
recovery

Plan Sri Lanka implemented a Small Tank
Rehabilitation and Farming System project in
drought-hit Anuradhapura district. Food insecurity
in this region is high, leaving 30% of children under
the age of 10 malnourished. The project improves
water security by rehabilitating and restoring the
physical structures of traditional age-old small tank11
systems. Introducing crop diversification (to secure
better incomes), home gardens (for better family
food security and nutrition) and inland fisheries (for
food and profit), the project positively affects the
welfare and resilience of drought-affected families.
The project engages government at district level
through agencies related to agriculture, irrigation
and district planning.
Bangladesh Disaster Preparedness Centre
manages a project that concretely links risk reduction

After Hurricane Mitch, the Honduras Social
Investment Fund (HSIF) was used as the
foundation for responding to requests from
both local and central levels to help rebuild
the country’s critical local infrastructure. By
simplifying the application procedure and
increasing the use of standardized subprojects,
HSIF was able to respond to the crisis very
quickly. Similarly the Kecamatan Development
Program (KDP) in Indonesia was adapted to
support a variety of community infrastructure
reconstruction and rehabilitation projects building
on the established KDP network of 600 village
facilitators and 35,000 village volunteers 12. The
Tanzania Social Action Fund has even made
this role permanent through the establishment
of community foundations that are formally
registered and function as partnerships with
local civil society organizations, the business
community and local governmental agencies.
By engaging a range of constituencies within
the community it is thought that the community
foundations will also help to mobilize additional
local resources 13.

with livelihood support at household level in very lowincome, disaster prone neighbourhoods. The project
makes sure that 50% of the beneficiaries are women.
It funds skills development and provides investment
in livelihoods activities on the condition that part of
the income generated is used for household risk
reduction measures such as raising the plinth of
houses, strengthening structures, storing grain in
attic rooms, etc. This programme is an interesting
mix of government financial commitment (the Ministry
of Food and Disaster Management directed their
funds for rehabilitating flood victims to the project)
and NGO implementation – a combination that has
worked very well for the programme and beneficiary
community.

represent a portfolio of US$ 14 billion for the
World Bank 15, and similar programmes have
been implemented by a variety of other agencies
(sometimes under the name of community grants
or block grants).
In conclusion, investment in rehabilitating
or improving rural infrastructure has enormous
potential to reduce disaster risk and increase
household and community resilience, including
but not exclusively in post-disaster contexts.
However, significant challenges remain. As in the
case of urban and local governance, disaster risk
reduction considerations are not automatically
factored into many initiatives due to a lack of
awareness of hazard patterns and the cost of
disaster impacts and the lack of formalized
procedures to factor disaster risk reduction into
investment decisions. Local governments and
implementing authorities may not be accountable
for ensuring the application of appropriate
technologies for infrastructure development
that make for safer environments and provide
sustainable livelihood resources to the poor. At
the same time, the maintenance of small-scale
community infrastructure is often challenged
unless full community ownership is ensured.
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6.2 Partnerships for urban and local governance
Good urban and local governance is critical to
the reduction of disaster risk in urban areas. If,
as was examined in Chapter 4, urban disaster
risk is configured in many developing countries
in a context of unequal access to income earning
opportunities, public services and basic infrastructure and poor urban and local governance,
then two key underpinnings of reduced urban
disaster risk would be more equitable access to
employment opportunities and the presence of
competent and a ccountable local governance
structures to improve the provision of municipal
services.
By generating higher incomes from more
diversified sources individuals and households
have a better chance of reducing risks by gaining
access to safer housing in safer locations and safer
jobs, accumulating assets and reserves that can
be ‘bankable’ in times of disasters, and protecting
assets at risk through insurance 16.
However, higher or more diversified sources
of income can only reduce disaster risk when
accompanied by a planning and regulatory
framework that proactively facilitates access to
safe land, housing, infrastructure and services
for the urban poor and that provides the secure
tenure required to access finance and insurance.
Improvements in the provision of municipal
services such as water, electricity, public health,
drainage, sanitation and basic housing do not
per se reduce disaster risk. Unless information

Table 6.1:
Disaster risk
reduction
practice
incorporated
in urban
governance
practice
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Good urban governance

on hazard patterns and trends and the cost
of disaster impacts are factored into land-use
planning, building and infrastructure provision
even the best and most innovative urban
programme may fail to reduce disaster risk or
even lead to its increase.
However, urban governments that are
unwilling or unable to address fundamental
issues of access to services and infrastructure
for the urban poor are usually unable to address
disaster risk. Good urban and local governance
therefore is an essential platform for disaster
risk reduction. Table 6.1 shows how disaster risk
reduction practices can be incorporated into good
urban governance practices.
It is estimated that the population of
approximately 1 billion people who currently live
in urban informal settlements in the developing
world is growing by at least 2.5% per year. While
not all residents of urban informal settlements
are at risk from natural hazards, most risk from
natural hazards in cities is concentrated in such
areas. It is therefore fundamental that innovative
efforts are made to upgrade existing informal
settlements and that new growth is planned in
a way that accommodates the poor and factors
in disaster risk reduction considerations. Wellgoverned and sustainable cities are likely to have
lower levels of disaster risk and be better adapted
to climate change.

Disaster risk reduction

Partnerships between community organizations and local governments Hazard mapping used to identify safe sites for housing
to acquire land with secure tenure for low-income households
Loan schemes for house-building and improvement

Technical assistance to introduce safe building standards as part of
loan package

Improvements in sanitation and other infrastructure provision

Improved drainage in flood prone areas and public works to mitigate
hazards

Participatory planning involving community organizations and local
governments

Disaster preparedness and response plans and early warning systems

Public investments in schools and health facilities in low-income areas

Retrofitting existing facilities and ensuring that all new community
infrastructure is built safely on secure sites
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6.2.1 Good practice in urban and local
governance
The experiences of Curitiba and Porto Alegre
in Brazil, and many other cities in Africa, Asia
and Latin America, show that if a city is well
governed, it can grow successfully without
risk prone informal settlements, inadequate
vulnerable housing, non-existent services and
infrastructure, and poor health, even when a
majority of the urban population is poor.
The planning and regulatory frameworks
put in place by city and municipal governments
and their investments in infrastructure
profoundly influence the scope and location of
other investments, from large enterprises to small
informal entrepreneurs, from large property
developers to low-income households seeking
land on which to build. In general, cities that
have failed to put into place effective planning
and regulatory frameworks are those with
unrepresentative local governments lacking the
resources to invest in essential infrastructure
and services and where most local revenues go
to recurrent expenditures or debt repayment. In
contrast, cities and smaller urban centres that
have successfully managed growth often have
local governments that are more accountable to
the citizens in their jurisdiction, within national
government structures that have strengthened
and supported local government capacities and
infrastructure.
6.2.2 Decentralization, local democracy
and civil society
Competent and democratic local governments
often arise where decentralization programmes

Table 6.2:
Innovative
partnerships
for urban
governance

have ensured more power and resources
for the local level 17. Several countries have
made constitutional or legal changes that
have increased the revenues of city and
municipal governments and strengthened local
democracies 18, including Brazil, Colombia and
India. Brazil has probably gone further than
any other nation in developing new national
institutions to support more effective urban
governance 19. There are also examples of
national governments seeking to develop legal,
institutional and financial frameworks to address
urban poverty more effectively 20.
Good urban governance is often
underpinned by stronger local democracy. The
introduction of elected mayors and councillors
over the last 10–20 years has helped make
many city governments more accountable
and responsive to their citizens. However, it
also usually reflects a dynamic and proactive
civil society and the emergence of innovative
partnerships between grassroots organizations,
local NGOs and local government 21. Good
urban governance, therefore, is not only the result
of elected mayors and councillors or national
decentralization processes but also of civil
society having avenues to participate in urban
governance. This combination of national policies
and programmes that encourage decentralization,
strengthened local democracy, and an active
civil society has held the key to a wide range of
innovative partnerships that have favoured the
urban poor. Table 6.2 provides a summary of the
results of examples of such partnerships from all
regions.

Type of partnership Examples
Participatory planning
processes

Porto Alegre, Brazil helped to pioneer participatory budgeting, through which residents in each district of the city
had the right to influence public investment priorities – a development facilitated by the strength of grassroots
organizations within the city22. Participatory budgeting has now come to be implemented in many other cities both
within Brazil and in other countries23, and shows how local governments and businesses can respond to local needs
identified in participatory consultations24.

Planning urban
expansion and service
provision

Ilo, Peru has around 70,000 inhabitants. Despite the fact that the city’s population increased fivefold between 1960
and 2000, there are no informal settlements. This is due to a local government programme, in partnership with
low-income households, in which all new settlements have been developed within municipal and housing association
programmes through which housing plots are provided with infrastructure and services and land titles.

155

2009 Global Assessment Report on Disaster Risk Reduction

Risk and poverty in a changing climate

Table 6.2:
Innovative
partnerships for
urban governance
(continued)

Type of partnership Examples
Planning urban
expansion and service
provision (continued)

Most of the population now has domestic connections for drinking water and regular solid waste collection.
Over 5,000 houses have been improved and there has been a large expansion in public space. Most of this has
been financed and implemented through partnerships between the municipal government and community-level
management committees.

Relocating and upgrading The Thai Government’s Community Organizations Development Institute (CODI) channels government funds in
informal settlements
the form of infrastructure subsidies and housing loans direct to community organizations formed by low-income
inhabitants in informal settlements. Households in informal settlements can get legal land tenure by purchasing
land with a government loan, negotiating a community lease or relocating to other land of the government agency
or landowner on whose land they are squatting. CODI also provides loans to community organizations to loan on to
their members to help build or improve their homes, and supports city governments to collaborate with urban poor
organizations – for instance providing sites for those living in various ‘mini’ squatter settlements in their jurisdiction
to relocate to, with the land provided on a 30-year lease. Overall, CODI has provided loans and grants to community
organizations that reached 2.4 million households between 1992 and 2007.
Appropriate land use and Government-funded serviced-site programmes to official standards were too expensive for low-income groups in
building standards
Namibia25. A new government policy, developed with the Shack Dwellers Federation of Namibia (a federation of
savings groups formed mostly by low-income women) shows a willingness to overturn conventional approaches to
standards and regulations, for instance in plot sizes and in infrastructure standards, to make their serviced sites
more affordable to low-income households. Families are allowed to upgrade services as they can afford to make
the investments, extending sewerage and water lines from mains provision into their homes. Groups that belong
to the Shack Dwellers Federation have access to their own loan fund from which they can borrow for such service
improvements.
A similar partnership between government agencies and the Malawi Homeless People’s Federation 26 also led
to changes in official standards to reduce costs and make better use of land. The Federation is formed by savings
groups; most savers are women who currently rent accommodation in existing slums. There are more than 100
savings groups with a membership of more than 30,000. The Federation’s negotiation with the Department of
Physical Planning in Lilongwe allowed agreement on plots of 150–200 m2 (well below the official standard) and this
meant that land originally allocated for 95 plots could produce 222 plots. This was also helped by reducing road
width from the standard 12 m down to 9 m.

156

Providing basic
infrastructure

In Pakistan the Orangi Pilot Project Research and Training Institute (OPP-RTI) supported the inhabitants of
katchi abadis to plan, implement and finance the provision of basic sanitation – sanitary latrines in their houses,
underground sewers in the lanes and neighbourhood collector sewers. The costs are reduced by about a fifth by
eliminating contractors and modifying engineering, and can be covered by the inhabitants. OPP-RTI then supports
local government to plan and finance the larger ‘external’ trunk sewers and treatment plants into which the
neighbourhood sewers feed. Again, there is a strong focus on keeping down unit costs and building on existing
systems (for instance mostly ‘boxing’ existing natural drains). In around 300 locations in Pakistan, communities have
financed, managed and built their own internal sanitation systems. Local governments can also afford to install the
external systems as they no longer have to fund the internal components and as OPP-RTI has helped them develop
much lower-cost methods for planning and building trunk sewers. OPP-RTI has also helped government agencies
convert natural drains into sewers and develop drainage plans for most of Karachi. Thus, community organizations
and local NGOs have been able to transform planning and investment in sewers and drains in Karachi in ways that
have brought major benefits to large sections of the low-income population. This was also done without a need for
large loans from international agencies, which inevitably increase debt burdens.

Incorporating disaster
risk reduction into
good urban and local
governance

In a number of cities in Colombia disaster risk reduction has been incorporated as an integral part of improvements
in urban and local governance. In Bogotà, for example, the city government has invested close to US$ 460 million
to retrofit and rehabilitate risk prone schools as well as include disaster risk reduction in the educational curriculum.
Hospitals, bridges, fire stations and key governmental buildings have also been reinforced. These outcomes were
possible through a combination of competent city government, community awareness and participation, and an
accurate assessment of disaster risks in the city, the results of which were used in land-use plans, building codes
and investment decisions. In Manizales, an innovative cross-subsidized insurance scheme called Predio Seguro,
supported by the city government, has enabled poor households to obtain catastrophe insurance cover. The city
government, in partnership with women’s groups in informal settlements also invests in stabilizing slopes in landslide
prone informal settlements 27.
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6.3 Innovative financing for disaster risk management
Emerging practices based on microfinance,
including microinsurance and catastrophe
financing, do not necessarily reduce disaster
losses. However, they do increase resilience in
both urban and rural areas and therefore can play
a key role in avoiding the translation of disaster
impacts into poverty outcomes. At the same
time, there is evidence that if properly targeted
they can be used to provide incentives for risk
reduction measures.
Risk financing and other financial tools
to manage disaster risk have existed for decades
but primarily benefit upper- and middleincome families, large businesses and wealthy
governments. Poor households, particularly
those working in the informal economy and
with irregular cash flows, typically have little
access to such tools. Poor households in most
developing countries have a limited ability to
pay for insurance even when it is available. Most
income is used to cover basic needs such as food
and housing, and other kinds of insurance,
such as health insurance, are usually given a
higher priority by households than catastrophe
insurance.
As a consequence, more than 40% of direct
disaster losses are insured in developed countries,
usually through compulsory insurance, whereas it
is estimated that less than 10% of these losses are
covered by insurance in middle-income countries
and less than 5% in low-income countries 28. The
IADB, for example, estimates that only 10% of
the population of South and Central America
has access to credit and even fewer to insurance
and other financial services 29, while insurance
penetration, measured as a percentage of GDP,
is 1.4% in Latin America, compared to 3% in
Europe and 5% in North America.
This lack of access to financial and risk
transfer mechanisms compounds the risks
faced by the poor and is a significant factor in
the translation of disaster loss into increased
poverty. As described in Chapter 3, households,
communities and countries are left with limited
sets of informal coping mechanisms. These often
involve increases in high-interest debt, sales of

assets, delay of development opportunities or
the adoption of low-risk, low-yield livelihood
strategies, which generally do not stand up well
against series of shocks 30. While, in the case of
large disasters, informal coping may be supported
by post-disaster assistance from governments or
humanitarian agencies it has been consistently
documented over decades that this is often ad
hoc, poorly targeted and short-term.
This section will review four kinds of risk
financing tools that have strengthened resilience
at different levels: microfinance, microinsurance,
parametric crop insurance and catastrophe pools.
6.3.1 Microfinance
Due to the efforts of microfinance institutions
(MFIs) such as the Grameen Bank, Bangladesh
Rural Advancement Committee (BRAC) and
now thousands of others in countries of all levels
of economic development, microfinance now
reaches more than 93 million poor clients 31 and
has helped households in risk prone communities
around the world to strengthen their livelihoods
and increase their resilience. This success has
been helped by the development of innovative
structures such as self-help groups – small groups
of 5–10 members living in the same community
agreeing to share liability for individual loans.
This reduces the risk to the MFI that loans will
not be repaid and reduces the need for collateral.
Microfinance has been used to invest in
livelihood activities and to improve or repair
houses, actions that can reduce vulnerability
and increase disaster resilience. It has also been
integrated into post-disaster recovery contexts
(see Box 6.7) where MFIs are often already active
among affected households. Additionally, many
microfinance programmes have specifically
targeted women, who are often particularly
vulnerable.
While there are immediate needs for funds
after a disaster, there are also needs for longerterm credit for economic and livelihood recovery.
With their long-term relationship with clients,
MFIs can provide ready access to regulated
lending, increase resources for recovery and
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Box 6.7:
Microfinance
in disaster
recovery, Sri
Lanka32

By 2005 MFIs in Sri Lanka had more than 15 million
deposit accounts (more than one per household)
and 2 million outstanding loans in a country with
a population of a little over 20 million. The Indian
Ocean Tsunami significantly impacted MFIs
operating in the affected coastal areas as many lost
staff and clients in addition to critical materials such
as client records. Many clients had lost livelihood
assets and income sources and most transactions
involved withdrawals rather than deposits. However,
despite the early setbacks, MFIs ultimately proved
a valuable resource to bolster resilience and speed
the recovery of both existing and new clients. One
of the first priorities for MFIs was to understand
how their clients had been impacted, looking at

re-catalyse local economic enterprise. There are
many instances, in Bangladesh, El Salvador,
India and Nicaragua for example, where MFIs
have integrated loans for housing repair or
reconstruction into their portfolios.
However, MFIs’ effectiveness may be
overestimated given a lack of understanding of
the potential and limitations of microfinance
among some international NGOs and
humanitarian agencies that support post-disaster
recovery. Efforts to expand MFI programmes too
quickly create formidable challenges to operating
efficiently and managing risks adequately,
particularly as travel and staff compensation
costs increase. Additionally, the failure to
separate microfinance from relief activities
may lead to confusion among clients between
assistance provided as loans or grants and may
undermine the viability of existing microcredit
programmes 33.
There are more fundamental questions
regarding the success of microfinance in
decreasing poverty, particularly extreme
poverty 34. However, to the extent that MFIs
specifically include lending to reduce disaster
risk, through home improvement or livelihood
strengthening, both before and after disasters,
they can increase household resilience and reduce
vulnerability to disaster loss, particularly amongst
the moderately poor 35.
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whether the borrower or primary income earner
had died or was disabled, whether business assets
were lost, whether the client’s house was damaged,
and whether the market for the business was
significantly affected. The MFIs then restructured
loans on a case-by-case basis for clients, generally
only writing off loans when the borrower had been
killed or permanently disabled. Since the tsunami
a number of MFIs have instituted reforms to offer
their clients more protection in future disasters,
including revamping group-lending structures to
reduce situations where one person’s default can
pull the entire group into default, and developing
new products such as emergency or reconstruction
loans to help clients cope.

6.3.2 Microinsurance
Microinsurance has emerged as a potential
solution for extending insurance coverage to poor
households, providing access to post-disaster
finance in a relatively fast, reliable and predictable
manner, allowing the poor to protect their assets
and mitigate their financial losses in the face
of disaster. By providing immediate liquidity,
microinsurance is also seen as promoting dignity
and self-reliance, which reliance on humanitarian
assistance so often undermines.
Microinsurance schemes have existed for
a number of years, often building on informal
cooperative or mutual models and insuring
against funeral expenses, unemployment,
accidents and loss of life. Existing schemes have
also used a wide variety of distribution channels
including community-based mutual savings,
MFIs, credit unions, commercial insurance
companies and government social protection
services.
In recent years, microinsurance schemes
have also been developed or extended to cover
disaster risks. Many MFIs have begun to offer
insurance on microcredit loans so that borrowers
(and the MFIs) will not be indebted if their
livelihood is damaged by a disaster. There are also
examples of bundling with savings programmes,
such as the Self Employed Women’s Association
microinsurance programme in India, which
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allows its members to save for insurance through
fixed deposits in savings accounts 36.
Governments such as those of the
Philippines and South Africa have initiated
efforts to change regulations and policies to
remove barriers to entry and facilitate broader
participation of the private sector in providing
microinsurance37. However, with the potential
for large covariant losses, microinsurance for
disaster risk often requires additional partnership
with re-insurers to ensure adequate protection.
Currently India hosts the greatest number of
microinsurance schemes for disaster risk, in large
part as a result of the adoption in 2002 of a new
regulatory framework that requires insurance
companies to increase their coverage in the “rural
and social sectors”38. Taking a pro-poor stance
has helped to shape the market and encourage
private sector interest. While the creation of
cross-subsidies means that wealthier clients must
now cover additional operating costs, it does
provide a route through which governments can
address market failures to serve the needs of poor
clients.
Nevertheless, experience in using
microinsurance to protect against disaster risk
has been limited and significant questions
still remain about its long-term viability and
ability to benefit wide segments of the poor.
Even the low costs of existing microinsurance
programmes can be too high to be affordable
to very poor households, who must trade-off
the costs of insurance against other needs from
scarce incomes. Some organizations like the All
India Disaster Mitigation Institute have tried
to develop schemes that link microinsurance to
other disaster risk reduction measures. However,
so far efforts to establish discounts in insurance
premiums as incentives for disaster risk reduction
have not been viable in ways that preserve the
base affordability of the microinsurance.
6.3.3 Weather index crop insurance
While most microinsurance schemes use
traditional indemnity insurance, which pays
insurance claims in response to specific losses,
new index-based schemes, also called parametric
insurance, have emerged covering weather risks
for crops. Parametric insurance products, which

rely on the measurement of an objective and
independent proxy, offer new opportunities to
transfer the risks associated with crop or livestock
loss, caused by droughts, extreme temperatures
or extended floods.
Most schemes use rainfall levels (as
measured in rain gauges at local meteorological
stations) as a physical trigger. Farmers collect
an insurance payout if the index is triggered
regardless of the actual losses, simplifying
administration and reducing the need for costly
claims and adjustment procedures. However,
for index insurance to be successful the trigger
must be transparent, easily understood and well
correlated with the losses experienced. If the
trigger is not well correlated, even if an individual
farmer’s losses are substantial, the index may not
reach the trigger level and there is no payout.
Weather derivative crop insurance
schemes in various forms have now been used in
approximately 15 countries, including Ethiopia,
India, Malawi, Mexico, Nicaragua, Peru and
Ukraine, to protect against both severe rainfall
and lack of rainfall, while a livestock scheme
has been developed in Mongolia. Generally the
contracts are written by insurance companies
and sold by rural development banks, farm
cooperatives or MFIs.
Index-based insurance can also provide
greater incentives for risk reduction than
indemnity insurance. Since payments are based
on the index measure or trigger and not on actual
losses to policyholders, the policyholders have an
incentive to minimize their potential losses since
they will still collect the payout 39.
While crop insurance continues to spread
in many locations around the world, the biggest
constraint has been the availability of data from
local or regional weather stations. As a result
there have been recent efforts to develop new
indexing methods that could potentially increase
coverage. For example, the World Bank has
worked with the Government of Mongolia to
develop a scheme to track regional livestock death
statistics as an index for insurance against the
dzud winter freezes 40 and in Thailand it is testing
the use of satellite data on flooding to develop an
index-based flood insurance that would payout
based on the percentage of land inundated and
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the duration of the flooding in specific districts 41.
Box 6.8 highlights an innovative programme
in Bolivia that uses production on specified
reference plots of farmland as the index measure.
Other constraints include contexts
where farmers may not have much incentive
to participate because they have only limited
liability for crop failure 43.
For more case studies on risk financing
tools, information is available in Appendix 2.
6.3.4 Catastrophe pools
The traditional model of post-disaster financing,
relying on slow and unreliable assistance from the
international community, the diversion of budget
allocations from development to recovery, or
raising new debt in expensive post-disaster capital
markets, is increasingly inefficient as disaster
occurrence and the magnitude of loss increases 44.
International assistance often offsets less than
10% of countries’ disaster losses, reconstruction
funding may take up to 12 months or more to
mobilize and may not be allocated effectively

Box 6.8:
Fund for the
mitigation of
agricultural
risk (Fondo de
Mitigacion del
Riesgo Agrario),
Bolivia42
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Fundación PROFIN has developed an innovative
index-based insurance scheme that is being
piloted in four provinces in the North and Central
Altiplano regions of Bolivia. The scheme combines
incentives for proactive risk reduction and a
flexible, people-centered index mechanism.
In this scheme the trigger is based on the
“production levels of reference plots of farmland
in areas that are geographically similar in terms
of temperature, precipitation, humidity and soil
type. The reference plots belong to farmers
identified as good practitioners by their peers. The
yields on these plots serve to indicate whether
production levels have been adversely affected
by weather, thus triggering an insurance payout,
or by other factors within a farmer’s control.
The reference farmers also serve as technical
assistance agents to promote ideas for increasing
yields and reducing disaster risks and impacts.
The system encourages other farmers to match
the reference farmers in implementing mitigation
efforts to reduce the effects of drought, excess
rains, hailstorms and frost because those farmers
run the risk that their own plots will be significantly
affected while the reference farmers’ plots will be
less affected.

to address the most affected sectors and
households. Resources are often diverted from
development sectors to finance reconstruction,
negatively impacting on development and poverty
reduction. Without access to disaster insurance,
homeowners run the risk of losing life-time or
inter-generational savings tied up in the value
of their homes while governments are typically
exposed to tremendous budgetary uncertainty
due to unpredictability of disaster relief and
recovery expenditures.
New financial instruments, which have
showed success in providing resources after
disasters both to households in upper- and
middle-income countries as well as to
governments, include catastrophe pools,
catastrophe bonds and lines of contingent credit.
Catastrophe pools provide a mechanism for
catalysing the provision of insurance in markets
where there have been impediments to private
insurers offering disaster coverage, often due to
ambiguity about the probabilities of loss, fear of
large correlated losses, inadequate premiums and/
or lack of ready demand for existing insurance
products. Catastrophe pools typically combine a
range of governmental, private sector and donor
support – often focused on addressing distinct
layers of risk – to engage market interest and
establish a viable insurance fund. Catastrophe
insurance pools provide immediate post-disaster
financing proportionate to incurred losses.
The pooling can be either among citizens in a
particular country or set of countries or among
governments to limit their own exposure to their
sovereign disaster risk.
Experiences to date include the Turkey
Catastrophe Insurance Pool (Box 6.9), the
Caribbean Catastrophe Risk Insurance Facility
(Box 6.10) and the Mexico Catastrophe Bond,
which were stimulated by the experience of
large-scale disasters such as the 1999 Marmara
earthquake in Turkey or the 2004 hurricane
season in the Caribbean. Other mechanisms
include the provision of contingent credit lines to
provide governments with immediate liquidity
in the event of a major disaster. Colombia is the
first country to secure such credit from the World
Bank for a value of US$ 150 million.
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Box 6.9:
The Turkey
Catastrophe
Insurance Pool
(TCIP)45

The TCIP is an insurance pool that seeks to provide
affordable insurance to homeowners, especially
those in urban residential areas, and to reduce
the fiscal exposure of the Turkish Government by
accumulating funds for future disasters, sharing
portions of risk within the country and transferring
other portions of the risk to international reinsurance
and capital markets. Proof of participation in the
scheme is compulsory for land registry transactions
such as when houses are sold. The TCIP started
offering policies in September 2000. At that time,
the Turkish Government also changed sections
of its disaster law to remove the Government’s
commitment to provide post-disaster reconstruction
assistance for housing lost to natural disasters,
thus putting much of the responsibility back on
homeowners.
The TCIP is managed as a private insurance
company under the strategic guidance of the

Turkish Treasury. During the first 5 years of the
pool’s operations, the World Bank also provided a
contingent credit layer that would have provided
financial resources to the TCIP to meet claims if
needed. Marketing and distribution of policies have
been facilitated by a state-of-the-art Internet-based
information system that has produced significant
cost efficiencies in underwriting new policies. The
policies are sold by private insurance companies
who are paid a standard commission. As of July
2008, TCIP covered 2.8 million households,
approximately 21% of the overall target market in
Turkey and 31% in the Marmara region surrounding
Istanbul. While efforts to keep costs low have made
the insurance more affordable, uptake of policies in
areas outside of Ankara, Istanbul and the western
coast has been hampered by lower awareness of
risk and lower levels of household income.

Box 6.10:
Addressing
public/
sovereign risks
– The Caribbean
Catastrophe
Risk Insurance
Facility (CCRIF)46

The CCRIF is a regional insurance facility owned
and operated by 16 Caribbean governments. The
facility insures the governments against the impacts
of catastrophic hurricanes and earthquakes and
allows them to access liquidity at short notice using
parametric triggers. For earthquakes the triggers
are based on USGS data on the location, intensity
and likelihood of damage to the member countries.
For hurricanes the triggers are based on data from
the US National Hurricane Center on hurricane
paths and wind intensity.
Start-up activities have been supported by the
World Bank and the Caribbean Development Bank

and the Governments of Canada, France and the
UK. By pooling their risk the governments have managed to reduce their individual insurance premium by
up to 40%.
To date the CCRIF has made payouts in
response to two events – US$ 418,976 to the
St Lucian Government and US$ 528,021 to the
Dominican Government as a result of the magnitude
7.4 earthquake close to Martinique in November
2007, and US$ 6.3 million to the Government of
the Turks and Caicos Islands after Hurricane Ike in
September 2008.

From this perspective, catastrophe pools
would seem to provide an effective and
transparent mechanism for offsetting losses,
increasing resilience and for replacing, at
least in part, traditional humanitarian and
reconstruction assistance (although there is no
guarantee that resources provided to governments
that have insured their sovereign risk are used
any more effectively than traditional recovery
and reconstruction financing). They have the
additional benefit of increasing awareness of risks,
given the need to produce detailed risk estimates
of the assets to be insured and given that
purchasing insurance per se implies a level of risk

awareness and acceptance. In the case of SIDS,
where opportunities to reduce asset risks are more
limited and where economic resilience is lowest,
catastrophe pools may provide a fundamental
building block in the disaster risk reduction
architecture.
However, experience to date also highlights
their limitations. Successful applications to date
are in upper–middle-income countries, such
as the Caribbean nations, Mexico and Turkey,
and it is unclear to what extent the approach
can be extended to low-income and least
developed countries. Catastrophe re-insurance
capacity is certainly available for such countries,
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given the relatively low level of asset exposure.
However, the requisite start up costs, such as
catastrophe risk modelling and data collection,
can be expensive relative to potential revenues,
while awareness of and capacity to pay for
insurance may be low. Even in Turkey insurance
penetration tends to be highest in wealthier areas
such as Istanbul.
In low-income and least developed
countries, and in many low–middle-income
countries, support from the public sector and
the international community will be required
to create the necessary information platforms
and domestic and financial infrastructure.
These will normally have to be accompanied
by a clarification of legal responsibilities for
post-disaster assistance. The responsibility of
governments to finance post-disaster recovery
and reconstruction is often implicit, as the law
usually does not clearly define their financial
responsibilities. The perception that governments
are responsible for covering household disaster
losses and that the international community
is responsible for covering sovereign disaster
losses is a major barrier to a wider application of
catastrophe pools to disaster risk financing. At
the same time, the provision of direct insurance
premium subsidies by the public sector tends
to provide the wrong economic incentives,

benefiting high-risk policyholders to the
detriment of low-risk policyholders 47.
Given the parametric nature of most
catastrophe pools, they typically address intensive
risk manifestations and do not address the more
frequently occurring but low-intensity losses
associated with extensive risk. As highlighted
in Chapter 3, the housing losses associated with
extensive risk may be as high as 40% of total
disaster losses in that sector.
To conclude, an effective risk financing
strategy should layer catastrophe risk, applying
catastrophe pools to transfer the risks associated
with extreme events and intensive risk, using
other mechanisms such as disaster contingency
funds to cover the small, recurrent losses in infrastructure and services associated with extensive
risk, and extending microfinance and micro
insurance to cover the housing and livelihood
losses of poor urban and rural households.
Unfortunately, experience of disaster
contingency funds is still mixed and has tended
to show that the funds get diverted to other
government priorities, in which case the losses
associated with extensive risk manifestations are
not covered at all and only increase the deficit of
infrastructure and services faced by the urban
and rural poor.

6.4 The management of ecosystem services
6.4.1 Approaches to ecosystem
management
Resilient ecosystems are not only important
for reducing disaster risks. They are critical
to providing for sustainable livelihoods, in
securing a reliable flow of goods and services,
and in reducing vulnerability to an increasingly
unpredictable climate. Building ecosystem
resilience requires actions at different scales,
with a wide array of stakeholders, and an
understanding that different bodies of
knowledge, including scientific, technical and
local and traditional, are needed to understand
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the effects of global environmental change on
local ecosystems.
The global decline in many regulating
and provisioning ecosystem services contributes
to increasing hazard for poor urban and rural
households as well as declining livelihood
resilience. From this perspective, ecosystem
management is an emerging practice that can
potentially contribute both to the regulation
of weather-related hazards as well as to the
strengthening of livelihoods.
A schematic view of the costs and benefits
of ecosystem management is given in Figure 6.1.
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Figure 6.1:
Costs and
benefits of
applying
ecosystem
management
to disaster risk
reduction48

Restoration costs (RC)
1st order costs

Benefits or avoided costs (AC)
1st order benefits

Costs occurring from maintaining ecosystems,
restoring damaged or lost ecosystems, and
designing ecosystems in order that they deliver
disaster regulating ecosystem services
Costs for developing ecosystem approaches
that often diverge from conventional
approaches
Costs for developing basis, e.g. data necessary
for decision-makers to pursue new strategies
Costs for awareness-, knowledge- and
capacity-building among involved stakeholders
and civil society to support the ecosystem
approach
Costs for implementing approaches, and
for maintaining/monitoring implemented
approaches

Costs that would have occurred from (economic,
social and environmental) damage caused
by natural disasters that could be reduced or
avoided by the use of an ecosystem approach
Direct benefits resulting from using an
ecosystem approach that reduce disaster
risk, e.g. avoided loss of land through erosion
through establishment of protective coastal
vegetation

Opportunity costs (OC)
2nd order costs

Co-benefits (COB)
2nd order benefits

Costs resulting from adopting an ecosystem
approach – primarily economic benefits foregone
due to alternate land use
Loss of benefits from using the ecosystem
that were contrary to management of the
ecosystem for disaster risk regulation, e.g. loss
of income from logging in watershed areas that
are now being reforested for the purpose of
regulating flood and sediment flow

Benefits resulting from adoption of an ecosystem
approach
Indirect benefits that result from using an
ecosystem approach, e.g. harvesting of
products from trees planted and protected to
prevent erosion and desertification

In the case of ecosystem restoration, the
avoided costs may significantly exceed the
restoration costs. For example, planting and
protecting 12,000 ha of mangroves by the IFRC
in Viet Nam cost approximately US$ 1 million
but reduced the costs of sea dyke maintenance
by US$ 7.3 million per year. At the same time,
the co-benefits may also greatly exceed the
opportunity costs. For example, the Millennium
Ecosystem Assessment estimated that the value of
healthy coastal mangroves as nurseries, pollution
filters and coastal defences is US$ 1,000 to
US$ 36,000 for mangrove value versus US$ 200
per hectare for shrimp farming 49. In Malaysia, the
economic value of mangroves as coastal defences

has been estimated at US$ 300,000 per kilometre,
taking into account the costs of hard engineering
work to achieve the same protective effect 50.
In Switzerland, the economic value of forests
in preventing avalanches is valued at US$ 100
per hectare per year in open areas but up to
US$ 170,000 in areas with high-value assets 51.
At the same time, ecosystems often provide
important co-benefits if properly managed.
Some of the most fertile agricultural land on the
planet depends on regular flooding to recharge
the soil with nutrients. Flooding can also
recharge aquifers in semi-arid areas or transport
vital sediments and nutrients to sustain coastal
fisheries in other areas. Periodic fire is vital to
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the health of some forest ecosystems. In these
cases the co-benefits of protecting the ecosystem
usually outweigh the opportunity costs. The best
examples of ecosystem management are win–win
strategies that simultaneously reduce hazard and
increase livelihood viability for poor households,
while providing broader global co-benefits in
areas such as water and energy supply, air quality
and climate regulation.
Managing the provision of ecosystem
services is complicated for many reasons. While
the benefits may appear obvious they are often
shared by many people over the long term.
Ensuring that private interests do not degrade
these social benefits requires effective and longterm institutional, legal and administrative
systems backed up with the resources and
political support to be respected. There are
many opportunities to engineer ecosystems to
provide multiple ecosystem services. However,
engineering ecosystems to ensure that they
optimally produce services that are produced
and consumed by different social groups and
economic and political interests at different
scales is usually a daunting governance
challenge. Nevertheless, there are a number of
different practices that applied appropriately
or in combination can facilitate ecosystem
management in a way that does reduce hazard
and strengthen livelihoods.
6.4.2 Environmental governance
The broad area of environmental governance
involves creating policy and regulatory
frameworks and institutional structures to
promote environmental sustainability. Often
these frameworks specify levels of environmental
protection and call for means to monitor and
enforce that protection. One of the best known
and most widely applied tools is the use of
Environmental Impact Assessments (EIA) in
project and investment planning and approval.
Disaster risk considerations are now increasingly
factored into EIAs. For example, the Caribbean
Development Bank has integrated disaster risk
into its EIAs and several Caribbean Community
and Common Market (CARICOM) member
countries, such as Guyana and Trinidad and
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Tobago, have already formalized these changes in
the EIA process.
6.4.3 Integrated planning
Integrated planning, in which both environmental
and disaster risk considerations are factored into
land-use and development planning, is another
mechanism that can facilitate the management
of ecosystems. This includes integrated coastal
zone management, integrated water resource
management, as well as specific initiatives such
as the Mangroves for the Future initiative – a
multi-country, multi-agency, multi-stakeholder
initiative aimed at improving coastal zone
management. The success of integrated
planning is closely associated with the quality
of governance and in most countries success
has depended, as in other areas, on innovative
partnerships between national agencies, local
governments and civil society.
6.4.4 Protected areas
Protected areas legislation, and other methods
of natural resource management to conserve and
restore ecosystems, is another relevant tool. The
promotion of natural floodplains and wetlands
as cost effective measures for flood hazard
mitigation is becoming increasingly accepted in a
number of countries as an alternative to expensive
hard-engineering measures such as canalizing
rivers and building flood defence walls. Protected
forests regulate the water cycle, can mitigate
flood and drought hazard and contribute to the
sustainability of rural livelihoods both through
the provision of forest products as well as ecotourism (see Box 6.11). Coastal afforestation and
the protection and restoration of mangroves can
complement sea walls to protect erosion prone
coastlines.
6.4.5 Environmental technology
A range of new environmental technologies and
innovations is being introduced by the private
sector, NGOs and public sector initiatives that
offer new soft or eco-engineering approaches
to the management of ecosystems and hazards
and of energy, as well as to the strengthening of
rural and urban livelihoods. Examples include
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Box 6.11:
Madagascar’s
watershed
protection 52

Some previously degraded areas have been
rescued and economic benefits have been
quantified due to the consequent risk reduction.
Deforestation in the eastern part of Madagascar
had exacerbated flooding from annual monsoon
rains. Then, in 1989, the National Environmental
Action Plan created the Mantadia National Park
including the watershed of the Vohitra River. In
terms of reduced crop damage, the estimated
1997 value of the watershed protection was
US$ 126,700 – quite substantial considering the
local economic situation.

technologies for water harvesting in drought
prone areas, for managing temperature extremes
in housing, fuel efficient stoves aimed to limit
deforestation, decentralized microhydro and solar
energy, and countless others. While the potential
of technological innovation is enormous, major
cultural and economic barriers often exist to their
adoption by risk-averse poor rural and urban
communities. As a result, while pilot projects
abound, cases of mainstreaming and up-scaling
are still the exception.
6.4.6 Payment for ecosystem services
Payment for ecosystem services (PES) is an
environmental management tool that has been
in existence since the 1990s. It involves placing a
monetary value upon ecosystem services and then
finding both ‘buyers’ and ‘sellers’. The costs and
benefits of the different kinds of provisioning,

Box 6.12:
PES in Costa
Rica 53

In the Costa Rican programme of PES, forest
landowners are paid a flat rate for protecting
their forest. These payments are considered a
compensation for the environmental services
provided. The system acknowledges four types of
services: protection of watersheds, biodiversity,
carbon mitigation and scenic beauty/tourism. It
does not value the actual services provided by
a particular forest area, but rather pretends that
all forests provide the same average of services
and are thus eligible to the same payment.
Also, it currently does not differentiate between
areas of high vs. low risk of forest degradation
or deforestation. The fact that the landowners’

regulatory and cultural ecosystem services are
valued and systems are designed so that users
pay for the services provided. For example, a
protected watershed provides water for domestic
consumption and hydro-energy for a nearby
city but if the watershed were deforested for
logging this would provide benefits for those
who sold the wood. If logged the costs in terms
of reduced availability and more expensive
water and electricity would be paid for by the
residents of the city. Using a PES approach, the
opportunity costs of protecting the watershed
would be paid for by water and electricity
consumers (predominantly from peri-urban and
urban areas), who receive co-benefits in terms of
a secure and cheap supply of water and energy.
PES could therefore potentially play a major role
in supporting efforts to reduce hazard both in
urban and rural areas as well as to increase rural
livelihood sustainability (see Box 6.12).
However, the mainstreaming of PES is still
in its infancy and many current PES programmes
present serious obstacles to the inclusion of poor
households 55, given that they were originally
designed to meet conservation rather than
poverty reduction goals. The policy attention
in many countries is indeed now shifting to
identifying reforms needed to increase the
potential of PES for poverty reduction and even
in their current imperfect form, PES programs
have managed to deliver some important
benefits to low-income households, including
the penetration of new markets for sustainable

demand for PES enrolment currently exceeds by far
the availability of financial PES resources indicates
that for some landowners the PES payments are
much higher than actual conservation opportunity
costs. It is likely that efficiency of the PES could
be increased if payments were better aligned with
opportunity costs and threats and if spatial priorities
were established. A less standardized approach,
however, would complicate the PES system and
increase research and administration costs.
In Central American countries other than
Costa Rica, PES mechanisms have been difficult to
establish due to enduring institutional deficiencies,
lack of legal land tenure and poor governance 54.
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timber, organic coffee and other agroforestry
products. Like other forms of environmental
income, PES may not be sufficient in itself to
raise rural households out of poverty, but it can

become an important contributor to livelihood
security due to the regularity of the payments and
the incentive they provide to manage sustainable
ecosystems.

6.5 Community- and local-level approaches to disaster risk
reduction
The analysis presented in Chapter 3 highlighted
that local areas exposed to the same hazard
manifest very different patterns of risk. This
indicates that while disaster risk is influenced by
broader national and global factors such as the
quality of governance or climate change, it is
shaped at the local level. The way communities,
municipal governments, enterprises and other
local actors use and transform territory, natural
resources, the built environment and other
assets has an enormous influence on how
hazard, exposure, vulnerability and resilience are
configured in each locality and together define
the social territory of risk.
Given that risk is configured locally and
that disaster impacts are experienced locally, it
is unsurprising that in all the different practice
areas reviewed in this chapter, emphasis has
been placed on the importance of engaging local
stakeholders, civil society organizations and
municipal governments in disaster risk reduction.
This section will examine this engagement
with community-based organizations and local
government as a practice in its own right, one
that cuts across all the other practice areas.
6.5.1 The emergence of communityand local-level approaches
Since the 1980s, there has been a growing interest
in the practice of community-based or locallevel disaster risk reduction (referred to here
as C-DRM and L-DRM 56). Interest in these
approaches initially came from the pioneering
work of NGOs in Asia and Latin America,
which recognized that national disaster risk
reduction policies, strategies and programmes
frequently failed to address the risks faced by
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the urban and rural poor, were uneconomic
and often ineffective. Since the 1990s, C-DRM
and L-DRM initiatives have been increasingly
and enthusiastically promoted by bilateral and
multilateral organizations and governments. In
1994, the Yokohama Declaration, from the first
World Conference on Disaster Reduction, put an
official seal of blessing on these approaches
by stressing the importance of focusing disaster
risk reduction efforts on poor communities 57.
While in C-DRM the focus is on direct
partnership with local community organizations,
in L-DRM the focus is on working with and
through local governments. As a practice
C-DRM has taken root in all developing regions.
L-DRM, in contrast, has evolved mainly in Latin
America and to some extent in Asia. L-DRM
and C-DRM approaches, however, are rarely
mutually exclusive. Most L-DRM approaches
rest on partnerships between local governments
and community and civil society organizations.
Similarly, the most successful C-DRM
approaches are those that have managed to attract
the support of local and national governments.
Clearly the definition of what is or isn’t local
varies from context to context. As a mediator
and arbitrator of different social interests and
conflicts and as a key actor in environmental,
territorial and sector planning and development,
local governments can potentially play a huge
role in disaster risk reduction. However, the
strength or weakness of local governments varies
enormously according to a country’s territorial
and political–administrative structure, the level
of decentralization of government responsibilities
and the availability of resources.
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Most C-DRM and L-DRM initiatives are
rarely explicit about how they would contribute
to reducing poverty. But a common feature
of almost all such initiatives is that they focus
on poorer communities. In fact, the focus on
addressing disaster risk in poor areas is so implicit
that, in most cases, ‘vulnerable community’ is
considered synonymous with rural or urban
poverty. In practice, nevertheless, C-DRM and
L-DRM initiatives often develop in areas with
functioning and active community organizations
or local governments, which are not necessarily
the most poor or the most vulnerable.
C-DRM and L-DRM consist of applying
a community- or local-level approach to a wide
range of practices. A wide range of participatory
tools and techniques, such as vulnerability and
capacity analysis, have been developed and
applied in support of C-DRM and L-DRM
initiatives 58.
C-DRM and L-DRM approaches have been
applied to:
the mapping and monitoring of hazard
levels, using local knowledge to develop early
warning systems
hazard mitigation activities, such as the
strengthening or construction of dykes, slope
stabilization, the recovery of mangroves and,
in urban areas, improvement of drainage
improved ecosystem management, under local
responsibility, including in some cases the use
of PES mechanisms
development of participatory land-use and
development plans that incorporate disaster
risk considerations
strengthening of livelihoods, through
promotion of employment and measures to
increase agricultural productivity, water and
food security and marketing initiatives
application of microfinance and
microinsurance to increase social protection
and resilience
strengthening of local governance, including
the disaster risk reduction capacities of local
governments
the adoption of gender-sensitive approaches
into disaster risk reduction practices.
A great number of community and local
development initiatives also address many of the

underlying risk factors highlighted in this Report
but are not labelled C-DRM and L-DRM.
6.5.2 Why community and local
involvement is important
In principle at least, an engagement of civil society
and local government in disaster risk reduction
would seem essential for a number of reasons 59.
If local stakeholders are not engaged in
the design, implementation and management of
disaster risk reduction, then the resulting policies,
strategies and plans are less likely to respond
appropriately to local conditions. For example,
cases abound of projects to build hazard resistant
but ecologically and culturally inappropriate
housing, which ends up not being accepted by
the local population 60.
Similarly, if local organizations are not
stakeholders in the management of facilities
and infrastructure they are less likely to look
after them. For example, investment in local
infrastructure to reduce hazard, such as storm
drainage or slope stabilization, without local
involvement and ownership, often results quite
quickly in a lack of maintenance and critical
disrepair.
The cost of disaster risk reduction can often
be dramatically reduced due to the mobilization
of local resources, capabilities and knowledge.
These assets are often not accessed by national
or international organizations because they are
either unaware of the potential or because the
mechanisms that permit a dialogue with local,
particularly poor, communities do not exist.
Local and community engagement
contributes to building social capital, raises
awareness of disaster risk and strengthens
local capacities to address a wider range of
development issues.
6.5.3 C-DRM and L-DRM in practice
Documented C-DRM and L-DRM initiatives
address both sides of the disaster risk–poverty
nexus. There are initiatives that focus on
increasing resilience, avoiding the translation of
disaster impacts into poverty outcomes; others
that seek to reduce the translation of poverty
into disaster risk; and yet others that seek to
address both.
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The vast majority of C-DRM and L-DRM
initiatives currently concentrate on risk factors
that can easily be addressed at the communityor local-level with small investments, for
example, improvements in disaster preparedness
and response, rather than those that require
addressing more structural issues such as access
to land or natural resource management (see
Box 6.13).
The Disaster Preparedness European
Commission’s Humanitarian Aid Office, for
example, has promoted a large number of
disaster-preparedness projects where preparedness
and response planning and early warning
systems have often been complemented with
local hazard mitigation schemes, for example
building and strengthening dykes and stabilizing
slopes. Despite a relatively modest investment
(approximately € 80 million worldwide over
the last decade) these projects have probably
contributed significantly to a reduction in
mortality and greater livelihood security in the
areas where they have been implemented. While
it is difficult to prove whether poverty has been
reduced, it is reasonable to assume that if they

Box 6.13:
Reducing flood
risk through
a job creation
scheme61
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Heavy rains occur regularly in the West African
state of Liberia, yet drainage systems have not
been maintained for decades due to factors
including lack of funds, years of neglect and
misrule, and the civil war. As a result, flooding
has triggered recurrent disasters in both rural and
urban settings.
Cleaning the drains was not a priority
for government officials or citizens. Only after
the international NGO Mercy Corps raised the
possibility of cash-for-work options did government
officials embrace the idea. In September 2006,
a one-year project was launched in five counties
to clear and rehabilitate drainage systems to
significantly increase the flow of rainwater and
reduce the risk of localized flooding and related
health problems.
The project met the double objective of
creating income (it generated more than 17,800
days of employment) and achieving work that
benefited the public, including providing clean
water through water well rehabilitation and
improving market access by clearing roads and
constructing small bridges.

had not been implemented, poverty in the areas
concerned might have been worse.
A growing number of C-DRM and L-DRM
initiatives, however, address the vulnerability
of livelihoods, the decline of ecosystems, the
lack of social protection, unsafe housing, the
improvement of governance and other underlying
risk factors (see Box 6.14). Others aim to factor
disaster risk considerations into local landuse and development planning, for example
initiatives supported by Swiss Development
Cooperation and by the World Bank in
Central America, by GTZ in Peru or by local
governments in Colombia.
6.5.4 Limitations and potential of
C-DRM and L-DRM
Despite its apparent advantages, experience
of C-DRM and L-DRM over the last quarter
century illustrates that the approach has many
limitations in practice.
In principle both C-DRM and L-DRM
are described as processes through which
disaster risk reduction issues are addressed and
local capacities strengthened. In other words,
an underlying rationale of both approaches is
that there is empowerment of and ownership by
local stakeholders, either at the community or
municipal level that should lead to a sustainable
reduction in disaster risks over time 63.
In practice, however, most initiatives are
programmes and projects that are implemented
at the community or local levels rather than
with community or local ownership. Most
initiatives have been promoted by NGOs and
other supra-local organizations and have been
delivered as relatively short-term projects or
programmes, which while they are certainly
disaster risk reduction activities, rarely generate
the organizational and institutional underpinning
that sustainable processes would require. Often,
when the project or programme ends the process
also ends, indicating that local ownership and
involvement may be shallower than it appears.
Those cases where sustainable local processes have
emerged tend to be where national governments
have decentralized both responsibilities and
resources to the local level, as done in cities in
Colombia such as Manizales or Bogota. For
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Box 6.14:
Stabilizing
livelihoods
through
communitybased
preparedness,
India62

Exposed to floods, tropical cyclone or drought
almost every year, Malda district in the State of
West Bengal, in east India is also plagued by
low agricultural production and lack of jobs. This
situation has exacerbated migration, malnutrition
and other related problems that increase
vulnerability to disaster. Marginal farmers and
landless labourers, who form over 70% of the
district’s population, are the most affected.
In February 2006, World Vision India, in
partnership with the Government of India and UNICEF,
initiated a project aimed at strengthening community
disaster preparedness and mitigation, while
providing wealth creation and income diversification
opportunities. Targeting 15,000 vulnerable farmers
and marginalized persons, with a special focus on
children, the project worked to improve livelihoods
as a disaster risk ‘safeguard’. Focused support was
provided through the following four strategies:
Awareness of disaster response and
preparedness measures was significantly
enhanced through the distribution of learning
materials to elementary school children. Local
Relief Action Teams were formed with village
volunteers, including women and youth, who are
now trained in first aid, rescue and coordination
with the local government structures in times of
disaster.

example, in Bangladesh and Cuba success in
disaster preparedness and response, leading
to a real and drastic reduction in mortality
due to tropical cyclones, builds on solid local
organization but in both cases it has received
sustained support from the national level.
While C-DRM and L-DRM can be
applied to all areas of disaster risk reduction,
in practice most of the success reported is in
the area of improved disaster preparedness and
response. In La Masica, Honduras, an effective
locally managed early-warning system resulted
in no mortalities during Hurricane Mitch, while
neighbouring areas where local capacities had not
been strengthened suffered hundreds of deaths. It
was a similar case when the 2004 Indian Ocean
tsunami struck the coast of Tamil Nadu. UNDP’s
strengthening of local capacities in the village of
Samiyar Pettai led to a greatly reduced impact.
In disaster preparedness and response the
required investments are relatively small and
the benefits immediately visible, at least when

Livelihoods and infrastructure development
was initiated to address some of the immediate
economic and physical barriers to disaster
resilience. Vulnerability assessments were
conducted and 50 families were assisted with
access to income generation activities, including
women-headed households. The project also
involved the community in the restoration of
ponds, installation of tube wells, digging of open
wells, construction of roads and the building of
two relief centres.
Working with children’s clubs to enable
community members to access disaster
preparedness materials and drill exercises
through children. This activity ensures that
preparedness reaches all households – including
illiterate households that cannot make use of
educational materials.
Relationships have been established with the
local government through ongoing meetings
and communications on the project. This has
ensured the cooperation of the local government
and provision of ongoing support for community
capacity-training sessions.
The project’s success is now being replicated
in 92 villages – thus integrating poverty reduction and
disaster risk reduction in World Vision’s programme
strategy.

the next disaster strikes. At the same time,
local preparedness and response capacities can
generally be strengthened without addressing
underlying risk drivers such as land-tenure and
access to resources, which generally lie outside
community and local government control. Success
in addressing these drivers through communitybased and local-level approaches has been far
more limited, precisely because so many of the
factors that need to be addressed are beyond the
capacities of local stakeholders to address.
The most successful programmes – while
community- or locally based – have developed
broader partnerships with governments and other
supra-local stakeholders (see Box 6.15). Many of
the underlying risk drivers cannot be addressed by
community organizations or local governments
on their own. Partnerships with national
agencies permit scaling-up of initiatives to go
beyond individual communities and localities
to address problems that affect wider areas,
such as watersheds and coastlines. They enable
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the investment of resources that are unavailable
locally and increase continuity and sustainability
as initiatives move from stand-alone projects
and programmes to longer-term processes. The
application of social funds to support C-DRM
and L-DRM initiatives, for example, offers the
potential to scale-up in just this way.
L-DRM has been most successful where
decentralization processes have provided local
governments with the resources and capacities to
fulfil their disaster risk reduction responsibilities,
such as in Brazil or Colombia. In such contexts,
local governments often become promoters of
C-DRM processes. Where local governments
are weak and disempowered it is unlikely that
L-DRM will take root as the technical capacities,
political authority or financial resources required
are generally not present.

Box 6.15:
Development
promotion from a
risk management
perspective, El
Salvador64
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The Lower Lempa Valley in El Salvador covers
an area of some 880 square kilometres that is
recurrently affected by flooding, minor landslides
and drought. This area is characterized by poverty
levels of over 70%, occupation by resettled excombatants from the civil war years, and agricultural
production primarily for local consumption and,
increasingly, for export.
Seriously affected by flooding related to
Hurricane Mitch in 1998, the area has regularly
demanded disaster risk reduction attention from the
national government. Until 2001, this had mainly
consisted of dyke building, river dredging exercises
and attempts to introduce an early warning system
for flood-related risks. The area had been typified
by a division between the west and east banks,
where the dominant local organizations professed
different, and at times, antagonistic philosophies on
development.
A new strategy for development in the area
was inspired by a Salvadorian Ministry of Natural
Resources and Environment project financed by the
IADB. The project was informed by risk management
goals and principles, and worked with the two major
organizations and other smaller NGOs and municipal
governments.
The central notion was that transformation
in employment and livelihood options was a crucial
component of risk reduction, and thus the plan
should emphasize ways that risk reduction and
development promotion could be enhanced on a
parallel front. Design of the strategy was achieved

To conclude, C-DRM and L-DRM are
approaches that can and should be applied to
ensure the effectiveness and viability of all the
other practices reviewed here, from strengthening
urban governance and rural livelihoods, through
to developing microinsurance and payment
systems for ecosystem management. Their
full potential is only fulfilled when they grow
into partnerships between government and
civil society, which are based not only on local
participation and ownership but on political and
economic support from national institutions, as
illustrated by the case of El Salvador (see Box
6.15). Such partnerships are fundamental for
advancing the different practices for addressing
disaster risk, poverty and climate change that
have been presented in this chapter.

using participatory diagnostic techniques whereby
the population participated actively in the diagnosis
and identification of development-based risk
reduction instruments and schemes.
The final strategy document called for
investment in such diverse aspects as:
woodland recovery on the river banks as a
means for flood control and generation of new
employment opportunities
road construction linking reliable and efficient
land to routes out of the zone
storage facilities for agricultural products so
as to be able to avoid forced sale of goods to
unscrupulous commercial intermediaries
provision of potable water supplies in order to
combat water-related disease during floods
and offer a permanent measure of every-day
security to the local population
early warning systems and continuity of dyke
strengthening and river dredging.
This combination of measures attempted to broach
the risk reduction theme from the angle of livelihood
strengthening and direct risk reduction measures. A
very important aspect in the proposed scheme was
the creation of a local, representative development
support organization that could bring together the
opposing factions in the area and negotiate new
projects with a shared direction and purpose. The
development of a second stage, an early warning
system for flood-related risk financed through
international funds demonstrates the ongoing
effectiveness of this model.
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The challenge
The evidence presented in this Report shows that, globally, disaster risk is disproportionately
concentrated in developing countries. Given similar levels of hazard exposure, developing countries suffer
far higher levels of mortality and relative economic loss than developed countries. In general, poorer
countries and those with weak governance are more at risk than wealthier, better governed countries.
Disaster impacts have more serious outcomes in countries with small and vulnerable economies,
including many small island developing states (SIDS) and land-locked developing countries (LLDCs), than
in larger countries with more diversified economies. Even assuming constant hazard levels, global disaster
risk is growing; economic loss risk is growing faster than mortality risk. In general, economic development
increases a country’s exposure at the same time as it decreases its vulnerability. However, in low- and
middle-income countries with rapidly growing economies, exposure increases at a far faster rate than
vulnerability decreases, leading to increased risk overall.
Within many developing countries, disaster risk is also spreading extensively, manifested as a
very large number of low-intensity impacts, affecting significant areas of a country’s territory. Almost
all these impacts are associated with weather-related hazards. Such risk patterns are expanding
rapidly, driven by factors such as fast – but poorly planned and managed – urban growth and territorial
occupation, which increase both the number of people and assets exposed. Increased hazard exposure
is aggravated by environmental mismanagement and the decline in the regulating services provided by
ecosystems. Empirical evidence at the local level shows that poorer households and communities suffer
disproportionately higher levels of loss and that disaster impacts lead to poverty outcomes. The poor
are less able to absorb loss and recover, and are more likely to experience both short- and long-term
deteriorations in income, consumption and welfare.
Climate change will magnify these interactions between disaster risk and poverty at all scales. On
the one hand it magnifies the severity, frequency, distribution and unpredictability of weather-related and
climatic hazards. At the same time, it erodes the resilience of poorer countries and communities through
decreased agricultural production, increased water and energy stress, greater prevalence of disease
vectors, and other effects. Even small increases in weather-related hazard due to climate change can have
a large magnifying effect on risk. Critically, climate change magnifies the unevenness of risk distribution,
meaning potentially drastic increases in the disaster impacts and poverty outcomes experienced by
poorer, less resilient countries and communities.

7.1 The imperative for urgent action
In principle, international frameworks such as
the Hyogo Framework for Action (HFA), the
Millennium Development Goals (MDGs) and
the United Nations Framework Convention
on Climate Change (UNFCCC) recognize the
links between disaster risk, poverty and climate
change. In practice, however, current progress
under these frameworks is not leading to a
sustainable reduction in disaster risk.
Under the HFA many low- and middleincome countries have made major strides
towards developing national policies, institutional
systems and legislation for disaster risk
reduction. However, far less progress has been

made in reducing disaster risk in the principal
development sectors. In many countries, this
is a consequence of insufficient development
per se. It is impossible to mainstream disaster
risk reduction into development that is not
there. However, progress is also challenged
by weaknesses in risk reduction governance,
including difficulties in compiling comprehensive
information on disaster risks, insufficient
engagement by the development sectors, and
major difficulties in ensuring implementation,
enforcement and accountability.
Progress in implementing climate change
adaptation is slow, and adaptation policy and
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institutional frameworks are largely disconnected
from those created to reduce disaster risk, at both
the national and international levels. Adaptation
faces similar challenges to disaster risk reduction,
in particular a governance framework that can
allow risk in the development sectors to be
addressed.
In principle, poverty reduction efforts in
both rural and urban areas have considerable
potential to address the underlying disaster
risk drivers if they are clearly focused. In
most countries, however, poverty reduction
has only weak functional linkages to policy
and institutional frameworks for disaster risk
reduction and climate change adaptation. At the
same time, the inclusion of disaster risk reduction
in instruments such as poverty reduction strategy
papers (PRSPs) is often limited to disaster
preparedness and response aspects, meaning that
their potential to address the underlying risk
drivers is often not fully exploited.
The world will experience significant
climate change, even if rapid progress is achieved

Box 7.1:
Recommendations
for Action

in moving towards a low-carbon economy. Risk
prone developing countries will only be able to
avoid further increases in disaster impacts and
poverty outcomes by taking decisive action to
address the underlying drivers that are responsible
for the concentration and expansion of risk.
A failure to address these drivers will result
in dramatic increases in disaster risk and the
associated poverty outcomes.
In contrast, if priority is given to addressing
these drivers, disaster risk can be reduced and the
HFA achieved. Given that disaster impacts and
outcomes are so disproportionately concentrated
in poorer countries and communities, this is also
critical to the achievement of poverty reduction
and sustainable development objectives, such as
the MDGs, and also offers the best opportunity
to adapt to climate change. Rather than a cost,
this should be seen as an investment in building a
more secure, stable and equitable future.
Box 7.1 outlines the main recommendations
for action highlighted in this Report.

A 20-point plan to reduce risk
Accelerate efforts to avoid dangerous climate change
1

Agree measures such as an effective multilateral framework to reduce greenhouse gas emissions
and policies for sustainable carbon budgeting. These are essential if potentially catastrophic
increases in disaster impacts and associated poverty outcomes are to be avoided in disaster
prone developing countries.

Increase the economic resilience of small and vulnerable economies
2

Coordinate policies on trade and productive sector development with policies in climate change
adaptation and disaster risk reduction in order to strengthen economic resilience, particularly in
the case of SIDS and LLDCs.

3

Promote the development of catastrophe pools between such countries to allow the transfer
of sovereign risk at an affordable cost and provide a more reliable mechanism for recovery and
reconstruction.

Adopt high-level development policy frameworks to reduce risk
4
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Adopt overarching national development policy frameworks at the highest level, backed by the
necessary political authority and resources, focusing on the underlying drivers of disaster risk.
These should bring coherence to, align and integrate existing efforts being pursued under the
HFA and through poverty reduction and climate change adaptation instruments.
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Focus development policy on addressing the underlying risk drivers
5

Build the capacities of urban and local governments to integrate disaster risk reduction
considerations into a broader strategy to ensure the supply of safe land, secure tenure,
infrastructure and services, and adequate, disaster resistant housing for the urban poor.

6

Invest in natural resource management, infrastructure development, livelihood generation and
social protection to reduce vulnerability and strengthen the resilience of rural livelihoods.

7

Protect and enhance ecosystem services through mechanisms such as protected area
legislation, payment for ecosystem services and integrated planning.

8

Shift the emphasis of social protection from an exclusive focus on response to include predisaster mechanisms and more effective targeting of the most vulnerable groups.

Adopt an approach supportive of local initiatives
9

Promote a culture of planning and implementation of disaster risk reduction that builds on
government–civil society partnerships and cooperation and is supportive of local initiative, in
order to dramatically reduce the costs of risk reduction, ensure local acceptance, and build
social capital.

Build on existing systems for public administration to incorporate innovations into the governance
of disaster risk reduction
10

Ensure that responsibility for disaster risk reduction is vested in the highest level of political
authority and is explicitly incorporated into national development plans and budgets.

11

Harmonize and where possible integrate the governance arrangements for disaster risk reduction
and climate change adaptation.

12

Promote greater synergy in hazard monitoring and risk identification, leading to comprehensive
multi-hazard risk assessment, through the functional integration of the scientific and technical
bodies responsible for meteorology, geology and geophysics, oceanography and environmental
management, etc.

13

Subject all public investment to a cost–benefit analysis to enhance its sustainability and costeffectiveness, and contribute significantly to the reduction of disaster risk.

14

Encourage national control and audit offices to undertake periodic reviews of the implementation
of disaster risk reduction policy in order to achieve improvements in accountability, enforcement
and control.

15

Strengthen the linkages between the organizations that generate warnings and those
responsible for disaster preparedness and response, and between the national and local levels in
order to increase the effectiveness of early warning systems in risk prone communities.

16

Support the development of insurance markets so that a larger proportion of at-risk households
can have access to risk transfer mechanisms, complemented by other financial tools such as
microfinance and contingency financing.

Invest to reduce risk
17

Increase the resources available for climate change adaptation in risk prone developing
countries, in order to complement resources pledged to achieve the MDGs and allow such
countries to address the underlying drivers of risk.

18

Use increased public spending in the context of economic stimulus packages, to invest in riskreducing infrastructure and other measures that address the underlying risk drivers.

19

Ensure that additional investments are made to factor disaster risk reduction considerations into
all new development.

20

Strengthen the capacities of disaster prone countries to develop the policy and governance
frameworks necessary to organize and manage all the above.
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7.2 Global action to reduce risk
7.2.1 Climate change mitigation
The evidence of increasing disaster risk presented
in this Report underlines the critical importance
of avoiding dangerous climate change. Greater
urgency is needed in efforts to reduce GHG
emissions and energy consumption if a
potentially catastrophic increase in disaster risk –
the impacts of which will be largely concentrated
in developing countries – is to be avoided.
Mitigation must be a priority for highincome nations because they are responsible
for most GHG emissions to date. For most
low-income nations, there is not much scope
for mitigation because current levels of GHG
emissions are so low. In many low-income
countries, carbon dioxide emissions per capita
are less than 1/200th that of the United States of
America and Canada. In 2004, annual per capita
carbon dioxide emissions were around 20 tonnes
in the United States of America and Canada,
between six and ten tonnes in most European
nations, and less than 0.25 tonnes for many
nations in sub-Saharan Africa and Asia1. These
nations’ per capita figures are also far below the
targets for the world average sought for 2030 or
2050 to slow and then stop the increase in carbon
dioxide concentrations in the atmosphere.

However, achieving the necessary
reductions in global emissions will also require
‘low-carbon’ development paths for all growing
economies (including the successful low- and
middle-income nations).
7.2.2 Trade policy and productive
development
The threat posed by disaster risk is highest in
the case of SIDs, LLDCs and countries with
small and vulnerable economies. Many of these
countries are also highly susceptible to climate
change. As climate change worsens, hazard levels
and economic vulnerability will rise. Given the
reliance of many vulnerable countries on a single
economic sector, risk may reach unsustainable
levels, in some extreme cases threatening their
social and economic viability as nations.
A key recommendation is to start
coordinating policies on trade and productive
sector development with those on climate
change adaptation and strategies for disaster
risk reduction. Strategies are needed to develop
capacities and reduce dependence on a single
economic sector. The resilience of these countries
will increase if they can diversify their economies
and improve their participation in world trade.

7.3 Policy frameworks for risk reducing development
7.3.1 Addressing the underlying risk
drivers is possible
It is possible to address the underlying drivers
of disaster risk. In all regions, innovative
approaches are already being applied at the
local level and in different sectors, which show
that it is possible to address these underlying
risk drivers. These include mechanisms for
providing land, infrastructure and housing for
the urban poor; strengthening the resilience of
rural livelihoods; enhancing valuable regulatory
and provisioning ecosystem services; using
microfinance, microinsurance and index-based
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insurance to strengthen resilience. The most
successful of these experiences have emerged in
the context of innovative partnerships between
national and local governments and civil society
that increase the effectiveness and sustainability
of investments, reduce costs, and build valuable
social capital.
These experiences demonstrate that the
underlying risk drivers can be addressed, and
that the tools, methods and approaches necessary
to do so already exist. However, they must still
be integrated into the policy mainstream. Most
countries still lack a determined and focused
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high-level development policy framework that
addresses these drivers and is supportive of such
innovative approaches. Without such central
support, ongoing efforts in disaster risk reduction
and climate change adaptation cannot gain
traction.
The adoption of such an overarching policy
framework would allow the different plans,
programmes and projects in poverty reduction,
climate change adaptation and disaster risk
reduction – as well as in sustainable development
in general – to become better aligned in order
to address the underlying drivers of disaster
risk. These plans and programmes include
PRSPs, National Adaptation Programmes of
Action (NAPAs), United Nations Development
Assistance Frameworks (UNDAFs) and
nationally specific programming instruments.
To be relevant and successful such a policy
framework must be at the centre of the political
agenda, backed by dedicated resources in the
national budget, and should have leadership at
the highest levels of government.
7.3.2 Seizing the opportunity to reduce
risk
The principal focus of risk-reducing development
should be to avoid the rise of new disaster risk.
While it is difficult to reduce existing major
concentrations of accumulated risk, the avoidance
of new risk will stabilize and eventually reduce
the overall stock of disaster risk.
From this perspective, the reduction of
extensive risk is particularly important, given
that it represents the initial stages of disaster risk
accumulation. Extensive risk can normally be
addressed with relatively small investments: for
example, minor investments in storm drainage
in informal settlements can greatly reduce
flood risk. It is better to address extensive risk
now, than to deal with major concentrations of
intensive risk in the future.
However, even intensive disaster risk
can be addressed over time. All buildings and
infrastructure, for instance, are periodically
renewed, repaired, replaced or upgraded, all of
which provide opportunities to avoid new disaster
risk. Each of these moments of change is a point
of bifurcation: if the opportunity is seized, new

risk will not arise, but if it is missed, new risk
begins to accumulate.
Risk is periodically liberated in disaster
events, reducing the stock of accumulated risk.
The recovery and reconstruction period, after
a disaster, therefore, is a particularly powerful
moment of opportunity to stop new risk from
arising. But it can only be seized if a clear policy
framework for risk reducing development exists.
A second aim should be to avoid the
translation of disaster impacts from existing risks
into poverty outcomes. Even if countries are
successful in avoiding the creation of new risk,
existing concentrations of unrealized risk may
be so vast that further and increased disaster loss
can be expected in the short- and medium-term.
Ensuring that these impacts do not feed back
into increased poverty is critical to defusing the
disaster risk–poverty nexus.
7.3.3 Urban and local governance
Every year the population of urban, informal
settlements increases by approximately
25 million people globally. If the expansion
of unregulated, informal settlements continues
to be the principal mechanism for absorbing
urban growth, there will be a commensurate
increase in both extensive and intensive
disaster risk, as well as urban poverty. Both
will be accentuated through climate change.
Improving urban and local governance
should therefore be a key policy priority in most
developing countries. As was highlighted in
Chapter 6, good urban and local governance is
usually built on a partnership between competent
and accountable local government and an active
civil society that can articulate needs and priorities,
as well as the decentralization of authority and
resources from a supportive central government.
Improvements in urban and local governance can
integrate disaster risk reduction considerations
into a broader strategy that ensures the supply
of safe land, secure tenure, infrastructure and
services, and adequate, disaster resistant housing
for the poor. Chapter 6 provided a non-exhaustive
list of good practices, which have already
been applied by cities around the world, and
which show that it is possible to absorb urban
growth in a way that does not increase risk.
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7.3.4 Strengthening rural livelihoods
As highlighted in Chapters 3 and 4, disaster
impacts translate into particularly challenging
poverty outcomes for the rural poor. Despite
urbanization, disaster risk in poor rural
areas will continue to be a major challenge
and one that will be accentuated by climate
change, since rural livelihoods still depend
heavily on weather-sensitive activities.
In those countries with large, poor
rural populations, it will be essential to focus
policy on strengthening rural livelihoods. As
outlined in Chapter 6, a range of innovative
approaches exist in areas including natural
resource management, infrastructure
development, livelihood generation and others.
While strengthening rural livelihoods per se
decreases vulnerability and increases resilience,
it is essential that disaster risk reduction
considerations are factored into the process, for
example, to ensure that new schools in rural
areas are built to hazard resistant standards.
7.3.5 Enhancing ecosystem services
Any further decline in the regulatory services
provided by ecosystems will increase weatherrelated hazard. A decline in provisioning services
will further increase the vulnerability of rural
livelihoods, as well as the availability of water
and energy in urban centres. Protecting and
enhancing such ecosystem services is therefore
another key policy priority.

It is cheaper and easier to manage and
protect ecosystems than to restore damage.
Chapter 6 highlighted a number of mechanisms
that are already available and that could
be mainstreamed including payments for
ecosystem services and integrated planning.
7.3.6 Targeted social protection for the
poorest and most vulnerable
At present most countries rely on ex post
mechanisms such as emergency assistance, cash
transfers and food aid to assist those affected
by disasters. Such mechanisms are short-term
and often fail to target the most vulnerable
groups, which according to the context may
include female-headed households, the elderly
and children. They also fail to address the
longer-term increases in poverty and inequality
caused by disaster loss, and negative effects on
health, human development and productivity.
Another key policy recommendation,
therefore, is to shift the emphasis of social
protection from ex post to include ex ante
mechanisms, and to more effectively target
the most vulnerable groups. This Report
has not reviewed social protection practice
and therefore does not provide detailed
policy guidance. Improved social protection
should be a key priority not only in those
areas subject to concentrations of intensive
risk, but in all communities affected by
ongoing manifestations of extensive risk.

7.4 An approach based on partnership
Risk reducing development should be supportive
of – and build upon – ongoing local and sectoral
initiatives. It should explicitly adopt an approach
built on partnerships between national and local
government, civil society and the private sector.
This Report has stressed the limitations
of conventional approaches to planning and
regulating development in low- and middleincome countries where a considerable proportion
of both economic and urban development
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occurs outside the formal sector. While further
improvements in building codes, land-use
planning and environmental regulations can
contribute to risk reduction in high- and
upper-middle income countries, they produce
diminishing returns in poorer countries and may
even be counter-productive. This might occur,
for example, if high building standards are used
to exclude poor families from the formal housing
market.
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If a policy framework for risk-reducing
development is to be actionable, a different
culture of implementation will be required,
one that builds on government–civil society
partnerships and cooperation. As highlighted in
Chapter 6, such partnerships can dramatically
reduce the costs of risk reduction, ensure local
acceptance, and help to build social capital,
which reduces long-term vulnerability.
The importance of this approach cannot be
overstressed. For example, investments in urban
drainage to reduce extensive risk in informal
settlements will be ineffective if the drains are not
maintained, are obstructed with garbage, or are
encroached upon by buildings. If the drainage
is planned and built in partnership with local
government and the affected communities, there

is a far better chance of it being maintained and
protected in the long-term.
This approach, however, needs a change
in culture in public administration in many
countries and therefore a corresponding
investment in capacity development with support
from the international community. Bilateral and
multilateral donors have traditionally preferred
large, top-down projects as an easy mechanism
for disbursing and managing resources. They also,
therefore, have a responsibility for supporting
a more process-based approach built on local
partnerships. There is now enough experience
of working through consortiums of NGOs and
mechanisms such as social funds to manage the
interface between donors, governments and local
communities.

7.5 Effective risk reduction governance
In addition to a policy framework that prioritizes
risk-reducing development, a set of governance
arrangements is needed for disaster risk
reduction, poverty reduction and climate change
adaptation, which is capable of ensuring that risk
considerations are factored into all development
investments. Improvements to risk reduction
governance are critical, in order to provide a
vehicle for policy and a systematic approach to
planning, financing and monitoring investment
in all sectors.
In particular, the existing institutional
and governance arrangements for disaster
risk reduction and climate change adaptation
need to be harmonized, building on existing
systems of public administration. Each country
has a different political and legal system and
arrangements for public administration:
there is no one-size-fits-all framework for risk
reduction governance. The development of a
single governance framework for risk reduction
would seem to offer opportunities for more
effective policy implementation and for avoiding
duplication and lack of coordination. The
harmonization of international frameworks and
requirements for planning and reporting would

be supportive of better integration at the country
level.
The institutional and administrative
responsibility for risk reduction has to be vested
at the highest possible level in government, in
order to have the necessary political authority
and resources to influence development policy.
If risk reduction can be included explicitly in
national development plans and budgets, all parts
of government are then able to programme risk
reduction actions and investments.
Fortunately, the review of HFA progress
highlighted that many countries are already
putting into place innovative mechanisms for risk
reduction governance, on which an improved
governance framework can be built.
7.5.1 Hazard monitoring and risk
information
Responsibilities for both hazard monitoring
and risk information management are currently
highly dispersed amongst a large number of
governmental technical institutions, universities,
and international technical cooperation projects.
As a result, little progress is being made in
comprehensive multi-hazard risk assessments
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and hazard monitoring is often ad hoc and
discontinuous.
It is recommended, therefore, that in the
context of a country’s planning system, greater
synergy is sought in hazard monitoring and risk
identification. This might be achieved by the
functional integration or merging into a single
institution of the large number of scientific and
technical bodies responsible for meteorology,
geology and geophysics, oceanography, and
environmental management.
Such functional integration or institutional
merging would improve the availability of
accurate and up-to-date disaster risk information
in appropriate scales and formats to support
decision-making. This would facilitate, for
example, the analysis of costs and benefits of
incorporating disaster risk reduction into public
investment, including ecosystem protection and
renovation; the identification of priorities for
investments in corrective disaster risk reduction;
the assessment of probabilistic risk levels for
the calculation of insurance premiums; the
provision of hazard maps for use by local and city
governments in land-use and territorial planning
and regulation; the formulation of building
codes; the dissemination of risk information
for the private sector and civil society; and the
establishment of norms and standards for risk
reduction, such as the new ISO 3100 Standard
currently under discussion.
Enhanced hazard monitoring would
support improved early warning related to
the major risks faced by a country, including
cyclones, floods, volcanic eruptions and risks
associated with climate variability such as El
Niño Southern Oscillation (ENSO) cycles.
7.5.2 Incorporating cost–benefit
analysis into public investment
Some countries have incorporated governance
innovations in their public investment systems,
such as the analysis of the costs and benefits of
disaster risk reduction, illustrated by Table 5.5.
On the basis of accurate and up-to-date
information on hazards, vulnerabilities and
risks, an effective public investment system,
normally located in either the planning or the
finance ministry, could ensure that all new
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public investment is subject to a cost–benefit
analysis to determine whether the additional
costs of incorporating disaster risk reduction
measures are justified by the level of risk. This
would enhance the sustainability and costeffectiveness of public investment, whether in
sectoral or local development, new development
or in rehabilitation of existing infrastructure
and services. Such action would contribute
significantly to the reduction of future disaster
risks.
Normally the finance or planning ministry
would also manage national budget resources for
investments in reducing and correcting existing
risks or those that are likely to increase due to
climate change. These resources would be used
for hazard mitigation; retrofitting of highly
vulnerable key facilities and infrastructure (for
example, schools, hospitals, water, sanitation
and energy networks); for the development of
early warning systems; for the restoration of
ecosystems; and for other corrective disaster risk
reduction investments.
If disaster risk reduction is incorporated
into public investment systems, the finance or
planning ministry would then also be best placed
to negotiate the transfer of residual sovereign risk
through participation in catastrophe pools, the
issue of catastrophe bonds or other instruments,
and to ensure that adequate resources exist
for investment in recovery and reconstruction
after disasters, through the management of
contingency funds.
7.5.3 Ensuring implementation
A further governance innovation implemented
in some countries is the inclusion of disaster risk
reduction on the national audit or controller’s
office agenda of periodic audits of public sector
performance. This in turn depends on risk
reduction becoming a central component of
national policy and being included in national
development plans and budgets.
This can ensure that risk reduction policies
and norms are implemented and enforced at
all levels and sectors of government. Without
improvements in implementation, enforcement
and control, there is a real danger that other
advances in policy and governance lead to
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achievements on paper but have little effect on
the underlying risk factors.
Audits can lead to administrative or other
sanctions for non-compliance. However, they can
also be used to highlight deficiencies and areas
where improvements can be made and should
become a key element in governance frameworks
for risk reduction.
7.5.4 Improvements in early warning
systems
The review of early warning systems (see Box 5.2)
highlighted nine areas in which improvements
are required to ensure that those at risk have
access to timely and understandable early
warning information, know their risks, and are
prepared to take appropriate risk-reducing action.
In particular, linkages need to be enhanced
between the systems that provide early warnings
of impending hazard events and the organizations
responsible for disaster preparedness and
response; local and community capacities for
preparedness and response also need to be
strengthened. Experience has shown that even
when national and regional early warning fails,
those areas with strong local capacities experience

drastically reduced mortality rates even in cases
of catastrophic events.
7.5.5 Risk transfer and financial
mechanisms
There are still major barriers to the penetration of
catastrophe insurance in lower-middle and lowincome countries. These barriers include the lack
of accurate and systematic risk assessments and
the necessary financial infrastructure.
Support for the development of insurance
markets in lower-income countries is another
governance innovation that addresses these
barriers, allowing a larger proportion of atrisk households to have access to risk transfer
mechanisms. The development of insurance
markets should be complemented by measures
such as microfinance and contingency funding
mechanisms to address different layers of risk in
each country.
A greater penetration of risk transfer
mechanisms in lower-income countries will
also provide a quicker, more predictable and
transparent mechanism for financing recovery
and reconstruction, enabling a rapid recovery of
livelihoods and lost assets.

7.6 Investing today for a safer tomorrow
In general terms, the cost implications of the
recommendations presented above have three
principal components:
1. Investment in risk-reducing development:
the cost of providing the infrastructure and
services needed to address the underlying
risk factors. For example, this might include
improvements to storm and surface drainage
in urban areas; retrofitting existing buildings
and infrastructure to reduce their vulner
ability; improving water and sanitation, health
and education; or providing infrastructure in
rural areas.
2. Incorporating risk reduction considerations: the additional costs of factoring risk
reduction considerations into all the above
investment.

3. Risk reduction governance framework:
the costs of building the governance frameworks and capacity at both the national and
local levels to organize the tasks listed in
points 1 and 2 above, and ensuring they are
implemented.
Progress in the first two components
depends on the presence of an adequate
governance framework. At the same time, a
governance framework without investment in
the first two components is analogous to a
country that has developed a comprehensive
building code, but where 90% of the housing
of the poor is built in the informal sector without
reference to the code. In other words, investment
in all three areas is mutually supportive.
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7.6.1 Investment in risk-reducing
development
Calculations of the costs of risk-reducing
development investment must include both the
cost of addressing existing development deficits,
such as upgrading existing informal settlements
or restoring damaged ecosystems, and that of
ensuring that new development contributes
to risk reduction – for example, ensuring
that the urban poor have access to safe land,
infrastructure and services.
It is difficult or impossible to provide
accurate global estimates of the cost of reducing
the development deficit in rural and urban
areas. However, as Box 7.2 shows, the estimates
developed by the Millennium Project serve to
give an idea of the magnitude.
These different estimates indicate that
several hundred billion dollars of investment a
year are required to address the underlying risk

Box 7.2:
The cost of
meeting the
MDGs
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Detailed estimates of the cost of meeting the MDGs
in Bangladesh, Cambodia, Ghana, Tanzania and
Uganda suggest a total of around US$ 1,000 per
person2. Of this, about half is for infrastructure.
The only housing-related component is around
US$ 30 per person allocated to slum upgrading3.
The difference between the total investment needed
to meet the MDGs and current domestic resource
mobilization from households and governments is
estimated to be approximately US$ 600 per person
for these five countries. If this average were applied
only to the LDCs, this would still imply a need for
external investment of US$ 480 billion over ten
years. The MDG finance gap for all low- and middleincome countries was estimated at US$ 73 billion in
2006, rising to US$ 135 billion in 2015. This costing
exercise highlights the high monetary cost of
addressing the development deficit that underpins
disaster risk reduction in poor countries.
The estimated cost of remedying existing
deficiencies in the provision of water, sanitation and
drainage in urban areas provides another relevant example. If we assume that there are 30 million urban
dwellings lacking provision for water and sanitation
in Africa and Latin America, and 150 million lacking
such provision in Asia4; and that the average cost per
household of providing water, sanitation and drainage is US$ 200–4005, with another US$ 200–400
needed for the trunk infrastructure this requires

factors in rural and urban areas. As Chapter 6
indicated, these costs can be greatly reduced
through innovative government–civil society
partnerships. However, even assuming that
governments up-scale and mainstream such
participatory approaches, there is no getting
round the fact that addressing the underlying risk
factors requires major and sustained investment,
of which the international community will have
to pay a significant portion. Reducing disaster
risk and adapting to climate change in developing
countries is not a free ride for the international
community.
Paradoxically the current global economic
crisis may offer an opportunity to promote
such investment. Many countries are increasing
public investment in areas such as infrastructure
and employment creation as part of economic
stimulus packages. To the extent that this
investment could be targeted at risk-reducing

(including water abstraction and treatment), then
US$ 42–84 billion would be needed. The proportion
of this that could be funded by local and national
governments would differ greatly between regions
and countries. At the same time, this only considers
the water and sanitation infrastructure needed in
urban areas and does not consider the investment
needed for the 55% of the population who live in
rural areas.
The cost of upgrading informal settlements
has been estimated at an average of US$ 665 per
person6. This implies that the cost of upgrading the
800 million to one billion people living in informal
settlements would be US$ 532–665 billion7. If 30%
of these investments could be recovered through
small loans and 10% was contributed by residents
themselves, this would still imply the need for some
US$ 300–400 billion.
The cost of providing good quality alternatives to the growth of informal settlements for an
estimated 457 million people between 2005 and
2020, through assisted owner-driven housing, would
require a per capita investment of US$ 400. This
implies a total requirement of US$ 182 billion, of
which 60%, or US$ 110 billion, would have to come
from subsidies. The other 40% could be funded
through savings and contributions from participant
households and cost-recovery from small loans.
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development (for example, improving drainage
in flood prone areas) it could be used as a risk
reducing tool.
7.6.2 Incorporating risk reduction
Risk reduction (whether conceptualized as
disaster risk reduction or adaptation to climate
change) is usually viewed as an additional
development cost. In fact, one of the principal
arguments that has been used to justify the
lack of progress in disaster risk reduction, is
that developing countries have other priorities,
such as reducing poverty, and cannot afford the
additional costs.
This Report puts forward a contrasting
view. As Table 5.5 illustrated, investment in
disaster risk reduction generally represents
a large saving in terms of avoided losses and
reconstruction costs. It is thus a way of lowering
the costs of poverty reduction and of addressing
the underlying risk factors. This means that the
real cost of development investments is actually
lower if disaster risk reduction is included.
Mechanisms such as catastrophe pools
and bonds may provide a means to transfer
residual risks, where it is not cost-effective to
reduce them. Given that insurance markets in
most lower-middle and low-income countries are
highly undeveloped, this policy recommendation
requires public sector support to ensure that risk
assessments are available for the estimation of
hazard and risk levels, and to assist with the startup costs associated with opening an insurance
market. These costs need to be included in

budgets for improving governance arrangements
for disaster risk reduction.
7.6.3 Risk reduction governance
framework
It is likewise difficult to estimate the investments
required to enhance national policy and
governance frameworks, because needs and
capacities vary from one country to another.
Many of these investments require an
element of international technical cooperation,
even in countries where most of the key resources
and capacities are available nationally. In any
case, the key resource in this case is political
will more than international finance. When the
necessary political will is present, even small
investments can produce huge benefits. Without
political will even large investments in capacity
building may have little tangible effect.
In conclusion, the key requirements
are to help countries strengthen governance
arrangements and improve management of
investments for addressing the underlying risk
drivers, and to ensure disaster risk reduction is
incorporated into those investments. Without
strengthening these arrangements and capacities,
even large investments in development may have
little tangible effect or be counter-productive.
If the governance arrangements and capacities
for risk reduction can be strengthened, small
investments can produce huge benefits. Investing
today to strengthen capacities is essential if future
generations are to enjoy a safer tomorrow.
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ABW

Aruba

0

0

0

0

0

0

AFG

Afghanistan

8

8

7

8

8

7

6

6

5

4

4

3

AGO

Angola

4

4

4

0

0

0

4

4

4

4

4

3

AIA

Anguilla

3

1

5

0

0

0

ALB

Albania

7

6

7

7

6

7

4

3

4

5

4

5

AND

Andorra

ANT

Netherlands Antilles

4

2

6

0

0

0

ARE

United Arab Emirates

0

0

0

0

0

0

0

0

0

ARG

Argentina

5

5

4

4

5

3

5

5

4

3

4

2

ARM

Armenia

7

6

7

7

6

7

5

4

5

4

3

4

ASM

American Samoa

2

0

3

2

0

3

ATG

Antigua and Barbuda

4

2

6

4

2

6

3

1

4

AUS

Australia

4

4

4

4

4

3

3

3

2

3

3

2

3

3

2

AUT

Austria

4

4

4

1

1

1

3

3

3

3

3

3

AZE

Azerbaijan

5

4

5

2

2

2

4

4

4

4

3

4

AZO

Azores Islands

BDI

Burundi

5

4

5

1

1

0

4

3

4

4

4

4

BEL

Belgium

3

3

3

0

0

0

3

3

3

BEN

Benin

4

4

4

4

4

4

4

4

4

BFA

Burkina Faso

4

4

4

BGD

Bangladesh

9

10

7

BGR

Bulgaria

4

3

4

BHR

Bahrain

0

0

0

BHS

Bahamas

4

2

5

BIH

Bosnia and Herzegovina

5

4

5

BLR

Belarus

4

4

4

BLZ

Belize

5

3

6

4

2

5

BMU

Bermuda

3

1

5

3

1

5

BOL

Bolivia

5

5

5

BRA

Brazil

5

6

3

1

2

0

BRB

Barbados

3

1

4

3

1

4

BRN

Brunei Darussalam

4

2

5

BTN

Bhutan

6

4

7

BVT

Bouvet Island

BWA

Botswana

4

3

4

CAF

Central African Republic

5

4

5

CAN

Canada

4

4

3

CCK

Cocos (Keeling) Islands

0

0

0

CHE

Switzerland

4

4

CHL

Chile

6

6

3

4

9

4

1

2

10

2

5

6

7

4

4

4

2

2

1

2

3

1

7

8

5

4

5

2

1

1

0

3

3

3

3

2

3

0

0

0

4

4

4

4

4

4

5
2

2

2

4

4

4

0

0

0

4

2

5

4

2

6

4

4

4

4

4

4

4

4

4

0

0

0

4

5

3

4

5

2

0

0

0

4

2

5

5

4

6

5

4

6

3

2

4

4

3

4

0

0

0

5

4

5

4

3

4

1

1

0

2

2

1

3

3

2

4

0

0

0

3

3

3

4

3

4

5

5

5

5

4

4

3

4

4

4

0

0

0
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Earthquakes Mortality
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Earthquakes Mortality
Risk class (absolute)

4

6

2

9

10

4

CMR

Cameroon

5

5

5

0

0

COD

Democratic Republic of
the Congo

7

8

6

7

8

COG

Congo

5

4

5

0

COK

Cook Islands

2

0

4

2

0

4

COL

Colombia

9

9

8

0

0

0

9

COM

Comoros

7

5

8

0

0

0

CPT

Clipperton Island

CPV

Cape Verde

5

3

6

CRI

Costa Rica

7

6

7

2

1

2

7

6

7

3

2

3

CUB

Cuba

5

5

5

4

4

4

1

1

0

4

4

CXR

Christmas Island

CYM

Cayman Islands

3

1

5

3

1

5

0

0

0

CYP

Cyprus

3

2

4

2

1

3

0

CZE

Czech Republic

4

4

4

0

0

0

3

DEU

Germany

4

4

3

1

1

0

DJI

Djibouti

5

4

6

5

4

6

DMA

Dominica

6

4

8

0

0

0

DNK

Denmark

0

0

0

DOM

Dominican Republic

6

6

6

5

5

DZA

Algeria

7

8

6

7

8

ECU

Ecuador

7

7

7

7

EGY

Egypt

5

6

4

ERI

Eritrea

4

4

4

ESH

Western Sahara

ESP

Spain

4

4

3

EST

Estonia

0

0

0

ETH

Ethiopia

6

6

5

FIN

Finland

FJI

Fiji

6

5

7

FLK

Falkland Islands
(Malvinas)

FRA

France

4

4

3

FRO

Faroe Islands

3

1

FSM

Micronesia (Federated
States of)

4

GAB

Gabon

GBR

5

4

6

4

3

1

4

2

6

4

2

6

4

3

UK of Great Britain and
Northern Ireland

3

GEO

Georgia

GGY

Guernsey

GHA

Ghana
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Landslides Mortality
Risk class (relative)

Cyclones Mortality
Risk class (relative)

7

5

6

Landslides Mortality
Risk class (absolute)

Cyclones Mortality
Risk class (absolute)

10

5

6

Landslides Mortality
Risk class

Cyclones Mortality
Risk class

9

Côte d’Ivoire

6

Floods Mortality Risk
class (relative)

Multiple Mortality
Risk class (relative)

China

CIV

5

Floods Mortality Risk
class (absolute)

Multiple Mortality
Risk class (absolute)

CHN

1

Floods Mortality Risk
class

Territory name

3

Earthquakes Mortality
Risk class (relative)

ISO3
code

Multiple Mortality
Risk class

Risk and poverty in a changing climate

7

6

8

4

4

6

2

5

5

4

4

4

3

0

4

4

4

5

5

4

6

5

6

4

0

0

0

0

0

4

4

4

4

3

4

9

8

5

5

4

5

5

4

7

5

8

5

3

6

5

4

5

4

4

4

3

0

0

3

2

4

3

3

3

3

3

3

4

2

2

3

1

2

1

3
6

4

8

0

0

0

5

4

4

4

4

4

4

6

5

5

4

4

4

3

7

7

4

4

4

5

5

4

3

4

2

5

6

4

0

0

0

4

3

4

4

3

4

1

1

0

3

4

2

3

3

2

0

0

0

4

5

3

4

5

3

5

6

4

1

1

1

5

4

6

0

0

0

3

3

2

0

0

0

4

4

3

1

0

1

5

0

0

0

4

3

5

3

2

4

4

2

0

0

0

3

3

2

2

3

1

5

5

5

3

3

3

5

4

5

5

4

5

4

4

3

4

4

3

3

3

2

Guinea

5

5

5

GLP

Guadeloupe

3

2

4

GMB

Gambia

4

3

5

GNB

Guinea-Bissau

4

3

5

0

0

GNQ

Equatorial Guinea

5

3

6

0

0

GRC

Greece

5

5

5

5

5

GRD

Grenada

0

0

0

GRL

Greenland

0

0

0

GTM

Guatemala

8

8

8

GUF

French Guiana

4

2

5

GUM

Guam

4

2

5

GUY

Guyana

4

3

5

HKG

Hong Kong

4

4

HMD

Heard Island and
McDonald Islands

HND

Honduras

6

HRV

Croatia

5

HTI

Haiti

HUN

Hungary

IDN
IMN

Landslides Mortality
Risk class (relative)

Floods Mortality Risk
class (absolute)

4

GIN

Landslides Mortality
Risk class (absolute)

Floods Mortality Risk
class

4

2

Gibraltar

Landslides Mortality
Risk class

Earthquakes Mortality
Risk class (relative)

3

1

GIB

Floods Mortality Risk
class (relative)

Earthquakes Mortality
Risk class (absolute)

Cyclones Mortality
Risk class (relative)

Earthquakes Mortality
Risk class

Cyclones Mortality
Risk class (absolute)

4

3

Multiple Mortality
Risk class (relative)

2

2

Territory name

Multiple Mortality
Risk class (absolute)

3

3

ISO3
code

Multiple Mortality
Risk class

Cyclones Mortality
Risk class

Summary table on mortality risk

4

4

4

4

0

0

0

4

3

4

3

2

4

0

4

3

4

3

2

4

0

0

0

0

5

3

6

5

2

2

2

4

4

3

0

0

0

0

0

0
0

0

0

2

2

2

8

8

8

3

1

5

3

1

4

4

0

0

0

5

6

3

3

3

4

5

6

6

6

3

3

3

Indonesia

9

10

7

0

0

0

Isle of Man

0

0

0

0

0

0

IND

India

9

10

7

6

8

4

IOT

British Indian Ocean
Territory

IRL

Ireland

4

3

4

IRN

Iran (Islamic Republic of)

8

8

7

8

8

IRQ

Iraq

5

5

4

1

1

ISL

Iceland

4

2

5

0

0

0

ISR

Israel

3

3

3

0

0

0

3

3

ITA

Italy

5

5

4

5

5

4

3

4

JAM

Jamaica

5

4

5

2

1

2

JEY

Jersey

JOR

Jordan

3

3

3

2

2

2

3

3

3

JPN

Japan

7

8

5

6

7

5

4

5

JTN

Johnston Atoll

KAZ

Kazakhstan

5

5

4

1

1

0

5

KEN

Kenya

5

5

4

0

0

0

KGZ

Kyrgyzstan

6

6

6

6

6

6

KHM

Cambodia

6

6

6

0

0

0

KIR

Kiribati

KNA

Saint Kitts and Nevis

5

2

7

5

2

7

2

1

3

KOR

Republic of Korea

5

5

4

3

4

2

0

0

KWT

Kuwait

2

1

2

0

0

4

4

3

6

6

5

4

2

5

0

0

0

0

0

0

3

2

4

4

4

4

4

6

6

6

4

3

4

5

6

3

3

5

5

5

5

4

4

4

5

4

5

3

2

3

4

3

4

4

3

4

1

1

1

4

4

4

5

5

5

0

0

0

3

3

3

1

1

1

9

10

7

5

6

3

5

6

3

9

10

7

8

10

5

4

6

2

3

2

3

3

2

3

7

5

6

4

3

4

2

0

5

5

4

3

3

2

4

2

5

3

3

2

3

2

4

4

3

5

4

5

2

4

5

2

5

4

1

1

1

4

4

3

5

5

4

4

4

4

3

3

3

6

6

6

4

4

4

0

4

5

3

4

4

3

0

2

1

2
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Earthquakes Mortality
Risk class

Earthquakes Mortality
Risk class (absolute)

Earthquakes Mortality
Risk class (relative)

Floods Mortality Risk
class

Floods Mortality Risk
class (absolute)

Floods Mortality Risk
class (relative)

Landslides Mortality
Risk class

Landslides Mortality
Risk class (absolute)

Landslides Mortality
Risk class (relative)

6

5

6

5

4

5

1

1

1

3

3

3

5

4

5

4

3

4

4

3

4

0

0

0

3

3

3
5

3

7

0

0

0

4

1

6

4

4

4

4

4

3

5

4

3

4

4

3

4

4

4

3

4

1

4

3

1

4

0

0

0

0

0

0

0

0

0

0

0

5

5

4

2

2

1

0

0

0

0

0

0

Monaco

4

1

6

Moldova (Republic of)

4

4

4

MDG

Madagascar

6

6

6

6

6

MDR

Madeira Islands

MDV

Maldives

MEX

Mexico

6

7

5

4

MHL

Marshall Islands

3

1

5

3

MID

Midway Island

MKD

The Former Yugoslav
Republic of Macedonia

4

3

5

MLI

Mali

4

4

4

MLT

Malta

3

2

4

MMR

Myanmar

9

9

8

MNE

Montenegro

5

4

MNG

Mongolia

4

3

MNP

Northern Mariana Islands

4

2

6

4

1

MOZ

Mozambique

6

6

5

5

5

MRT

Mauritania

4

3

4

MSR

Montserrat

4

1

7

0

MTQ

Martinique

2

1

3

MUS

Mauritius

5

4

6

MWI

Malawi

5

5

5

MYS

Malaysia

5

5

4

MYT

Mayotte

0

0

0

NAM

Namibia

4

3

5

NCL

New Caledonia

5

3

6

NER

Niger

4

4

4

NFK

Norfolk Island

0

0

0

NGA

Nigeria

5

6

4

NIC

Nicaragua

6

5

6

Cyclones Mortality
Risk class (absolute)

3

Cyclones Mortality
Risk class

2

Multiple Mortality
Risk class (relative)

3

Multiple Mortality
Risk class (absolute)

4

Multiple Mortality
Risk class

Cyclones Mortality
Risk class (relative)

Risk and poverty in a changing climate

LAO

Lao People’s Democratic
Republic

6

6

6

4

4

LBN

Lebanon

5

4

5

LBR

Liberia

5

4

5

LBY

Libyan Arab Jamahiriya

3

3

3

LCA

Saint Lucia

5

3

7

LIE

Liechtenstein

4

1

6

LKA

Sri Lanka

5

5

4

LSO

Lesotho

4

3

LTU

Lithuania

4

3

LUX

Luxembourg

3

LVA

Latvia

0

MAC

Macau

MAR

Morocco

MCO
MDA

ISO3
code

194

Territory name

0
3

0
3

0
2

5

5

4

0

0

0

4

1

6

1

1

1

4

4

4

2

2

2

6

1

1

0

4

4

4

5

5

4

5

3

5

6

4

4

5

3

4

5

3

1

5
1

1

1

4

3

4

4

3

4

4

4

4

2

2

2

3

2

4

9

9

8

6

6

5

5

6

4

6

2

1

2

4

2

5

5

4

6

4

1

1

0

4

3

4

0

0

0

6

3

1

4

5

3

3

2

4

4

4

4

4

3

4

3

4

0

0

4

1

7

2

1

3

0

0

0

0

0

0

4

3

5

5

4

6

3

3

3

4

4

3

4

4

4

1

1

0

4

4

4

4

4

3

0

0

0

4

3

4

3

2

4

0

0

0

4

2

6

6

6

5

0

0

0

5

3

6

4

3

4

4

4

4

3

3

2

0

0

0

5

6

3

4

5

3

4

4

4

4

3

4

5

4

5

NLD

Netherlands

3

3

3

NOR

Norway

3

2

3

0

0

0

NPL

Nepal

6

6

6

NRU

Nauru

NZL

New Zealand

5

4

5

OMN

Oman

2

1

3

PAK

Pakistan

8

9

7

PAN

Panama

5

4

5

PCN

Pitcairn

PER

Peru

8

8

7

PHL

Philippines

8

8

7

6

7

5

PLW

Palau

4

1

6

4

1

6

PNG

Papua New Guinea

6

6

6

0

0

0

POL

Poland

4

4

3

PRI

Puerto Rico

4

4

4

3

3

3

PRK

Democratic People’s
Republic of Korea

6

6

5

3

3

3

PRT

Portugal

4

4

PRY

Paraguay

5

PSE

West Bank and Gaza

2

PYF

French Polynesia

QAT

Qatar

REU
ROU

0

0

0

3

3

3

Landslides Mortality
Risk class (relative)

0

Landslides Mortality
Risk class (absolute)

0

Landslides Mortality
Risk class

0

Floods Mortality Risk
class (relative)

0

Floods Mortality Risk
class (absolute)

0

Floods Mortality Risk
class

0

Earthquakes Mortality
Risk class (relative)

Cyclones Mortality
Risk class (relative)

Niue

Earthquakes Mortality
Risk class (absolute)

Cyclones Mortality
Risk class (absolute)

NIU

Earthquakes Mortality
Risk class

Cyclones Mortality
Risk class

Territory name

Multiple Mortality
Risk class (absolute)

Multiple Mortality
Risk class (relative)

ISO3
code

Multiple Mortality
Risk class

Summary table on mortality risk

3

2

3

6

6

5

5

5

4

6

6

5

3

3

3

4

3

4

3

2

3

1

1

1

0

0

0

2

1

3

3

4

1

8

9

6

5

6

4

4

5

3

4

3

4

3

2

3

5

4

5

8

8

7

4

4

3

5

5

4

7

8

6

4

5

3

5

6

4

5

5

5

4

3

4

6

5

6

0

0

0

4

4

3

2

2

1

0

0

0

2

1

2

4

3

4

0

0

0

6

6

5

5

5

4

4

1

1

0

2

2

2

3

3

3

4

5

0

0

0

4

4

4

4

4

4

2

2

2

2

2

0

0

0

2

1

3

0

0

0

0

0

0

Réunion

0

0

0

0

0

0

Romania

8

8

7

8

8

7

0

0

0

3

3

2

RUS

Russian Federation

5

6

4

3

4

2

5

6

3

2

3

1

RWA

Rwanda

5

5

5

5

5

5

4

4

4

4

4

4

SAU

Saudi Arabia

3

3

2

2

2

2

3

3

2

SDN

Sudan

6

6

5

6

6

5

6

6

5

3

3

2

SEN

Senegal

4

4

4

0

0

0

4

4

4

SGP

Singapore

SGS

South Georgia and the
South Sandwich Islands

SHN

Saint Helena

SJM

Svalbard and Jan Mayen
Islands

SLB

Solomon islands

6

5

7

6

4

7

6

4

7

SLE

Sierra Leone

6

5

6

4

4

4

5

5

5

SLV

El Salvador

7

7

7

3

3

3

5

5

5

SMR

San Marino

4

1

6

4

1

6

SOM

Somalia

5

5

5

SPM

Saint Pierre et Miquelon

0

0

0

SRB

Serbia

5

5

5

3

3

3

STP

Sao Tome and Principe

6

4

7

6

4

7

2
0

4

1
0

2

3
0

5

7

0

0

7

7

1

1

0

5

5

5

5

5

5

4

4

4

0
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Floods Mortality Risk
class

Floods Mortality Risk
class (absolute)

Floods Mortality Risk
class (relative)

Landslides Mortality
Risk class

Landslides Mortality
Risk class (absolute)

Landslides Mortality
Risk class (relative)

Earthquakes Mortality
Risk class (relative)

Earthquakes Mortality
Risk class (absolute)

Multiple Mortality
Risk class (relative)

Suriname

4

2

5

4

2

5

SVK

Slovakia

4

3

4

4

3

4

2

2

2

SVN

Slovenia

4

3

5

2

1

2

3

2

4

4

3

4

SWE

Sweden

2

2

2

0

0

0

2

2

2

SWZ

Swaziland

4

3

5

0

0

0

4

3

5

2

1

3

SYC

Seychelles

0

0

0

SYR

Syrian Arab Republic

5

5

5

0

0

0

5

5

4

4

4

3

TCA

Turks and Caicos islands

0

0

0

TCD

Chad

5

5

5

5

5

5

3

3

3

TGO

Togo

5

4

5

THA

Thailand

5

6

4

TJK

Tajikistan

6

6

6

TKL

Tokelau

0

0

0

TKM

Turkmenistan

5

5

TLS

Timor-Leste

6

5

TON

Tonga

4

2

6

4

2

TTO

Trinidad and Tobago

4

3

5

0

0

TUN

Tunisia

4

4

TUR

Turkey

6

7

TUV

Tuvalu

0

0

0

0

0

0

TWN

Taiwan

7

7

7

2

2

2

TZA

United Republic of
Tanzania

5

6

4

UGA

Uganda

6

6

UKR

Ukraine

4

UMI

Baker Island

URY

Uruguay

USA

United States of America

UZB

Uzbekistan

VAT

Holy See

VCT

0
0

0
0

Cyclones Mortality
Risk class (relative)

Multiple Mortality
Risk class (absolute)

SUR

Cyclones Mortality
Risk class (absolute)

Territory name

Cyclones Mortality
Risk class

ISO3
code

Multiple Mortality
Risk class

Earthquakes Mortality
Risk class

Risk and poverty in a changing climate

0
0
4

4

4

4

3

4

1

1

0

5

6

4

4

4

3

6

5

6

5

4

5

4

3

4

5

1

1

1

5

4

5

0

0

0

7

5

4

6

4

3

4

5

4

6

6

3

1

4

0

3

2

3

4

3

5

4

0

0

0

4

4

4

3

3

3

5

6

7

5

4

5

3

4

4

3

7

7

6

3

3

2

4

4

4

5

5

4

4

4

3

5

5

4

5

6

6

5

4

4

3

4

4

3

5

3

1

1

0

4

5

3

2

3

1

4

3

4

4

3

4

3

2

3

6

7

4

6

7

4

3

4

1

3

4

1

8

8

7

8

8

7

5

5

4

2

2

1

Saint Vincent and the
Grenadines

4

2

6

4

2

6

VEN

Venezuela (the Bolivarian
Republic of)

6

6

5

1

1

0

5

5

4

4

4

4

4

4

3

VGB

British Virgin Islands

3

1

4

3

1

4

0

0

0

VIR

United States Virgin
Islands

3

1

5

3

1

5

0

0

0

VNM

Viet Nam

6

7

5

4

5

3

3

3

2

6

7

5

4

5

3

VUT

Vanuatu

7

5

8

6

4

7

5

3

7

5

3

6

WLF

Wallis and Futuna

0

0

0

0

0

0

0

0

0

WSM

Samoa

5

3

6

5

3

6

0

0

0

YEM

Yemen

4

4

4

3

3

2

1

1

0

4

4

3

ZAF

South Africa

4

4

3

1

2

0

3

4

2

3

3

2

ZMB

Zambia

4

4

4

1

1

0

4

4

4

3

3

3

ZWE

Zimbabwe

5

5

5

1

1

0

4

4

4

2

2
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This paper examines whether the hypothesis presented in Ocho Rios in 1984 is still valid and relevant. The ﬁrst part of the paper
revisits the central tenets of the 1984 paper. The second part of the paper gives a broad overview of how community-based
approaches have been taken up and evolved over the last quarter-century. The third part of the paper examines, with the beneﬁt
of hindsight, to what extent the approaches advocated in Ocho Rios are still valid. Finally, the paper examines the role of
community-based and local-level approaches looking into the future. The paper is written as a personal reﬂection, without any
pretence to academic rigour and also without systematically surveying the thousands of ongoing community-based or local-level
initiatives in disaster risk management, referred to in this paper as community-based disaster risk management and local-level
disaster risk management, respectively.
Keywords: community-based disaster risk management; local-level initiatives in disaster risk management; Ocho Rios; risk
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1. Introduction
Twenty-five years ago, the paper ‘Community
based hazard mitigation’ (Maskrey, 1984) appeared
as part of the proceedings of the International
Conference on Disaster Mitigation Program
Implementation, held in Ocho Rios on 12–16
November 1984. Before that time, many organizations and individuals in different parts of the
world had been working with local households
and communities to mitigate disaster impacts
(e.g. following the Guatemala earthquake in
1976, the Yemen earthquake in 1982 and the
Popayan earthquake in 1983). Approaches to
addressing vulnerability at the local level were
also starting to emerge in the literature (Davis,
1978, Wisner, 1979; Bommer, 1985; Egas 1985;
Leslie, 1986; Wilches-Chaux, 1989). However, the
Ocho Rios paper was, to my knowledge, one of
the first to systematically discuss approaches to
engaging local communities to manage and
reduce disaster risk as an object of analysis in itself.

This paper examines whether the hypothesis presented in Ocho Rios in 1984 is still
valid and relevant. The first part of the paper
revisits the central tenets of the 1984 paper.
The second part of the paper gives a broad
overview of how community-based approaches
have been taken up and evolved over the
last quarter-century. The third part of the paper
examines, with the benefit of hindsight, to what
extent the approaches advocated for in Ocho
Rios are still valid. Finally, the paper examines
the role of community-based and local-level
approaches looking into the future. The paper
is written as a personal reflection, without
any pretence to academic rigour and also
without systematically surveying the thousands
of ongoing community-based or local-level
initiatives in disaster risk management,
referred to in this paper as community-based
disaster risk management (CBDRM) and
local-level disaster risk management (LLDRM),
respectively.
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2. From somewhere along the time coast:
Ocho Rios, 1984
The Ocho Rios paper itself was written, not as an
academic essay, but as a personal reflection on
ongoing experiences in supporting low-income
urban and rural communities exposed to natural
hazards in Peru. In 1983, Gilberto Romero, Jose
Sato and this author had left the governmental
National Institute of Urban Development
(INADUR), where they had developed a study of
seismic vulnerability of the Lima Metropolitan
area (Maskrey and Romero, 1985), to form the
Centre for Disaster Prevention and Studies
(PREDES). PREDES was a non-governmental
organization that is still active to this day.
Unlike INADUR, which developed plans and
studies for government, PREDES was formed to
directly advise communities and local governments on how to manage and reduce their risks.
While initially focused on communities in the
landslide- and flood-prone Rimac Valley, to the
east of Lima, the services of PREDES were soon
in demand in other areas of Peru.
The approach of PREDES took as its starting
point that not only was most disaster risk concentrated in poor rural and urban communities but
that the exposure and vulnerability of these communities to natural hazards were anything but
accidental. It was an inherent characteristic of a
development process that generated inherent
and dramatic socio-territorial inequalities, one
of which was the concentration of disaster risk
in poor communities. For example, the urban
poor in the Rimac Valley had no alternative but
to occupy hazard-prone sites with the lowest
land values; self-build often insecure and vulnerable housing; and develop their neighbourhoods
without the material or technological resources
to reduce risks. The Ocho Rios paper described
the condition of these communities as a daily disaster, a concept that has also been described as
everyday risk (ISDR, 2009) and chronic risk (Sen,
2000). It goes on to state:
The occurrence of so-called natural disasters is
nothing more than the temporary acceleration

and accentuation of this daily disaster by a
given natural hazard. To explain, therefore
why the destruction caused by a natural
hazard becomes a grave disaster for the poor
majority it is necessary to analyze the social
relations of production through key factors
such as: the characteristics of the production
system; the internal distribution of resources;
the presence of a high level of unemployment
and low or non-existent salary levels.
As PREDES engaged risk-prone communities, it
also became very clear, very quickly, that the government of the time seemed to have little interest
in reducing the risk they faced. When disasters
occurred, both government agencies as well as
relief mechanisms such as the Red Cross certainly
provided humanitarian assistance to those
affected. The government also invested in physical mitigation measures to protect strategic
infrastructure such as major highways and hydroelectric plants. But no policy, plan or programme
existed to reduce the risks faced by poor communities. PREDES realized early on, therefore, that
communities themselves had to create the opportunities for risk reduction. Again quoting from
the Ocho Rios paper:
Genuine hazard mitigation must therefore be
directed by those who suffer the effects of
the disaster and is thus, almost by definition
community based hazard mitigation . . . where
local communities have a long history of
struggle and organisation to resolve basic
necessities such as drinking water, food,
housing etc. hazard mitigation is nothing
more than an additional activity which must
be undertaken in order to survive.
The experience that emerged in the Rimac valley
in Peru also indicated that while communities
had to be the active subject of disaster risk management, there were very clear limits as to what
they could achieve on their own. Communities
were already engaged in many activities to
reduce risk both at the household and communal
level (an activity that has more recently been
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referred to as coping or even spontaneous adaptation) as part of their day-to-day struggle for
social and economic well-being. Communities
could do much to improve their own preparedness and response capacities or to undertake localized physical hazard mitigation measures.
However, they simply did not control resources
and could not influence decision-making processes in a way that could unlock access to safe
land, enable the management of complex watersheds or implement the large-scale public works
necessary to reduce risk. Progress, therefore,
would depend on communities progressively
engaging and involving supra-local actors such
as local and central government agencies and
non-governmental organizations (NGOs) to
support their activities. As the Ocho Rios paper
states:
In most contexts and for most hazards, mitigation normally includes measures at many
different levels of action, which are superimposed and co-exist simultaneously. . . . Community based hazard mitigation does not signify
the implementation of mitigation measures
exclusively at the community level of action,
but the progressive activation of all the levels,
starting with the community itself.
This last quote synthesizes probably the essence
of CBDRM. It was certainly what the Ocho Rios
paper was all about. As will be argued below, it
may have proved elusive in practice. The Ocho
Rios paper argued that CBDRM was neither
specifically, nor particularly about implementing
mitigation actions at the community level. It was
about empowered communities changing roles
from objects to subjects in a very dynamic
process of vulnerability reduction, enabling
them to negotiate resources and support from
local and central governments to undertake risk
management measures at all scales. In other
words, linkages across scales and between civil
society and government were seen to be key to
unlocking the political and economic resources
required in order to manage risks. The challenge,
therefore, was not how to encourage
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communities to participate in local-level risk
reduction activities. As mentioned above, most
communities were already doing what they
could to manage their perceived risks with the
limited resources at their disposal. The real challenge, rather, was to encourage governments
and other supra-local actors to participate in supporting community-driven processes. The Ocho
Rios paper states:
Community based hazard mitigation can thus
be seen to have two axes: an axis of development of social, cultural and political consciousness and organization and an axis of
development of specific mitigation measures.
The ‘art’ of community based mitigation is
the art of achieving a balance between these
two axes. In the same way that the broad structural contradictions of the development
process are reflected in the very specific problems of a small settlement, such as poor
siting and vulnerable construction, the
reverse is also true. The resolution of specific
local problems is the entry point, which
permits access to the transformation of the
structural contradictions . . . The centre and
starting point of community based hazard mitigation, where both axes meet, is the community itself, from where the process evolves in
a spiral form, to progressively encompass all
levels of action . . . In conclusion, in community based hazard mitigation, the key issue is
not how to persuade the community to participate in government-based mitigation programmes, but rather how to persuade
government at all levels to participate in
communities’ own programmes.
That was the vision set out in Ocho Rios in 1984.
The paper went on to argue for a set of enabling
activities: raising awareness of risks and vulnerabilities, using techniques later popularized as
Community Risk Assessment Tools (ProVention,
2007); supporting and strengthening community
organization; and applying appropriate disaster
risk reduction measures to resolve specific problems. It also highlighted that NGOs could and
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should play a key role in enabling CBDRM. Above
all, the paper suggested that CBDRM could have a
number of key advantages over conventional
top-down disaster risk management.
Firstly, the most important of these advantages, already highlighted above, is that
CBDRM, through empowering communities,
had the potential to restructure the relations
between civil society and the state and between
the local and national scales in such a way that
underlying structural vulnerabilities could be
reduced over time. This idea was not fundamentally different from the rationale behind the
development of social movements in other
areas, such as housing, water and sanitation, education and health, as well as building on the
notions of popular education expressed by
Freire (1970).
Secondly, the paper argued that CBDRM was
more effective because it had the potential to
mobilize and unlock the application of resources
and know-how at the community level, which
in top-down disaster risk reduction tends to be
ignored or left aside. In other words, the cost of
disaster risk reduction could be dramatically
reduced through unlocking local resources, capabilities and knowledge. These assets are often not
accessed by national or international organizations because they are either unaware of the
potential or because the mechanisms that
permit a dialogue with local, particularly poor,
communities do not exist.
Thirdly, the paper argued that CBDRM could
lead to a more appropriate and sustainable
reduction of risks, given communities’ role in
decision making and planning. In other words,
CBDRM had the potential to avoid the classic
problem of white elephant projects, where disaster risk reduction measures that are apparently
technically sound are rejected or abandoned by
the communities they are supposed to benefit,
due to a mismatch with their cultural, economic
or social experience and expectations (Maskrey
and Rochebrun, 1990). Already by the early
1980s, documented cases abounded of hazardresistant but ecologically and culturally inappropriate housing, which ended up not being

accepted by the local population (Davis, 1978,
Monzon and Oliden, 1989). Other cases showed
how investment in local infrastructure to reduce
hazard, such as storm drainage or slope stabilization, without local involvement and ownership,
often led to a lack of maintenance and critical
disrepair.

3. From Ocho Rios to infinity: the mainstreaming of
CBDRM
At the time of the 1984 Ocho Rios Conference,
the bibliography on CBDRM was frugal, to say
the very least. And while pioneering NGOs in
Africa, Asia, the Caribbean and Latin America
were implementing projects and programmes at
the community level, it was unusual for these to
be systematically documented and even rarer to
be explicitly described as CBDRM. Also as Ian
Davis remarked in his introduction to Community
Based Disaster Mitigation (Maskrey, 1989), NGO
interventions with risk-prone communities were
often viewed with suspicion by governments and
were not taken seriously by the scientific and technical community. In the best of cases, CBDRM was
considered by most governments and international organizations as a fringe activity.
A quarter of a century later, it is difficult to find
a major disaster risk management programme in
the world that does not have an explicit CBDRM
component or else focuses on LLDRM, building
the capacity of local governments. From the
fringe the approach would seem to have become
mainstreamed to the point of orthodoxy. Since
the 1990s, both CBDRM and LLDRM approaches
have been increasingly and enthusiastically
taken up by almost all the major international
NGOs and have been promoted by bilateral and
multilateral organizations and governments and
even by organizations such as the World Bank
and United Nations Development Programme
(UNDP). As a practice, CBDRM has taken root in
all developing regions (Sharma et al., n.d.;
UNISDR and UNDP, 2007). LLDRM, in contrast,
has evolved mainly in Latin America and to a
lesser extent in Asia (Lavell et al., 2005, 2009).
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LLDRM and CBDRM approaches are rarely
mutually exclusive. Most LLDRM approaches
rest on partnerships between local governments
and community and civil society organizations.
Similarly, the most successful CBDRM approaches
are those that have managed to attract the
support of local and national governments.
Clearly, the definition of what is or is not local
varies from context to context. As a mediator
and arbitrator of different social interests and
conflicts and as a key actor in environmental, territorial and sector planning and development,
local governments can potentially play a major
role in disaster risk reduction. However, the
strength or weakness of local governments
varies enormously according to a country’s territorial and political – administrative structure, the
level of decentralization of government responsibilities and the availability of resources.
It is difficult to identify how, why and where
these approaches went from the marginal fringe
of disaster risk management to become a central
component of the programming of national and
international organizations and NGOs. Probably
a number of factors conspired together.
Networking brought together previously
isolated
individuals
and
institutions,
working from a social perspective into a
dynamic movement that helped to put riskprone communities at the centre of the disaster risk management agenda. The formation
of the Network for Social Studies on Disaster
Prevention in Latin America (LA RED) in
1992 (LA RED, 1992), of Duryog Nivaran (a
South Asian initiative on disaster mitigation)
in 1994 (Duryog Nivaran, 1995) and Peri Peri
in Southern Africa in 1997, should be seen as
key milestones in consolidating and deepening global awareness and understanding of
CBDRM and in promoting its application.
B Research by these networks was also crucial
in highlighting the hitherto ignored impact
of small- and medium-scale disasters, which
affect local communities but are neither documented in international disaster databases
nor addressed by the
international
B
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community. The assembly of a formidable
body of quantitative evidence on these
impacts, through the development of
national disaster databases, using the DesInventar methodology developed by LA RED,
was another factor that began to configure a
policy environment favourable to the adoption of CBDRM approaches (LA RED, 1998).
B Publication also clearly played a key role. The
aforementioned book on Community Based
Disaster Mitigation (Maskrey, 1989) published
by OXFAM at Ian Davis’s behest expanded
the arguments presented in the Ocho Rios
paper and exposed them to a far wider audience. The book found echo in the NGO community, particularly in Asia, and encouraged
many community activists to look seriously
at disaster risk management for the first
time. But other more widely distributed
books (Anderson and Woodrow, 1989) gave
further impetus to the argument that
CBDRM was important. The series of books
produced in Spanish by LA RED clearly had
an enormous influence in Latin America, particularly Viviendo en Riesgo (Lavell, 1994). Publications by Duryog Nivaran in Asia and Peri
Peri in Africa further reinforced the message
in those regions.
B It is probably not coincidental that Community Based Disaster Mitigation heavily emphasized the potential role of NGOs as
supporters of CBDRM. A key factor in the
adoption of CBDRM has certainly been the
take-up by international NGOs such as
OXFAM (OXFAM, 2002), CARE (CARE,
2002), ActionAid (ActionAid, 2005) and Tearfund (Venton and Hansford, 2006) as well as
by the International Federation of the Red
Cross (IFRC, 2007).
B Another milestone was the incorporation of
CBDRM into training and capacity development programmes. By the late 1980s,
CBDRM was already being highlighted in
the programmes offered by the Oxford
Centre for Disaster Management in the
United Kingdom. In 1997, the Asian Disaster
Preparedness Centre with Duryog Nivaran
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started offering the first bespoke course on
CBDRM. LA RED and Peri Peri, meanwhile,
also developed their own training modules
and materials and began to offer workshops.
By the late 1990s, therefore, a large and
growing number of professionals from
NGOs, local and central governments and
other agencies had been exposed one way
or another to CBDRM concepts, approaches
and methods.
B The development of a range of tools for
community risk or vulnerability assessments,
which use participatory action research
methods that enable people and communities
to play an active role in planning, assessment,
design, implementation and evaluation of
disaster risk management activities also
played a role. In general, such methodologies
include an assessment not only of vulnerabilities but also of capacities. A large number of
manuals and methodological tools have
been developed in each region, many of
which were surveyed and assembled in a
useful compendium by the ProVention Consortium (ProVention Consortium, 2007).
B In 1994, the Yokohama Declaration, from the
first World Conference on Disaster Reduction,
put an official seal of blessing on these
approaches by stressing the importance of
focusing disaster risk reduction efforts on
poor communities. Soon thereafter, bilateral
and multilateral agencies began to open
funding windows and develop programmes
to support CBDRM. DIPECHO, for example,
has promoted a large number of CBDRM projects where preparedness and response planning and early warning systems have often
been complemented by local hazard mitigation schemes, such as building and strengthening dykes and stabilizing slopes. Despite a
relatively modest investment (approximately
E80 million worldwide over the last decade),
DIPECHO has become a major resource provider for CBDRM initiatives, along with DFID,
GTZ, Swiss Development Cooperation, the
Italian Cooperation and many others
(United Nations, 2009). The Red Cross and

Red Crescent movement had also played an
important role and in the last 10 years UN
agencies such as UNDP and international
financial organizations such as the World
Bank and the Inter American Development
Bank have included CBDRM in their country
programming.
B Most importantly, many governments and
inter-governmental regional organizations,
in all regions, have now included CBDRM as
a key programme component and many of
the largest CBDRM initiatives in the world
are now government driven. In Latin
America and the Caribbean, CDERA, CEPREDENAC (Lavell, 2005) and CAPRADE (Lavell,
2009) have all embraced community-based
approaches, while some of the largest-scale
programmes exist in Asia (Pandey and
Okazaki, n.d.), Bangladesh, India (Government of India and UNDP, 2009) and the Philippines (Victoria, n.d.), for example.
CBDRM and LLDRM approaches have been
applied to: the mapping and monitoring of
hazard levels, using local knowledge to develop
early warning systems; hazard mitigation activities, such as the strengthening or construction
of dykes, slope stabilization, the recovery of mangroves and, in urban areas, improvement of drainage; improved ecosystem management, under
local responsibility, including in some cases the
use of Payment for Ecosystem Services mechanisms; development of participatory land-use and
development plans that incorporate disaster risk
considerations; strengthening of livelihoods,
through promotion of employment and measures
to increase agricultural productivity, water and
food security and marketing initiatives; the application of microfinance and microinsurance to
increase social protection and resilience;
strengthening of local governance, including
the disaster risk reduction capacities of local governments; and the adoption of gender-sensitive
approaches in disaster risk reduction practices. A
great number of community and local development initiatives also address underlying risk
factors but are not labelled CBDRM and LLDRM.
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At least from a superficial glance, therefore, it
would seem that if one looks forward from the
1984 Ocho Rios conference, CBDRM has been a
classic success story of mainstreaming. But at
the same time it is crucial to ask to what extent
the promise expounded in the Ocho Rios paper
has really been fulfilled.
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4. Community-based disaster risk management or
disaster risk management at the community level
Despite the massive take-up of CBDRM and its
cousin LLDRM, there is evidence that some of
what goes on under those acronyms has little to
do with the approach proposed in Ocho Rios. At
the same time, the experience of the last
quarter-century has also highlighted limitations
of that approach in practice.
Firstly, both CBDRM and LLDRM are described
as processes through which disaster risk reduction
issues are addressed and local capacities strengthened. In other words, an underlying rationale is
that there is empowerment of and ownership by
local stakeholders, either at the community or
municipal level that should lead to a sustainable
reduction in disaster risks over time.1
In practice, however, many initiatives would
seem to be programmes and projects that are
implemented at the community or local levels
rather than with community or local ownership
(United Nations, 2009). Many initiatives are promoted by NGOs and other supra-local actors and
have been delivered as relatively short-term projects or programmes. These do not necessarily
generate the organizational and institutional
underpinning that sustainable processes would
require and that was an essential feature of the
approach advocated at Ocho Rios. Often, when
the project or programme ends, the process also
ends, indicating that local ownership and involvement may be shallower than it appears.
Secondly, in the Ocho Rios paper it was argued
that CBDRM, beginning with actions at the community level, should gradually expand to catalyse
disaster risk management actions at other scales.
Despite the long list of applications described
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above, many CBDRM and LLDRM initiatives
limit themselves to risk factors that can easily be
addressed at the community or local level with
small investments, for example, improvements
in disaster preparedness and response, rather
than those that require addressing more structural issues such as access to land or natural
resource management.
Improving local response and early warning
capacities is in itself, of course, enormously important. For example, in La Masica, Honduras, an
effective locally managed early-warning system
resulted in no mortalities during Hurricane
Mitch, while neighbouring areas where local
capacities had not been strengthened suffered
hundreds of deaths. It was a similar case when
the 2004 Indian Ocean tsunami struck the coast
of Tamil Nadu. UNDP’s strengthening of local
capacities in the village of Samiyar Pettai led to a
greatly reduced impact (United Nations, 2009).
In disaster preparedness and response, the
required investments are relatively small and
the benefits immediately visible, at least when
the next disaster strikes. At the same time, local
preparedness and response capacities can generally be strengthened without addressing underlying risk drivers such as land tenure and access
to resources, which generally lie outside community and local government control. Success in
expanding beyond the community level to
engage those stakeholders such as government,
which do regulate land tenure, for example, has
been far more limited, precisely because so
many of the factors that need to be addressed
are beyond the capacities of local stakeholders
to address.
A sobering reality check is that in parallel with
the massive take-up of CBDRM approaches, disaster risk has continued to increase, even without
taking into account potential increases in
hazard severity and frequency due to climate
change (United Nations, 2009). In terms of one
of the underlying risk drivers, it is currently estimated that more than 1 billion people live in
squatter and informal settlements in developing
countries (Dodman et al., 2008), many of these
in hazard-prone areas. This number is growing
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by an estimated 25 million people per year. These
data tend to corroborate the hypothesis that
while CBDRM and LLDRM approaches may
have led to significant improvements in disaster
preparedness and response, they have had little
impact on underlying risk drivers, such as the
lack of provision of land for low-income households in safe areas. CBDRM and LLDRM, therefore, may have had only a tangential impact on
disaster risk accumulation.
Thirdly, experience has revealed that the
approach advocated in Ocho Rios in 1984 also
needs to be critiqued.
While influenced by the prevailing political
context in Peru and Latin America at the time,
the approach was based on a polarized vision of
the relationships between civil society and government. The paper stated that
although governments in many contexts intervene to implement mitigation measures at the
community level, this usually has the object
of defusing rather than enabling community
awareness and organisation . . . when governments are openly repressive, of course, community based activities are considered as
subversive and treated as such.
This was not just ideological speculation but
reflected many of the realities and dangers faced
by NGOs working to empower communities in
Latin America at the time, and not least by
community leaders themselves. But subsequent
experience has shown that many of the best and
most sustainable CBDRM programmes are those
that have been promoted by governments,
while some NGO interventions have been
limited precisely due to an unwillingness to
engage government. The last 25 years have highlighted the existence of many shades of grey in
the stark black and white political landscape portrayed in the Ocho Rios paper.
Similarly, the approach oversimplified the
dynamics of the dialectic relationships between
communities, governments and NGOs across
different scales, making the expansive nature of
CBDRM, as communities engage other

stakeholders and address increasingly deeper vulnerabilities at increasing spatial scales, seem both
inevitable as well as a one-way street. Experience
has shown that all such processes are far more
complex, with ebbs, flows and eddies as both
organizations themselves and the external
environment change and evolve. Every CBDRM
experience produces ripples and waves that
expand outwards but not necessarily in a linear
one-directional way.

5. CBDRM: the future
Local areas exposed to the same hazard manifest
very different patterns of risk. While disaster risk
is influenced by broader national and global
factors such as the quality of governance or
climate change, ultimately it is shaped at the
local level. Risk and its manifestations are
always experienced, not in the abstract, but in a
place and time. Communities, municipal governments, enterprises and other local actors use and
transform territory, natural resources, the built
environment and other assets, in the context of
processes at other scales. In doing so they configure locally specific patterns of hazard, exposure,
vulnerability and resilience, generating what
could be described as a social territory of risk.
New data on local-level disaster impacts, compiled since the mid-1990s, provide an empirical
foundation to assert the importance of place,
which was not available when the Ocho Rios
paper was written. Such data have highlighted
two important patterns. Firstly, they show how
even major disasters, associated with extreme
hazard events, have highly heterogeneous
impacts at the local level, reflecting widely
varying patterns of risk accumulation, associated
in turn with highly idiosyncratic social territories
of risk. For example, Hurricane Mitch affected
large areas of Honduras in Central America at
the end of October 1998 and was one of the
most destructive Atlantic hurricanes ever experienced. Nevertheless, despite the commonly held
view that Mitch has destroyed the entire
country, mortality patterns were highly
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heterogeneous, indicating very idiosyncratic
local risk patterns (see Figures 1 and 2).
Secondly, the data show that disasters such as
those associated with Hurricane Mitch occur
only infrequently. Frequently occurring, highly
localized off the radar screen disaster events
occur in their thousands every year and are
responsible for a very significant proportion of
damage to housing, crops, livestock and local
infrastructure such as roads, schools, water, sanitation and so on. From a sample of 12 Asian and
Latin American countries, 99.3 per cent of loss
reports from local administrative areas were
associated with this kind of event (approximately
126,000 reports since 1980 in the 12 countries)
and were associated with 51 per cent of housing
damage. Therefore, except when extreme
hazards make the headlines, disaster data show
that disaster risk management is fundamentally
a local affair (United Nations, 2009).
If risk is configured and disaster impacts are
experienced quite uniquely in given places and
times, then disaster risk management has to be
embedded and grounded in each social territory
of risk. As such, community-based and local-level
approaches, which engage local stakeholders,
civil society organizations and municipal governments, will continue to be critical for reducing
disaster risk. As highlighted above, the experience
of the last 25 years seems to show that CBDRM
and LLDRM are more effective in achieving

FIGURE 1 Hurricane Mitch, 27 October 1998.
Source: NOAA, 1998.
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FIGURE 2 Mortality by municipality, Hurricane Mitch.
Source: COPECO, 1998.

improvements in preparedness and response
than addressing risk factors that are linked to
issues such as land ownership or that require
actions at higher spatial scales. However, in
many ways the tenets laid out in Ocho Rios 25
years ago are still valid and in many ways vitally
contemporary. There is evidence from the most
successful CBDRM and LLDRM programmes
that not only can the potential outlined in
Ocho Rios be fulfilled, but also these approaches
are more relevant than ever in a context where
disaster risk continues to increase in developing
countries and where climate change will aggravate and magnify pre-existing risks.
Recent publications, particularly from Latin
America (Lavell, 2009), indicate that a growing
number of CBDRM and LLDRM initiatives are
now moving beyond disaster preparedness and
response to address the vulnerability of livelihoods, the decline of ecosystems, the lack of
social protection, unsafe housing, the improvement of governance and other underlying risk
factors. Others aim to factor disaster risk considerations into local land-use and development planning, for example.
The most successful programmes of all are
those that – while community or locally based –
have developed broader partnerships with governments and other supra-local stakeholders
(Government of India and UNDP, 2009). As
stressed above, many of the underlying risk
drivers cannot be addressed by community
organizations or local governments on their
own. Partnerships with national agencies permit
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scaling-up of initiatives to go beyond individual
communities and localities to address problems
that affect wider areas, such as watersheds and
coastlines. They enable the investment of
resources that are unavailable locally and increase
continuity and sustainability as initiatives move
from stand-alone projects and programmes to
longer-term processes.
Many of these more successful initiatives would
appear to have been catalysed by decentralization
processes, in which more competent and better
resourced local governments are able to play a
more active role in addressing disaster risk. Those
cases where sustainable local processes have
emerged are where national governments have
decentralized both responsibilities and resources
to the local level, as for example in cities in Colombia such as Manizales. In Bangladesh and Cuba,
success in disaster preparedness and response,
leading to a real and drastic reduction in mortality
due to tropical cyclones, builds on solid local
organization, but in both cases it has received sustained support from the national level.
For example, LLDRM has been most successful
where decentralization processes have provided
local governments with the resources and
capacities to fulfil their disaster risk reduction
responsibilities, such as in Brazil or Colombia.
In such contexts, local governments often
become promoters of CBDRM processes. Where
local governments are weak and disempowered
it is unlikely that LLDRM will take root as the
technical capacities, political authority or financial resources required are generally not present.
There is now evidence from a host of initiatives
both in disaster risk management and other areas
such as sanitation, urban upgrading and strengthening rural livelihoods (United Nations, 2009)
that shows that if such partnerships can
develop, the advantages of cost-effectiveness
and appropriation highlighted in the Ocho Rios
paper can be fulfilled.
An enabling environment for such partnerships to be nurtured and grown would seem to
have elements that include competent and
accountable local government, a strong civil
society that can hold the government to

account and a supportive policy framework that
has incorporated disaster risk management into
national development plans and budgets.
To conclude, CBDRM and LLDRM approaches
remain valid and more necessary than ever if the
goals of international frameworks such as the
Hyogo Framework of Action have to be achieved.
However, their potential will only be fulfilled
when they are nurtured in the context of balanced
partnerships between government and civil
society, based not only on local participation
and ownership but on political and economic
support from national institutions. Global political commitment is required to address global risk
drivers, such as climate change. National political
commitment is required to address issues such as
land ownership and distribution and the management of water resources. But effective risk management will have to be addressed in local
scenarios. As such the future will depend on
moving beyond the polarized vision of top-down
and bottom-up processes profiled in the Ocho
Rios paper, towards partnerships that make linkages and mediate between the different scales
of action. CCDRM and LLDRM on the one hand
and supportive national programmes and policy
on the other hand are mutually supportive. As
such, the future of disaster risk management will
depend largely on political processes capable of
developing constructive partnerships between
the national and local domains and between government and civil society.

Note
1. Note, for example, the following definition: ‘the
process of disaster risk management in which
communities at risk are actively engaged in the
identification, analysis, treatment, monitoring,
and evaluation of disaster risks in order to reduce
their vulnerabilities and enhance their capacities.
This means that people are at the centre of decision
making and implementation. The involvement
of the most vulnerable is paramount and the
support of the least vulnerable necessary. Local and
national government are involved and supportive’
(Abarquez and Murshed, ADPC, 2004).
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Foreword
The second edition of the United Nations Global
Assessment Report on Disaster Risk Reduction is a
resource for understanding and analysing global
disaster risk today and in the future. Large and
small disasters, ranging from the catastrophe
in Haiti in January 2010 to the recent impacts
of floods in countries such as Benin or
Brazil, continue to demonstrate the intimate
relationship between disasters and poverty.
Meanwhile floods in Australia and the
devastating earthquake that hit Christchurch,
New Zealand in early 2011 have shown how
the economies and populations of developed
countries are also increasingly exposed. The
recent events in Japan point to new and
catastrophic risks that need to be anticipated.
While global climate change provides a
backdrop to many of these events, they
expose unresolved development problems that
governments could and should address.
Drawing on new and enhanced data, the 2011
report explores trends in disaster risk for each
region and for countries with different socioeconomic development. At the same time, over
130 governments are engaged in self-assessments
of their progress towards the Hyogo Framework
for Action (HFA), contributing to what is now
the most complete global overview of national
efforts to reduce disaster risk.
Progress is mixed. Mortality risk, from floods
and tropical cyclones, is now trending down
in all regions, as countries invest in improved
early warning and preparedness. But economic
loss risk and damage to homes, schools, health
facilities and livelihoods is trending up. While

the economies of many low- and middle-income
countries are growing, it will take longer to
tackle risks in a sustainable manner and develop
institutions that successfully manage risks.
Nevertheless, the report delivers some very
good news: countries all over the world, from
Indonesia and Mozambique to Panama and
Yemen, are significantly improving their
knowledge about disaster losses. Governments
are using existing development instruments,
such as conditional cash transfer and temporary
employment programmes, in innovative ways
to reach millions of risk-prone citizens. Public
investments in infrastructure, health and
education are becoming more risk-sensitive.
These strategies have the potential to reduce
disaster risk and achieve the objective of the
HFA, which is critical to the achievement of the
Millennium Development Goals and to adapt to
global climate change.
Seriously addressing disaster risk will be one of
the hallmarks of good governance in the years
to come. I encourage not only governments but
all concerned citizens and organizations to study
and make use of the recommendations of the
2011 Global Assessment Report on Disaster Risk
Reduction, which indeed helps to reveal risk and
redefine development.

Ban Ki-moon
Secretary-General of the United Nations
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Preface
The 2011 Global Assessment Report on Disaster
Risk Reduction (GAR11) highlights the
political and economic imperative to reduce
disaster risks, and the benefits to be gained
from doing so. Importantly, it offers guidance
and suggestions to governments and nongovernmental actors alike on how they can,
together, reduce disaster risks.
Many countries have made commendable
progress in reducing mortality risk, at least for
weather-related hazards. Deaths from floods
and tropical cyclones are concentrated in
Asia, but the mortality risk is now declining.
Unfortunately, far less progress is being made
addressing other disaster risks, and the cost of
disaster-related economic loss and damage is still
rising. Damage to housing, local infrastructure
and public assets such as schools and health
facilities is soaring in many low- and middleincome countries. Drought risk is also still
poorly understood and badly managed.
Governments report successes in strengthening
their capacities to prepare for and respond to
disasters, but admit having difficulty addressing
the drivers responsible for increasing risk. Few
governments are investing sufficiently to reduce
recurrent losses that affect public assets or lowincome households, or to protect themselves
from future catastrophic loss. Even fewer have
appropriate risk governance arrangements
in place. Unfortunately, despite the growing
interest shown by governments at the second
session of the Global Platform for Disaster
Risk Reduction in June 2009,1 many countries
have yet to find a clear political and economic
imperative to ‘invest today for a safer tomorrow’.
The previous Global Assessment Report on Disaster
Risk Reduction (GAR09) provided compelling
evidence to show how certain drivers increase
disaster risks, including badly planned and
managed urban and regional development,
degraded ecosystems, and poverty. It also
highlighted how disaster losses can feed back
into other outcomes such as deteriorating health
and education, and broader and deeper poverty.

Reducing disaster risk is thus critical to the
achievement of the Millennium Development
Goals, and addressing underlying risk drivers
is also vital to climate change adaptation,
especially in the short- and medium-term.
Public investment is typically 3–15 percent of
GDP in low- and middle-income countries
(UNFCCC, 2007). In 2008 for example, it
was US$5.7 billion or 4.5 percent of GDP in
Morocco, and US$9.6 billion or 15 percent of
GDP in Ethiopia (World Bank, 2010a). How
sensitive such investments are to risk strongly
influences whether disaster risk will decrease or
increase over time.
Any decision to invest public resources in
disaster risk management (DRM) involves tradeoffs with other priorities in which the same
resources could have been invested. At present,
most countries do not systematically account
for the cost of recurrent disaster losses, let alone
the cost of indirect impacts on health, education
and productivity. Even fewer comprehensively
estimate the maximum losses they may incur.
As such, governments are poorly positioned
to assess the trade-offs implicit in their public
investment decisions, and have difficulty
justifying increased investment in DRM. By
navigating in a sea of risks without a compass,
public resources are constantly being diverted to
rehabilitate or reconstruct damaged or destroyed
assets, and disasters continue to surprise
governments without adequate contingency
measures in place.
A lack of data alone, however, does not explain
the weak imperative to invest in reducing
disaster risks. Although there has always
been a strong political incentive for disaster
response, the incentives for risk reduction are
far more difficult to leverage. Recurrent losses
in localized disasters, which mainly affect the
assets and livelihoods of low-income households
and communities, rarely have the gravity to
translate into significant political momentum
for risk reduction. Given short-term political
time horizons and the tendency to strongly
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discount low-probability future losses, the
political incentive to address catastrophic risk
may be equally elusive. Addressing underlying
risk drivers may involve tackling politically
charged issues such as land ownership or water
rights. Also, it is often easy to evade political
responsibility and accountability for avoidable
losses, and attribute disaster risk to historical
causes or factors such as climate change – over
which individual governments may have little
or no control.
Any further progress in reducing disaster risk
and adapting to climate change, therefore,
depends on clearly identifying the political and
economic imperatives to invest in DRM, and
on strengthening the necessary risk governance
capacities in order to do so.
GAR11 explores these challenges. It highlights
the need for systematic accounting of disaster
losses and impacts, and comprehensive
assessment of disaster risks. These are critical
transformative steps that allow governments to
visualize and assess the political and economic
trade-offs. The economic imperative to invest
is becoming increasingly clear. Case studies
commissioned for this report confirm that
making public investment risk-sensitive is
generally less costly than retaining disaster risks
and absorbing the losses. Putting in place risk
financing mechanisms to anticipate catastrophic
risk strengthens fiscal stability and reduces
the political risk of being seen as unprepared.
Being able to see these trade-offs does not
automatically generate political incentives, but it
does mean that decisions not to invest in DRM
are taken consciously and with eyes wide open.
Innovative approaches are also emerging that
suggest a new risk governance paradigm,
such as the adaptation of existing policies
and development instruments in areas such
as public investment planning and social
protection. These not only address underlying
risk drivers, but also facilitate significant upscaling of initiatives otherwise impossible
with individual projects and programmes,
by building on existing institutions and
capacities and harnessing significant volumes
of public investment. Furthermore, additional
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political incentives accrue by acknowledging
the ‘developmental by-products’ of improved
infrastructure and services. Creative partnerships
between civil society and central and local
governments in urban areas are also generating
innovative ideas. These are critical, given that
future disaster risk will largely be determined by
how towns and cities are planned and managed.
The kind of institutional and legislative
arrangements that many countries have
adopted to manage their disaster risks may
be effective in responding to disasters, but
they do not necessarily address the underlying
risk drivers. Reforming these arrangements
is therefore essential to further progress. This
report discusses the case for locating policy
responsibility for disaster risk management in a
ministry with political responsibility for national
planning and public investment, and with
leverage and influence over development sectors.
It also discusses the case for appropriately
distributing responsibilities across governance
scales, and for strengthening mechanisms to
ensure accountability and partnerships with
civil society.

What’s new in GAR11?
Risk trends by region and income
group
An updated version of the powerful global risk
model developed for GAR09 has been used to
analyse trends in mortality and economic loss
risk for major weather-related hazards such as
tropical cyclones and floods. This identifies
trends for geographic and income regions,
showing where, why and which risks are
increasing. This information is complemented
by a new index, the DARA Risk Reduction
Index (DARA, 2011; Lavell et al., 2010), which
measures and compares the capacity of different
countries to address underlying risk drivers
identified. Factors that condition resilience to
disaster loss are also revisited.
GAR11 also outlines a range of emerging, very
low-probability and hard-to-measure risks,
which countries should begin to anticipate and
prepare for.
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More representative geographical
coverage
All the national disaster databases used to
analyse extensive risk in GAR09 have been
updated for GAR11, providing two years of
new data. In addition, there has been significant
progress in building disaster loss databases,
for example in Chile, El Salvador, Guatemala,
Indonesia, Jordan, Mozambique, Panama,
the Syrian Arab Republic and Yemen. This
means a larger and more compelling analysis
of extensive risk has been possible, with a more
representative geographical coverage. New
case studies also provide further insights into
underlying risk drivers.

Disaster impacts on child welfare
and displacement
GAR09 featured a detailed set of studies on
the interactions between disaster risk and
poverty. GAR11 builds on that analysis with a
comprehensive study of how disasters impact
on child welfare and development, and the
implications of this on DRM policy. Additional
case study material also opens a window on how
disasters cause internal displacement.

Drought risk

territories have submitted progress reports that
provide unique insights into how governments
themselves view disaster risk management.
Governments reviewed their progress against
each of the Priority Areas of the HFA, and also
provided detailed information on challenges
in critical areas such as investment and risk
assessment with much supporting evidence. The
2009–2011 HFA Progress Review has already
assembled the most important global reference
currently available on disaster risk management
at the national level.

Assessing the costs and benefits
of DRM
Case studies from Colombia, Mexico and Nepal
apply an innovative approach to risk modelling.
By measuring and stratifying the full spectrum
of extensive and intensive risks, they illustrate
the real magnitude of recurrent and future
maximum disaster losses faced by governments.
This enables the visualization of the political
and economic trade-offs, costs and benefits
internalized in different strategies, and highlights
why it is more cost-effective to invest today for a
safer tomorrow.

Innovation in development
practice

GAR11 includes a specific focus on drought
risk, one that is poorly understood and
receives inadequate attention both nationally
and internationally. After an overview of
the challenges in identifying and measuring
drought risk, a set of country case studies
examines the development drivers that translate
meteorological drought into losses and impacts
in agriculture and other sectors. It also points
to the adoption of standards for measuring
drought risk that can contribute to improving its
identification and management.

GAR11 reviews how governments are scaling
up DRM by adapting existing development
instruments, such as national planning, public
investment systems and social protection
mechanisms. It also critically examines other
instruments where significant barriers still
exist, such as land use planning, building
codes and ecosystem management, and where
new approaches need to be adopted based on
partnerships with civil society.

The 2009–2011 HFA Progress
Review

Finally, GAR11 has undertaken a critical review
of the institutional and legislative arrangements
for DRM at national and local levels, including
a discussion of key issues such as political
authority, decentralization and accountability, to
provide guidance on how governments can adopt
effective governance arrangements for DRM.

Currently, 133 countries are reviewing their
progress towards the objectives and goals of the
Hyogo Framework for Action (HFA) for 2009–
2011. At the time of writing, 82 countries and

Risk governance capacities

ix

How to use this report
In addition to the print edition, GAR11 has also
been designed as an interactive electronic report,
structured around a set of background papers

and databases provided by many institutional
and individual contributors. This provides
authoritative evidence for the findings and
recommendations, and interactive applications
allow users to explore this data for themselves.3

Key definitions
This report uses a widely accepted model, in which disaster risk is considered to be a function of
hazard, exposure and vulnerability. Disaster risk is normally expressed as the probability of loss of life
or destroyed or damaged assets in a given period of time. Generic definitions of these and other terms
are available in the UNISDR Glossary,2 while the way these terms are used in GAR11 is explained below.
GAR11 uses the term physical (rather than natural) hazard to refer to hazardous phenomena such as
floods, storms, droughts and earthquakes. Processes such as urbanization, environmental degradation
and climate change shape and configure hazards, which mean it is becoming increasingly difficult to
disentangle their natural and human attributes. Major hazard is used to refer to global or regionally
important hazards such as earthquakes, tsunamis, flooding in large river basins and tropical cyclones.
Localized hazard is used to refer to smaller-scale hazards such as flash or surface water flooding, fires,
storms and landslides, which tend to affect particular localities. Exposure is used to refer to the location
of people or economic assets in hazard-prone areas. Vulnerability is used to refer to their susceptibility
to suffer damage and loss, due for example to unsafe housing and living conditions. Resilience is used
to refer to the capacity of systems (such as a household, economy or community) to absorb or buffer
losses, and recover.
Extensive risk is used to describe the risk of low-severity, high-frequency disasters, mainly but not
exclusively associated with highly localized hazards. Intensive risk is used to describe the risk of
high-severity, low-frequency disasters, mainly associated with major hazards. Emerging risk is used
to describe the risk of extremely low-probability disasters associated with new patterns of hazard and
vulnerability. Underlying risk drivers are development-related processes such as badly planned and
managed urban and regional development, environmental degradation and poverty, which shape risk
patterns and trends.
Disaster risk reduction (DRR) describes the policy objective of reducing risk. Disaster risk
management (DRM) describes the actions that aim to achieve this objective. These include prospective
risk management, such as better planning, designed to avoid the construction of new risks; corrective
risk management, designed to address pre-existing risks; compensatory risk management,
such as insurance and risk transfer, designed to avoid disaster losses spilling over into poverty and
other outcomes, and; disaster management measures such as preparedness and response. Risk
governance is used to describe how national or local governments, civil society and other actors
organize DRM, for example through institutional arrangements, legislation and decentralization, and
mechanisms for participation and accountability.

Notes
1

x

Held on 16–19 June 2009 in Geneva, Switzerland,
it was attended by 1,668 participants from 152
governments and 137 organizations. The Chair’s
Summary recorded that “since the first session of the
Global Platform in 2007, there has been a dramatic
increase in political will in all regions to address disaster
risk, across both developed and developing nations and
[in] both governments and civil society organizations.”

2

3

UNISDR, 2009. Terminology on Disaster Risk
Reduction. Geneva, Switzerland: UNISDR. http://
unisdr.org/eng/terminology/UNISDR-TerminologyEnglish.pdf.
Visit www.unisdr.org/gar or www.preventionweb.net/gar.
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Chapter 1
Introduction
The Cathedral of Our Lady of the Assumption, Port-au-Prince, Haiti, after the
12 January 2010 earthquake. Photo: iStockphoto®, © arindambanerjee

Chapter 1 Introduction
1.1 Unveiling disaster risk
Earthquakes, tsunamis, tropical
cyclones, floods and droughts
are physical events which can be
measured and modelled. Although
their causes and impacts are
increasingly well understood, the
escalating losses associated with
these events indicate that most
governments have yet to find
effective ways of reducing and
managing the risks they pose.
Father José de Cevallos was adamant. The
earthquake, tsunami and fires that destroyed
Lisbon in 1755 were natural events. In contrast,
the earthquake and tsunami that destroyed
Lima and its port of Callao in 1746 were acts of
God, divine retribution for the city’s libertine
population (Walker, 2008). In an early example
of disaster research, the conclusions of the
Augustine priest, based on a study of ancient,
biblical and contemporary references, were
published in 1757, in Seville, Spain (Box 1.1).
The destruction of Lima, one of the most
important cities in the Americas, together with
a major European capital in a space of only nine
years seriously disrupted the economies of Spain
and Portugal, and led to intense debate on the
causes of such disasters. The twin catastrophes
of Lima-Callao and Lisbon marked a turning
point in the way disasters were looked at and
understood.
Historical evidence shows that societies
have always incorporated a degree of risk
management into their technological systems,
urban infrastructure and cosmology. In Peru, for
example, the Chimu culture portrayed the social
and economic impacts of El Niño on vast adobe
tapestries in the coastal city of Chan Chan
(Pillsbury, 1993). Cuneiform tablets from the
17th century BC explain Babylonian cosmology
and history via the epic of Atrahasis, a Noah-like
hero who survived repeated floods (Lambert
2

et al., 1969; Dalley, 1989). The Western Zhou
of China interpreted disasters as signs that their
rulers had lost Heaven’s mandate (Shaughnessy
and Loewe, 1999).
Four hundred years before the destruction of
Lima-Callao and Lisbon, the North African
philosopher and historian Ibn Khaldūn was
already theorizing on the relationships between
nature, physical hazards, development and
political systems (Ibn Khaldūn et al., 1967). But
it was only in the 18th century AD that an era
of scientific enquiry into the causes of natural
disasters was truly ushered in. The destruction of
Lisbon inspired Voltaire to ridicule the view of a
world overseen by a benevolent and omnipotent
deity. Kant also wrote some of the first papers of
this period speculating on the natural causes of
earthquakes, while Rousseau started to identify
the social causes of risk.
Another two hundred years passed before
tectonic plate theory became scientific
orthodoxy. This and other discoveries gradually
led to today’s acceptance that earthquakes,
tsunamis, tropical cyclones, floods and droughts
are physical events that can be measured and
modelled.
Whereas physical hazards are increasingly well
understood, the escalating losses associated
with them indicate that contemporary societies
still find it difficult to prevent hazards from
becoming disaster risks. Peru and Indonesia,
for example, are among the countries that
could be hit by a devastating once-in-500-years
tsunami with a height of more than six metres
(UNISDR, 2009). Compared to the 6,000
people exposed to the 1746 tsunami in Callao,
the city now has a population of more than
800,000. Indonesia has more than five million
people and 2 percent of its GDP located in
tsunami-exposed areas.

Stocks of risk and risk
construction
All governments are responsible for assets, some
of which will be risk-prone. Governments have
explicit responsibility for the safety of publicly
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Box 1.1 A tale of two disasters
On the evening of 28 October 1746, Lima was shaken by a violent earthquake. Out of a population of
50,000, only about 1,000 people died. But at about 11 pm, a tsunami devastated the neighbouring port
of Callao, destroying the port itself and sweeping miles inland. In contrast to Lima, only a handful of
Callao’s 6,000 inhabitants survived.
Lima was then the most important city in South America, and the port of Callao exported gold and
silver to Spain. The disaster was unprecedented for the Spanish in the region, and posed a critical
economic threat to the colonial power.

Figure 1.1
Callao, Peru,
before and after
the 1746 tsunami:
the left hand map
shows Callao
before the tsunami
while the right hand
map shows the
new fortress that
was built in Callao
surrounded by the
remains of the city
walls
The Viceroy of Peru, José Antonio Manso de Velasco, was given orders to rebuild Lima as soon as
possible. An efficient administrator, he rapidly restored order. His reconstruction plan, designed by
French mathematician Louis Godin, was published in early 1747 and included detailed proposals
to reduce vulnerability by widening streets and lowering building height. Unfortunately, Manso de
Velasco lacked the political authority to overcome opposition to the plan from Lima’s aristocracy and
religious authorities, and Spain never provided the required tax relief and financing needed for the
reconstruction. Godin’s proposal to restrict building height to one story was abandoned, as was the
Viceroy’s intention to reduce the number of monasteries and convents in the city. As a compromise,
the authorities permitted the rebuilding of second floors with earth-rendered bamboo rather than adobe
bricks, a measure that greatly reduced future earthquake losses in the city.
Nine years later, on the morning of 1 November 1755, Lisbon was struck by a catastrophic earthquake
followed by a tsunami and fires, which caused its near total destruction. It is estimated that between
30,000 and 40,000 of Lisbon’s population of 200,000 lost their lives, and that 85 percent of the city’s
buildings were destroyed. Unlike Manso de Velasco in Lima, the Prime Minister of Portugal, the
Marques of Pombal, had far greater political authority and was able to repress religious opposition
to his reconstruction plan. Explicitly accepting that the earthquake and tsunami had natural causes,
Pombal used the reconstruction process to radically reorganize the city, giving it a more rational layout.

(Source: Pérez-Mallaína, 2008; Walker, 2008)

owned assets, including schools, hospitals and
clinics, water supplies, sanitation, electricity
grids, communication networks, roads, bridges
and other parts of the national infrastructure.
At the same time, they have a responsibility for
protecting the lives, livelihoods and uninsured
private assets of households and communities
after disasters.

This stock of risk-prone assets is socially
constructed, often over long periods by layers
of decisions and consequent investments by
individuals, households, communities, private
businesses and the public sector, to different
degrees and at different scales (Maskrey, 1996;
Oliver-Smith, 1999). Physical hazards may be
modified accordingly: for example, a decision
3

to drain wetlands may increase the occurrence
of flooding in a city downstream. The number
of people and the value of assets exposed may
increase due to decisions to locate economic
and urban development in hazard-prone areas.
Low-income urban households living in floodprone areas may accept vulnerability to flooding
as the ‘least bad’ of a set of heavily constrained
options.

Extensive risks
The vast majority of these losses and impacts
are extensive in character, occurring throughout
a country’s territory (Figure 1.2). As risk
accumulates over time, it manifests as a large
and rising number of localized disasters, mainly
associated with storms, flooding, fires and
landslides, and linked to climate variability.
These localized disasters may account for only
a small proportion of overall disaster mortality
but, closely mirroring development processes
(UNISDR, 2009), they are responsible for
significant damage to housing, crops, livestock
and local infrastructure, and particularly affect
low-income households and communities.

Whereas public investment usually represents
only a small proportion of total investment in a
country (UNFCCC, 2007), governments play
a key role in shaping these risk construction
processes through their own investments in
infrastructure and public services, and through
planning and regulation. Public investment is
particularly important for the welfare of lowincome households and communities, whose
risk is often characterized by structural poverty
and a deficit of services and infrastructure.

Intensive risks
When extensive risk accumulates in areas
prone to major hazards, such as earthquakes,
tsunamis, tropical cyclones or flooding in large
river basins, it paves the way for infrequent
but highly destructive intensive disasters.
Disasters, such as those associated with the
2010 earthquake in Haiti which reportedly
killed 222,517 people and injured another
310,928 (UNOCHA, 2010), or Hurricane
Katrina in the USA in 2005 which caused losses
estimated at US$125 billion (EM-DAT, 2011a),
are responsible for the vast majority of global
mortality and direct economic loss, but only

As new development decisions and investments
interact with the existing stock of public
risk, they have impacts which may not be
immediately apparent. It may be years or even
decades before these impacts manifest, in
loss of life, destroyed livelihoods, or damaged
infrastructure. If these losses go unmanaged,
they may have further and longer-term effects
such as increasing poverty, declining human
development and reduced economic growth.

Figure 1.2
Houses damaged
and destroyed in
extensive disasters
in Indonesia,
1970–2009
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occur relatively infrequently in any one place.
The 2009 Global Assessment Report noted that
between 1975 and 2008, 0.26 percent of the
disasters recorded in the EM-DAT database
accounted for 78.2 percent of all the recorded
mortality (UNISDR, 2009). Historically, as the
examples of Lisbon and Lima-Callao illustrate,
many societies have suffered catastrophic loss
from such intensive manifestations of risk, for
which they seemed to be neither prepared nor
adapted.
Hazard and risk estimates, largely produced
by and for the insurance industry, provide
increasingly sophisticated models of the
probable maximum losses associated with major
hazards. Other studies identify areas where, for
example, major earthquakes could occur (Aon
Benfield, 2010). As this information becomes
more widely available to governments, there are
fewer and fewer excuses to be as unprepared as
Manso de Velasco or the Marques of Pombal in
18th century Lima and Lisbon.
Nonetheless, there are still important gaps in
our knowledge. In 1356, a strong earthquake
destroyed Basel, Switzerland, but historical
and instrumental records do not go back far
enough to provide a reliable guide to the largest

earthquakes that could occur in Central Europe
(Stewart, 2003). In other regions, inadequate
monitoring of climatic, seismic and volcanic
activity may lead to an underestimation of
hazard. In Central America, for example, the
imbalanced distribution of weather stations,
which are concentrated on the Pacific coast,
may lead to poor forecasting and monitoring of
drought on the Caribbean side of the isthmus
(Brenes Torres, 2010).

Emerging risks
Even if these knowledge gaps can be filled,
existing assumptions about disaster are being
increasingly challenged, as new drivers of risk
emerge and interact.
Between 1601 and 1603 Russia suffered the
worst famine in the country’s history. It is
estimated that over 100,000 people starved to
death in Moscow alone and perhaps two million
in Russia as a whole (Borisenkov and Paseckij,
1988). It was only recently, however, that
climate researchers established a conclusive link
between the failure of harvests in Russia in
1601 and the ash cloud produced by the
catastrophic explosion of the Huaynaputina
volcano in southern Peru on 19 February 1600

Box 1.2 ‘Synchronous failure’: the earthquake, tsunami and
nuclear crisis in Japan, March 2011
On 11 March 2011, a massive earthquake producing intensities of up to XII on the Modified Mercalli
scale occurred 130 km off Japan’s eastern coast causing a tsunami that, together, may have killed
more than 20,000 people. The Great East Japan Earthquake also disrupted critical sections of Japan’s
power grid, including the power supply needed to cool the spent fuel at the Fukushima Daiichi nuclear
power plant. Back-up generators kicked in but were disabled when the tsunami struck the plant, which
was located on the coast. The loss of power to the nuclear plant and the inability to cool the spent
fuel appear to have led to partial meltdowns of at least three of the plant’s reactors, causing the worst
nuclear disaster since that at Chernobyl in 1986.
The earthquake, its aftershocks, the tsunami and the nuclear emergency illustrate what a ‘synchronous
failure’ looks like: a multi-sectoral system’s collapse. The full consequence of the trauma and costs will
not be known for years to come. However, in the immediate aftermath of the disaster, it became evident
that even in this highly sophisticated and well-prepared society, the impact of physical hazards on
infrastructure can quickly lead to outcomes normally associated with poorer countries: large-scale food
and water shortages, shelter crises and logistical collapse.

(Source: Kent, 2011)
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Box 1.3 Heat wave and wildfires in western Russia and Ukraine in
2010
In 2010, western Russia experienced the hottest summer since the beginning of systematic weather
data recording 130 years ago. Lack of rainfall in early 2010 and July temperatures almost 8°C above the
long-term average led to parched fields, forests and peat lands that posed a high wildfire risk. Analysis
of satellite data reveals that most fires started in agricultural areas and around villages, but dry lightning
storms also caused some severe forest and peat-land fires.
One of the most significant effects of the fires, which affected around 800,000 hectares in western
Russia between July and September 2010, was the persistent near-ground air pollution. Moscow and
its surroundings, with more than 15 million inhabitants, were covered by smoke for many weeks. People
with cardiovascular and respiratory diseases, the elderly and the very young were particularly affected.
During and after the wildfires, Russia’s mortality rate increased by 18 percent. In August alone, 41,300
more people died as compared to August 2009, due to both the extreme heat and smoke pollution. The
direct losses from fires in western Russia included the deaths of more than 50 civilians and firefighters,
some 2,000 houses burnt down including more than 30 villages completely destroyed, large areas of
crop land ruined, and more than 60,000 flights cancelled or delayed. The medium- to long-term effects
of smoke pollution on morbidity and premature mortality, however, have not yet been calculated.
Social and economic change has greatly increased the risk posed by wildfires in rural western Russia.
Traditional agricultural and pastoral livelihoods have declined, accompanied by the migration of young
people to cities. Many villages are now primarily weekend or summer retreats, reducing responsibility
for the careful and sustainable management of surrounding forests. National responsibility for forestry
in the former Soviet Union had been highly centralized with strong control and management. The
subsequent decentralization of these responsibilities and the exploitation of forests by the private
sector may have also contributed to declining standards of forest management and protection,
increasing wildfire risks.

Figure 1.3
Impact of forest
and wildfires
in Russia and
Ukraine, 2010
(satellite images:
MODIS sensor on
NASA’s Terra and
Aqua satellites)

Multiple forest fires in Nizhny Novgorod Oblast
(26 July 2010)

Smoke plume drifting from Nizhny Novgorod
Oblast (Russia) to Kiev (Ukraine) (1 August 2010)

Total loss of gardens and smallholder agricultural
land in Mokhove village, Lukhovitski district, Moscow
region (after 30 July 2010)

(Source and images: GFMC, 2010)
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(Thouret et al., 1997; Briffa et al., 1998; de Silva
and Zielinski, 1998; Thouret et al., 2002).
Like this example of a disaster caused by an
event on the other side of the world, a growing
number of potential and plausible risks are
either so difficult to identify or have such
profound potential consequences, that it is
difficult to find an entry point for risk modelling
and analysis. Very low-probability hazards, such
as geomagnetic storms or volcanic eruptions
affecting global weather systems, have always
existed. However, there may be no precedent
for the emerging risks associated with these
hazards as research reveals the increasingly
complex vulnerabilities related to the growing
interconnection and interdependency of modern
societies. As such, there is a growing probability
of ‘simultaneous crisis’ where different hazards
occur at the same time, ‘sequential crisis’ where
hazards trigger cascading disasters in a range of
interlocked systems, and ‘synchronous failures’
where different risks converge and interact
(Box 1.2).
In 2010, western Russia experienced a
‘sequential crisis’ as a severe drought created
conditions for wildfires, exposing layers of new
and emerging vulnerabilities that cascaded
into impacts in areas as diverse as health and
air traffic for which there was no historical
precedent (Box 1.3).

1.2 Extreme events or extreme
risks?
Countries with weak governance are
likely to find it difficult to address the
underlying risk drivers. These include
badly managed urban and regional
development, the degradation of
hazard-regulating ecosystems such
as wetlands, mangroves and forests,
and high levels of relative poverty.
With some exceptions, these tend
to be low- and lower-middle-income
countries.

Extreme hazards and events are not synonymous
with extreme risks. When similar numbers
of people are affected by hazards of similar
severity, wealthier and poorer countries
generally experience radically different losses
and impacts (Box 1.4) (UNISDR, 2009).
GAR09 highlighted that poverty is both a
cause and consequence of disaster risk. Across
all the major hazards, poorer countries with
weaker governance tend to experience far
higher mortality and relative economic loss
compared to wealthier countries with stronger
governance. Mortality risk, for example, is
approximately 225 times greater in low-income
countries compared to OECD countries when
similar numbers of people are exposed to
tropical cyclones of the same severity (Peduzzi
et al., 2011). Governance refers to the actions,
processes, traditions and institutions by which
authority is exercised and decisions are taken
and implemented. Whereas relative wealth is
a key determinant, governance factors such as
the strength of democracy (Keefer et al., 2010),
inequality (UNISDR, 2009) and voice and
accountability (UNISDR, 2009), all play roles
in the social construction of risk.
The quality of a country’s governance appears to
have a significant influence on the underlying
drivers of risk. Drivers identified in GAR09
include badly planned and managed urban
and regional development, the degradation of
hazard-regulating ecosystems such as wetlands,
mangroves and forests, and increasing poverty
and inequality (UNISDR, 2009). These drivers
interact through multiple feedback loops and
together translate hazards into disaster risk.
Figure 1.5 presents a composite index that
measures the quality of governance and how well
countries are addressing these three underlying
risk drivers. Countries with weak governance
and that have great difficulty addressing
underlying drivers are, with some exceptions,
mostly low- and lower-middle-income countries.
Those at the bottom of the index, such as Haiti,
Chad or Afghanistan, are also experiencing
conflict or political instability. This index thus
provides insight into whether a country’s risk
governance capacities and arrangements are
effective in addressing underlying risk drivers.
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Box 1.4 Haiti, Chile and New Zealand, 2010
Extreme hazards are translated into risk through exposure and vulnerability, as tragically illustrated in
all its dimensions by the earthquake that struck Haiti on 12 January 2010. The earthquake produced
severe intensities of VII to IX on the Modified Mercalli scale, and mortality was very high, with 222,517
fatalities (UNOCHA, 2010).1 This high death toll reflected the exposure of large numbers of people, and
vulnerability factors such as extreme poverty, corruption, a fragile democracy, and a lack of earthquake
experience in a country where they only occur infrequently (Keefer et al., 2010).
In contrast, the 27 February 2010 earthquake in Chile was by any standards an extreme event, releasing
five hundred times more energy than the earthquake in Haiti the previous month. However, it only killed
486 people, a fraction of those who died in Haiti. In contrast to Haiti, exposure was lower, and Chile has
a history of dealing with earthquakes. It is also an upper-middle-income country with a consolidated
democracy and low levels of corruption.2
The earthquake that hit Christchurch, New Zealand, on 3 September 2010 also produced intensities
of up to IX on the Modified Mercalli scale. However, only some 500 buildings were destroyed and no
lives were lost. While an estimated 154 people were killed in another earthquake on 22 February 2011
(New Zealand, 2011), the low casualty rate in both events reflects tough building regulations, strict
enforcement, and experience in dealing with earthquakes.

Figure 1.4
Shakemap of Haiti
Earthquake in 2010

Date: Tuesday 12 January 2010
Time: 21:53:10 GMT
Richter Scale magnitude: 7
Coordinates: 18.457°N / 72.533°W
Depth: 13 km
Instrumental intensity
Modified Mercalli scale
IX
VIII
VII
VI
V
City population classes
>500000
50000–500000
<50000
Epicentre
Airport
Permanent water

(Source: UNEP/GRID-Europe, 2010)

Economic studies (Albala-Bertrand, 1993;
Kahn, 2005; Noy, 2009; Cavallo et al., 2010)
provide conflicting evidence as to how and
when disasters affect productivity, capital
growth, employment, inequality and other
macroeconomic parameters (Moreno and
Cardona, 2011). However, evidence indicates
that poorer countries with weak governance have
less capacity to absorb and recover from disaster
8

loss, and less ability to prevent losses spilling
over into other parts of the economy (Noy,
2009). The penetration of catastrophe insurance
in such countries is also still incipient. Although
there are a growing number of parametric crop
insurance schemes (World Bank, 2009), these
reach less than 5 percent of eligible households
in India, and only 17 percent in Malawi (Cole
et al., 2008; Giné et al., 2008).
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Figure 1.5
Risk governance
capacity and World
Bank country
classification
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This composite graph displays countries’ risk governance capacities and their relative wealth by World Bank income
regions. Approximately 90 percent of the countries with the strongest capacities are high-income countries. In contrast,
low- and lower-middle income countries account for more than 95 percent of the quintile with the lowest capacities.
These rankings derive from an analysis of indicators of the disaster risk drivers identified in GAR09: poverty, weak urban
and local governance, ecosystem degradation, and government effectiveness and accountability. Each quintile is then
subdivided based on the number of countries per World Bank category within it.3

(Source: DARA, 2011; Lavell et al., 2010 (adapted by UNISDR))

Within countries, different localities also have
widely varying risk governance capacities. As
Figure 1.6 shows, whereas Hurricane Mitch
engulfed a large part of Central America in
October 1998, most mortality in Honduras,
the worst-affected country, was concentrated in
a relatively small number of highly vulnerable
and exposed municipalities. Following the
hurricane, poorer households lost a greater
proportion of their assets than wealthier
households and had significantly more difficulty
in recovering (Morris and Wodon, 2003; Carter
et al., 2006).

Governments cannot influence the severity of
droughts, earthquakes, tsunamis and tropical
cyclones, except in the case of weather-related
hazards through international action to mitigate
climate change. Similarly, the exposure of
people and assets is largely fixed by the location
of historical investments in infrastructure,
urban and economic development, as well as
by social and cultural attachment to place, or
by geographical constraints such as on small
islands. If hazard severity and exposure cannot
be reduced, the main opportunities for reducing
risk lie in reducing vulnerability.

1.3 Reducing disaster risk

Extensive risks are largely shaped by underlying
risk drivers and can thus be more easily reduced
by a strengthening of risk governance capacities.
In contrast, intensive risks are more heavily
determined by the location, severity and
frequency of the associated hazard, meaning
that there are limits to how much risk can
actually be reduced.

The main opportunities for reducing
risk lie in reducing vulnerability. This
means addressing the underlying
risk drivers by strengthening risk
governance capacities. Extensive
risks are largely shaped by these
drivers. In contrast, intensive risks
are more heavily determined by the
location, severity and frequency of
the associated hazard, meaning
that there are limits to vulnerability
reduction.

In the case of tropical cyclones, for example, the
variation in mortality appears to be affected by
a combination of three factors: the severity of
the cyclone, the number of people exposed, and
GDP per capita, the latter being a reasonable
proxy indicator of a country’s vulnerability.
As Table 1.1 shows, GDP per capita explains
91 percent of the variance in mortality risk with
Category 1 cyclones, but only 37.1 percent
with powerful Category 4 cyclones. In contrast,
9

Figure 1.6
Translating hurricane
hazard into disaster
risk: the impact of
Hurricane Mitch in
Honduras, 1998.
Number of
people killed

90° W

85° W

Losses in Honduras:
6 600 deaths
8 052 missing
2 100 000 affected
170 bridges destroyed
70% of roads damaged
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(Source: Image (NOAA, 1998); Damage (Copeco, 1998); Hurricane path (USGS, 1998). Collage by
UNISDR)

the numbers of people exposed explains only
9 percent of the risk variance with Category
1 cyclones, but 62.9 percent with Category 4
cyclones. The implication is that if a country
reduces its vulnerability, it can significantly reduce
the mortality risk associated with Category 1
cyclones. Reducing the risk associated with
Category 4 cyclones, however, particularly when
accompanied by storm surges in low-lying coastal
areas, is far more challenging (Table 1.1).
This does not imply that intensive risk cannot
be reduced. All intensive risk is underpinned by
Table 1.1

vulnerability to some degree. As highlighted by
the impact of Category 5 cyclone Yasi in Australia
in February 2011, sound disaster management
can go a long way to minimize mortality, even
in the case of very severe cyclones. However,
reducing vulnerability to very severe hazards
may have unacceptably high costs and trade-offs.
In the Cayman Islands, for example, building
regulations specify resistance to a Category 3
cyclone. Increasing standards to withstand
Category 4 or 5 cyclones would lead to an
exponential increase in the cost of building,
making the country less attractive for investment.

Contribution of cyclone severity, exposure and vulnerability parameters to
tropical cyclone risk

Risk factors

Correlation

Category 1

Category 2

Category 3

Category 4

Population exposure

Positive

9.0%

46.4%

45.1%

62.9%

GDP per capita

Negative

91.0%

53.6%

46.3%

37.1%

Distance to city

Positive

Not significant

Not significant

8.6%

Not significant

Total

100%

100%

100%

100%

Tropical cyclone severity is measured on the Saffir-Simpson scale in five Categories. Category 5 cyclones occur very
infrequently but are the most destructive, while Category 1 cyclones are more frequent but less severe.

(Source: UNEP, 2010)

10

2011 Global Assessment Report on Disaster Risk Reduction
Revealing Risk, Redefining Development

In practice, these trade-offs are often already
reflected in codes and regulations. Many
building codes specify protection against
earthquakes that occur once every 475 years
but not those which occur less frequently,
and national insurance regulators may require
insurers to have reserves (including reinsurance)
to cover risks up to a return period of
1,500 years (see Chapter 5). Different countries
value the trade-offs in different ways, however.
The Netherlands, for example, has constructed
its dykes to resist a 10,000-year storm surge
(ECA, 2009), but in most low- and middleincome countries, such investments are not
affordable even if they were technically feasible
and politically important.
In the case of destructive tsunamis, as illustrated
by the examples of Lisbon and Callao and
recently in Japan, vulnerability may be almost
binary: meaning that all people exposed to the
hazard are vulnerable, irrespective of income
and capacities. In the case of large cities exposed
to tsunamis that may reach the shoreline in a
matter of minutes,3 the effectiveness of early
warning is relative. The 11 March tsunami
may have killed more than 20,000 people in
Japan, which has a highly regarded tsunami
early warning system with six decades of
experience. Also, even where civil engineering
works that could protect a city against tsunamis
are technically possible, the costs of their
construction and maintenance would not
necessarily make economic sense given long
return periods (World Bank, 2010a).
It is not only the severity of hazards such as
these that makes intensive risks more difficult to
reduce. It is also the unexpectedness of events
for which there may be no historical precedent,
at least in living memory, and for which societies
are thus not prepared. All other factors being
equal, earthquake mortality for example, is lower
in countries that experience more earthquakes,
and is higher where earthquakes occur only
infrequently (Keefer et al., 2010). In the absence
of frequent major earthquakes, governments are
less likely to find political incentives to invest in
disaster risk management. If a major earthquake
does occur, the absence of such investment leads
to higher actual mortality.

1.4 Climate change adaptation
The challenge of adapting to
climate extremes gives increased
urgency to addressing underlying
risk drivers, reducing vulnerability
and strengthening risk governance
capacities. If disaster risks can
be reduced, then the magnifying
effect of climate change will also
be reduced, and adaptation will
be facilitated. The contemporary
tendency to characterize all weatherrelated disasters as manifestations of
climate change underplays the role of
the underlying risk drivers, and may
point policy and planning in the wrong
direction.
Climate change is gradually altering average
temperature, sea level, and the timing and
amount of precipitation, with potential for
more drastic changes if carbon emissions are
not successfully limited and reduced. Climate
change also contributes to more frequent, severe
and unpredictable weather-related hazards such
as droughts, tropical cyclones, floods and heat
waves (IPCC, 2007). Therefore, climate change
adaptation can be understood as: (a) adapting
to gradual changes in average temperature,
sea level and precipitation; and (b) reducing
and managing the risks associated with more
frequent, severe and unpredictable extreme
weather events, including those for which there
may be no historic precedent.
Adapting to gradual changes in climate
averages is a medium- to long-term process,
involving long-term planning of investments in
strategic infrastructure that take into account
changing climatic conditions. For example, new
hydroelectric plants and urban drainage systems
need to account for future changes in rainfall,
and investments in both urban and agricultural
development need to take into account expected
changes in water availability and rising sea levels.
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However, the degree to which any society is
adapted to its climate is socially constructed
rather than environmentally determined (Berger
and Luckmann, 1966). Countries that may
find it most difficult to adapt are likely to have
fewer resources to invest in new infrastructure
and technologies, have limited social protection
systems in place, and experience food insecurity,
high vulnerability to disasters and extreme trade
limitations (Corrales, 2010).
As Box 1.5 highlights, it is worth remembering
that until the 19th century, much of the
population of pre-industrial Europe was
maladapted to its climate, and as a result,
suffered devastating famines. It was only with
the technological and material changes that
accompanied the industrial revolution that
Europe adapted.

Changing climate averages, such as decreasing
precipitation or higher temperatures, can
threaten development and thus may increase
vulnerability and undermine resilience
in many high-risk countries and regions.
Climate change also modifies hazard intensity,
frequency, patterns and seasonality. Countries
will thus have to spend more time dealing
with the unfamiliar, such as glacial lake
outburst floods (GLOFs), even allowing for
improvements in forecasting and early warning.
Reducing and managing the risks associated
with more frequent, severe and unpredictable
extreme weather events is fundamentally
similar to DRM. Although attention is
currently focused on how climate change is
altering weather-related hazards, climate risks
in the short term will be shaped by existing

Box 1.5 Adaptation and climate variability
Until the industrial revolution, the material and technological basis of agricultural production in Europe
barely supported the subsistence needs of most households, even in years with good harvests. Climate
variations such as colder and damper summers typically led to lower yields and crop losses, and were
rapidly reflected in drastic increases in mortality and decreases in marriage and birth rates.
Agricultural productivity increased by approximately 60–65 percent between the 13th and 19th
centuries (Braudel, 1979), but Europe was still constantly devastated by famines. France, for example,
experienced 89 major famines between the 10th and 18th centuries (Braudel, 1979), not including the
likelihood of many hundreds of localized famines. Technological limitations meant that it was impossible
to transport large volumes of food and energy over long distances (Harvey, 1996), and most urban
centres were therefore dependent on their immediate hinterland for food and firewood. This not only
limited their growth but made them as vulnerable as rural areas to shortfalls in agricultural production.
The failure of cereal harvests associated with climate variability had drastic demographic impacts. It is
estimated that the population of France fell by 1.3 million in 1693–1694, after several years with cold
and wet summers devastated cereal production (Le Roy Ladurie, 2004). The following century, 196 days
of rain between December 1769 and November 1770 had equally disastrous impacts. The number of
births in rural France fell from 896,000 in 1769 to 829,000 in 1771, the number of marriages fell from
232,000 to 175,000, and there were at least 100,000 famine-related deaths (Le Roy Ladurie, 2006).
From the latter half of the 18th century onwards, famine risk was reduced by European industrialization
and urbanization. Between 1772 and 1775, for example, British cereal imports increased by a factor of
26 (Le Roy Ladurie, 2006), buffering the impact of local production shortfalls.
The year of 1816 was the “year without a summer” in the Northern Hemisphere. On 10 April 1815, the
Tambora volcano erupted in Indonesia. The resulting cold summer in Europe provoked failures in cereal
production comparable with previous crises. However, the demographic impact in industrializing France
was minimal, if compared to that of 1693–1694 or 1770–1771. In France, the number of deaths in 1817
was only 18,500 greater than in 1816 or 1818. In contrast, the increase in mortality in less industrialized
regions of Europe may have been as high as 40 percent (Le Roy Ladurie, 2006).
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risk patterns and increasing exposure of people
and their assets, as much as by climate change
itself (ECA, 2009). From that perspective,
the contemporary tendency to characterize
weather-related disasters as manifestations
of climate change underplays the role of the
underlying risk drivers, and may point policy
and planning in the wrong direction.
As with DRM in general, the challenge
of adapting to climate extremes requires
increased attention to underlying risk drivers,
reducing vulnerability, and strengthening risk
governance capacities. If disaster risks can be
reduced, then the magnifying effect of climate
change will also be reduced and adaptation
facilitated.

1.5 Strengthening risk
governance capacities
Governments need to invest in
anticipating, reducing and transferring
the different levels of extensive,
intensive and emerging risks.
However, political and economic
incentives required for this may
be lacking, and risk governance
capacities may be inadequate for the
task. Contemporary societies need
to strengthen their risk governance
capacities in order to reduce those
risks that can be reduced, transfer
those that cannot, and anticipate and
prepare for emerging and realistic
risks that cannot be easily identified
or measured.

Prospective risk management (Lavell and
Franco, 1996; Lavell et al., 2003) refers to
actions that ensure that development does
not add new risks to the stock of risk-prone
assets. There are many examples. Land
use planning can be used to steer urban
development away from high-risk areas.
Improved building standards can be used to

reduce vulnerability in new construction.
Enhanced water management can reduce
drought risk. Ecosystems that mitigate hazards,
such as forests, wetlands and mangroves, can be
protected.
Corrective risk management refers to removing
risks that are already present before they
manifest as loss. This may include relocating
highly exposed and vulnerable settlements,
adapting and upgrading existing facilities such
as schools and hospitals, or restoring degraded
ecosystems. Prospective and corrective risk
management are not mutually exclusive,
because risk itself is constantly changing.
Housing, infrastructure networks and cities
as a whole are processes more than things,
and investment is constantly being made in
their renewal, renovation, remodelling, and
replacement of component parts. Renewing
obsolete infrastructure to a higher specification
for example, or introducing strengthened
structures when remodelling an old building,
are corrective and prospective at the same time.
As already highlighted, it is generally easier
to reduce extensive risks. The more intensive
risks, which may not be practically or costeffectively reduced, have to be addressed
through compensatory risk management.
This can include risk transfer mechanisms
such as insurance and reinsurance, contingent
financing complemented by social protection
measures at the household level, such
as conditional transfers and temporary
employment programmes. These measures do
not reduce risk per se,4 but compensate for
loss, avoiding the spill-over of impacts into
other areas such as health, education, nutrition
and productivity. Disaster management
mechanisms at different scales, including early
warning systems, preparedness, rapid response
and recovery measures, also play key roles in
reducing loss of life and injury, and avoiding
poverty outcomes.
For many governments faced with known
and urgent risks, it may be difficult to justify
investment in protecting against future
unknowns. However, developing plausible
future risk scenarios is the first step in a process
of identifying and anticipating what might
13

happen, before then developing strategies to
manage them. The 2003 heat wave in Europe,
which killed more than 14,800 people in
France alone (Pirard et al., 2005), highlighted
that even wealthy countries with strong risk
governance capacities can find if difficult to
deal with unfamiliar hazards for which they
are neither adapted nor prepared. As Box 1.6
highlights, improved awareness of future risks
and preparedness could have greatly reduced
the impact of the volcanic ash cloud that largely
closed down European airspace in April 2010.
After the 2003 European heat wave, France put
in place a sophisticated early warning system
to anticipate the impacts of future weather
extremes (Pascal et al., 2006), which has
subsequently served as the model for a regional
early warning system (Auld, 2008).
Each country has its own unique risk profile or
signature with different kinds and proportions
of extensive, intensive and emerging risks. To
reduce their risks, therefore, governments will
normally need to adopt a mix of prospective,
corrective and compensatory risk management
strategies, together with strategies to manage
disasters and anticipate emerging risks.
Unfortunately, without systematically
accounting for disaster losses and impacts, and
comprehensively assessing the full range of
risks they face, few countries have been able

to find the political and economic incentives
to identify the costs and benefits and tradeoffs that could inform a balanced and effective
portfolio of risk management strategies. As
Chapter 2 of this report shows, countries that
have invested in strengthening their disaster
management capacities have witnessed a steady
decline in mortality risk, at least with respect
to weather-related hazards. However, the
institutions and capacities for risk governance
in most countries still appear inadequate to
address the risks associated with the rapid
increase in asset exposure that, particularly
in the last decade, has been fuelled by rapid
economic growth in many low- and middleincome countries. Although these countries
have strengthened their capacities and reduced
their vulnerabilities, these improvements have
proved largely insufficient.
The catastrophes of Lima-Callao and Lisbon
catalysed the scientific study of physical hazards.
But, as Manso de Velasco and the Marques of
Pombal discovered when they were rebuilding
their cities, reducing disaster risk is primarily an
issue of identifying the political and economic
incentives and negotiating trade-offs – as
true today as it was then. Although much has
changed over the last 250 years, if the objective
of the Hyogo Framework for Action (HFA) is
to be achieved, if progress is to be made towards
the UN’s Millenium Development Goals, and

Box 1.6 Unexpected or unprepared?
The volcanic ash cloud that affected Europe in April 2010 is estimated to have caused US$521 million
in lost GDP in the United Kingdom alone and US$4.7 billion in global GDP (Oxford Economics, 2010).
Although the disaster was called an unprecedented and unexpected event, it was neither. Rather, it
illustrates the challenges posed by risks for which governments are not prepared.
Volcanic activity in Iceland comparable to the 2010 Eyjafjallajökull eruption is not unusual, occurring
every 20 to 40 years on average (Sammonds et al., 2010). This volcanic activity becomes a problem for
Europe when it coincides with north to north-westerly air movements, which occur only 6 percent of the
time. Thus, whereas the ash cloud could be considered unusual, it was far from unprecedented, and
not unexpected. In fact, the volcano had been in eruption for four weeks before the ash cloud reached
the airspace of the United Kingdom on 15 April, which was more than ample time to have put into effect
contingency plans, had these existed. The losses caused were largely due to a failure to anticipate the
risks, meaning that countries were taken by surprise.
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if adaptation to climate change is to be possible,
that challenge still remains.
Fortunately, a new paradigm in disaster risk
reduction is starting to emerge, largely driven
by innovations in loss accounting and risk
assessment, in the adaptation of development
planning and investment instruments and in
risk governance by those governments that have
recognized the importance of investing today
for a safer tomorrow. An opportunity to reduce
disaster risk now begins to open: learning from,
building on, and up-scaling these innovations;
revealing risk and redefining development.

Notes
1

2

3

4

The real death toll may be much lower. Some
commentators have cited 40,000–50,000 (Suárez et
al., 2010). Disaster mortality rates may be drastically
over-reported, even by international organizations
(UNISDR, 2009).
Chile had the lowest level of corruption in Latin
America according to the 2009 Corruption Perceptions
Index (CPI), and was ranked the 25th least corrupt
country in the world (Transparency International,
2009).
Notwithstanding this affirmation, in tsunami-exposed
Pagang, Indonesia, building artificial hills has been
proposed, called Tsunami Evacuation Raised Earth
Parks (TEREPs), that would allow the vertical
evacuation of people in the case of a tsunami warning
(GeoHazards International, 2010). However, the
effectiveness of this approach has yet to be proved in
practice.
Though, if well designed, they can incorporate
incentives for risk reduction and create community
assets that reduce vulnerability.
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Chapter 2
Revealing risk
A submerged bus near the town of Dadu, Pakistan, during the July–August 2010 floods.
Photo: Andrew McConnell/Panos Pictures

Chapter 2 Revealing risk
Disaster risks can increase or decrease over time according to a country’s ability
to reduce its vulnerability and strengthen risk governance capacities.
In recent decades, countries in all regions have strengthened their capacities
to reduce mortality risks associated with major weather-related hazards such
as tropical cyclones and floods. Despite more and more people living in
flood plains and along cyclone-exposed coastlines, mortality risk relative to
population size is falling. In East Asia and the Pacific, for example, it is now only
a third of what it was in 1980.
In contrast, many countries are struggling to address other risks. Economic
loss risk to tropical cyclones and floods is growing as exposure of economic
assets increases, outstripping reductions in vulnerability. Losses suffered by
low-income households and communities due to frequently occurring extensive
disasters are often under-recorded and are increasing rapidly. The improvement
in risk governance capacity and reduction in vulnerability in low- and middleincome countries as they develop, are insufficient to address the run-away
increase in asset exposure, particularly in countries that are experiencing rapid
economic growth.
Underlying risk drivers continue to increase risk, such as poverty, badly planned
and managed urban and regional development, and ecosystem decline.
Whereas the links between risk and poverty are well established, new evidence
confirms that disaster losses particularly affect child welfare and development,
and contribute to internal displacement. These impacts, which are rarely
properly accounted for, highlight the need for disaster risk management (DRM)
policies sensitive to the needs of children and the displaced.
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2.1 Disasters under construction
Dhaka’s rapid expansion highlights
how drivers such as badly planned
and managed urbanization,
ecosystem decline, and poverty,
accumulate risk over time.

Dhaka, Bangladesh. The 1897 Assam earthquake
(also known as the Great Indian Earthquake),
one of the largest ever recorded in South Asia,
caused extensive damage to the city’s buildings
and infrastructure (Al-Hussaini, 2003). At that
time, Dhaka’s metropolitan population was less

than 100,000. Now it is estimated to be around
15 million. However, it is not only the 150-fold
increase in exposed population that has led to
Dhaka’s current level of earthquake risk. The city
has also been unable to address the processes
that shape and accumulate that risk over time.
Many areas surrounding central Dhaka are
flood prone during the rainy season, and until
recently were occupied by natural water bodies
and drains, vital to the regulation of floods.
Land use planning instruments such as the
Dhaka Metropolitan Development Plan restrict
development in many of these areas. Despite the
Plan, these areas are still being rapidly urbanized
through private- and public-sector projects
(Box 2.1).

Box 2.1 Constructing earthquake risk on wetlands
Large areas of Dhaka are highly susceptible to liquefaction during earthquakes, and many have been used
as construction sites for buildings and infrastructure in recent decades. Figure 2.1 shows the shrinking
and disappearance of water bodies (circled) in one such area, West Dhaka, between 1996 and 2009.

Figure 2.1
Areas of Dhaka
susceptible to
liquefaction and
change in water
and the built
environment
in West Dhaka
between 1996
and 2009

Liquefaction susceptibility
None
Very low
Low
Moderate
High
Very high

(Source: Rahman, 2010, adapted from IRS Image 1996 and Google Earth)
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Destroying retention ponds and drains increases
risks of seasonal flooding just as building
in drained wetlands increases earthquake
risk. During an earthquake, sands and silts
can liquefy to the point where the soil no
longer supports the weight of buildings and
infrastructure, which may subsequently
collapse or suffer heavy damage. Dhaka’s
wetlands, drained and filled with sand for
housing development, are prime candidates for
liquefaction.
With little contemporary experience of
earthquakes, Dhaka is vulnerable and illprepared. The older part of the city is home to
densely populated, multi-storey, unreinforced
brick buildings predisposed to heavy damage in
a strong earthquake (Paul and Bhuiyan, 2010).
And despite guidelines for earthquake-resistant
construction, faulty design and poor quality
materials and workmanship mean that many
modern reinforced concrete buildings are also
vulnerable.
An innovative cyclone shelter programme has
helped Bangladesh dramatically reduce cyclone
mortality since the 1970s. In the past four
decades, Bangladesh has been struck by three
severe cyclones: Bhola (1970), Gorky (1991)
and Sidr (2007). Bhola caused an estimated
300,000 deaths and Gorky was responsible
for more than 138,000. The death toll for
Sidr, however, was ‘only’ around 4,000 (EMDAT, 2010a).1 Unfortunately, the disaster
management capacities that have reduced
cyclone mortality have not been able to address
earthquake risk in Dhaka. Consistent with this,
Bangladesh’s Hyogo Framework for Action
(HFA) report (see Chapter 4 for more on
HFA reporting) highlights that although there
is an Earthquake Zoning Plan for Dhaka, its
enforcement and general urban improvement
remain major challenges. Dhaka’s expansion
vividly illustrates how drivers such as badly
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planned and managed urbanization, ecosystem
decline and poverty interact to build risk over
time (UNISDR, 2009).
Until recently there was only one seismic
observatory in Bangladesh (in Chittagong in
the country’s southeast), although in recent
years seismic monitoring capacity has increased,
with new observatories in Sylhet, Rangpur and
Gazipur (Paul and Bhuiyan, 2010). This means
that earthquake hazard in the area may not
be fully understood, despite the certainty of a
severe earthquake one day. With its population
growing at around 6 percent annually, risk can
only increase unless vulnerability is drastically
reduced.
Dhaka highlights the complex processes that
configure risk and the challenges they pose for
effective disaster risk governance. For example,
extensive risk associated with flooding can
contribute to intensive risk associated with
earthquakes (see the Preface for definitions
of extensive and intensive risk). However,
apparent success in reducing mortality from
tropical cyclone disasters has not translated
into improvements in the management of
earthquake risk. The multiple feedback loops
that exist among urbanization, ecosystem
decline, poverty and governance, configure
risk while simultaneously obscuring causality.
In attempting to reduce risks associated with a
range of hazards, authorities must make tradeoffs between them.
To begin to unravel the complexity of multiple
interrelated risk drivers, this chapter explores
global trends in the mortality and economic loss
risk associated with tropical cyclones and floods
(Box 2.2), and with the losses and damages
associated with extensive risks. It also examines
the impacts of disasters on children and on
internal displacement, and introduces a number
of potential emerging risks.
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Box 2.2 Updating the global risk analysis
GAR09 analysed global patterns of mortality risk and economic loss risk for tropical cyclones,
floods, landslides and earthquakes, and the underlying risk drivers that explained those patterns. In
GAR11, all the datasets used in the global risk analysis have been updated to 2010 and can be explored
for tropical cyclones, floods and landslides using the online Global Risk Data Platform
(www.preventionweb.net/gar). The same methodology and statistical models that underpinned the
GAR09 analysis of global risk have been used for GAR11, given that two years of additional data is
unlikely to lead to significant changes in the value of the statistical regressions (Peduzzi et al., 2010).2
Following an in-depth revision of the earthquake risk model,3 it was decided not to update the
earthquake risk analysis until new datasets from the United States Geological Survey and the Global
Earthquake Model become available. GAR11, therefore, does not include an earthquake risk analysis.
GAR11 explores trends over time between 1970 and 2010 for tropical cyclones and floods for World
Bank geographic and income regions.4 These trends are explored using modelled disaster risk rather
than recorded disaster losses which do not provide a solid platform for estimating trends. Most recorded
losses are concentrated in a very small number of infrequent intensive disasters with long return periods.
The occurrence of one or more intensive disasters in any given decade, therefore, distorts any underlying
trend. In addition, trends identified using reported losses also reflect improved disaster reporting over
time. Satellite data indicate that on average, between 142 and 155 countries have been hit by tropical
cyclones every year since 1970 (Table 2.1).5 However, the number of internationally reported cyclone
disasters tripled between the 1970s and 2010. This trend is only partly due to increasing exposure and
cyclone severity; it is mostly induced by improved reporting and access to information (Peduzzi et al.,
2010, 2011).

Table 2.1

Trend of tropical cyclones reported versus tropical cyclones detected
by satellite during the last four decades.
1970–1979

1980–1989

1990–1999

2000–2009

88.4

88.2

87.2

86.5

142.1

144.0

155.0

146.3

Number of disasters triggered by TCs,
reported by EM-DAT (average per year)

21.7

37.5

50.6

63.0

Reported disasters as a percentage of
number of countries hit by TCs

15%

26%

33%

43%

Number of tropical cyclones (TCs) as
identified in best track data (average per year)
Number of countries hit by TCs as detected
by satellite (average per year)

The trend analysis estimates changes in vulnerability and exposure. Although factors such as climate
change and variability and environmental degradation influence hazard levels, data limitations mean
that, in the case of floods, hazard has been treated as constant. In contrast, thanks to a new and more
complete data set, changes in the frequency and severity of tropical cyclones have been accounted for
in the calculation of tropical cyclone exposure (Tables 2.3 and 2.5 and Figure 2.10). Tropical cyclone risk
(Figures 2.12, 2.15 and 2.17) has been estimated using modelled exposure and modelled tropical cyclone
frequency based on observations from 1970 to 2010. It is expected that trends in extreme hazards will
be addressed in more detail in the IPCC Special Report on Managing the Risks of Extreme Events and
Disasters to Advance Climate Change Adaptation (SREX), which is scheduled for publication in 2011.
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2.2 Global disaster risk trends
As the case of Dhaka illustrates,
earthquake mortality risk may be
increasing, particularly in countries
experiencing rapid urban growth. In
contrast, mortality risk associated
with major weather-related hazards
is now declining globally, including
in Asia, where most of the risk is
concentrated. Although the number
of people exposed to tropical
cyclones and floods continues to
increase, countries are successfully
reducing their vulnerabilities
and strengthening their disaster
management capacities. In East Asia
and the Pacific, mortality risks for both
floods and cyclones are now about
one third of what they were in 1980,
relative to the size of the region’s
population: a major achievement.
South Asian countries have struggled
to reduce mortality risks, but these
have also fallen over the last decade.

2.2.1 Weather-related mortality
risk remains highly concentrated
in countries with low GDP and
weak governance
Figures 2.2 to 2.7 show an updated global
distribution of mortality risk for three weatherrelated hazards (tropical cyclones, floods and
rain-triggered landslides). In these maps, the
areas of highest risk correspond to areas where
high concentrations of vulnerable people are
exposed to severe and frequent hazards. The
risk model highlights that flood mortality risk
is highest in rural areas with a dense and rapidly
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growing population in countries with weak
governance; cyclone mortality risk is highest in
isolated rural areas with low GDP per capita;6
and landslide risk is highest in areas with low
GDP per capita. For all weather-related hazards,
countries with low GDP and weak governance
tend to have drastically higher mortality
risks than wealthier countries with stronger
governance.

2.2.2 Exposure to floods and
tropical cyclones is increasing
rapidly, growing fastest in
low-income countries
Between 1970 and 2010, the world’s population
increased by 87 percent (from 3.7 billion
to 6.9 billion). In the same period, the
average numbers exposed to flooding every
year increased by 114 percent (from 32.5 to
69.4 million annually).7 Relatively speaking,
ever more people are living in flood plains,
suggesting that the economic advantages of
living in such an environment must outweigh
the perceived risks of flooding. Populations
in cyclone-prone areas are also growing,
highlighting the attractiveness of tropical
coastlines for tourism as well as for economic
and urban development in general.8 Global
physical exposure to tropical cyclones almost
tripled (increasing by 192 percent) between
1970 and 2010.
Low- and lower-middle-income countries
not only have the largest proportion of their
population exposed to floods, but their exposure
is also growing faster than in middle-income and
Organisation for Economic Co-operation and
Development (OECD) countries (Figure 2.8).
More than 90 percent of the global population
exposed to floods live in South Asia, East Asia
and the Pacific (Table 2.2), but exposure is
growing most rapidly in sub-Saharan Africa. In
contrast, exposure is increasing only marginally
in OECD countries whereas in eastern and
south-eastern Europe and Central Asia it is
stable, reflecting a broader trend of demographic
changes.
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Figure 2.4
Mortality risk
distribution from
weather-related
hazards (tropical
cyclones, floods
and rain-triggered
landslides) in Europe
as modelled
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Mortality risk
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landslides) in Asia
as modelled
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as modelled
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Figure 2.8
Trend in
flood exposure
per income region
as modelled

Exposure increase (1970=100%)
250%

Population exposed per year
(in millions)

225%

37
10

200%

1
175%
Low-income countries
150%

Lower-middle-income countries
Upper-middle-income countries

125%

OECD countries

100%
1980

Table 2.2

1990

2010

2000

Flood exposure by World Bank region as modelled9 (million people per year)

Region

1970

1980

1990

2000

2010

East Asia and the Pacific (EAP)

9.4

11.4

13.9

16.2

18.0

Europe and Central Asia (ECA)

1.0

1.1

1.2

1.2

1.2

Latin America and the Caribbean (LAC)

0.6

0.8

1.0

1.2

1.3

Middle East and North Africa (MENA)

0.2

0.3

0.4

0.5

0.5

OECD countries (OECD)

1.4

1.5

1.6

1.8

1.9

19.3

24.8

31.4

38.2

44.7

0.5

0.7

1.0

1.4

1.8

32.4

40.6

50.5

60.5

69.4

South Asia (SAS)
Sub-Saharan Africa (SSA)
World

(Sources: PREVIEW flood global model; Landscan, 2008 (extrapolated from 1970 to 2010 using UN world
population))

Since 1970 there has been little change in the
overall number of tropical cyclones (Figure 2.9).
The number of recorded Category 1 and 2
cyclones has been decreasing whereas the
number of Category 4 and 5 cyclones has
been increasing.10 Over half of all tropical
cyclones that made landfall affected East Asia
and the Pacific and OECD countries (mainly
Japan, the United States of America and
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Australia) (Table 2.3). Although most of the
annual average exposure to tropical cyclones is
concentrated in lower-middle- and high-income
countries, exposure is growing most rapidly in
low-income countries (Figure 2.10) where it
has increased almost eight-fold since the 1970s
(the dip in exposure in the 1990s reflects fewer
cyclones in that decade).
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Figure 2.9
Average annual
number of
tropical cyclones
by Saffir-Simpson
Category between
1970 and 2009 as
observed

15
10
5
0
Tropical Storm

Table 2.3

1

2
3
Saffir-Simpson Scale

4

5

Exposure to tropical cyclones by World Bank region as modelled from
observed events (in million people per year)

Region

1970–1979

East Asia and the Pacific (EAP)11
Latin America and the Caribbean (LAC)
Middle East and North Africa (MENA)

1980–1989

1990–1999

2000–2009

36.6

42.2

44.3

53.7

1.1

1.6

1.2

5.2

0.0

0.0

0.0

0.1

26.2

27.2

39.7

53.2

South Asia (SAS)

1.5

7.8

11.1

7.6

Sub-Saharan Africa (SSA)

0.5

0.9

1.5

2.7

65.9

79.8

97.8

122.5

OECD countries (OECD)

World

Tropical cyclone exposure increase by World Bank income region (1970–1979=100%)
800%
Population exposed per year
(in millions)
700%

54.6

Figure 2.10
Trend in exposure
to tropical cyclones
per income region
as observed
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2.2.3 Tropical cyclone and flood
mortality risk is decreasing
Global vulnerability to flood hazard has
decreased since 1990, with South Asia the only
region where vulnerability was still increasing
during the 1990s (Figure 2.11). Since then,
vulnerability has declined in all regions except
Europe, Central Asia and the OECD, where it
has remained stable. These figures are regional
averages and may include individual countries
in which vulnerability is increasing. In general,
however, the statistics reflect how development
has reduced vulnerability and strengthened
DRM capacities.
Figure 2.11
Percentage change
in flood mortality
risk, exposure
and vulnerability,
as modelled,
from 1980–2010
(compared to
baseline year 1980)

Figure 2.11 also shows that global flood
mortality risk was increasing until 2000, but
it has subsequently declined and is now lower
than in 1990. There are, however, important
regional differences. In the Middle East and
North Africa, Latin America and the Caribbean,
and sub-Saharan Africa, flood mortality risk is
still increasing, indicating that growing exposure
continues to outpace reductions in vulnerability.
The positive global trend is largely determined by
Asia, where risk is falling. The major success story
has been East Asia and the Pacific, where despite
rapidly increasing exposure, flood mortality risk
has more than halved since 1990. South Asia is
reducing its vulnerability at a much slower pace,
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2000

2010

2000

2010

2000

2010

meaning that risk in 2010 is higher than it was
in 1990 (Box 2.3).
Vulnerability to tropical cyclones has decreased
in all regions since 2000 (Figure 2.12). However,
even though the vulnerability of low-income
countries in 2010 was about 20 percent lower
than in 1980, it was still 225 times higher
than in OECD countries. The most significant
reduction in vulnerability has been in lowermiddle-income countries, where vulnerability in
2010 was less than half that in 1980.
Global tropical cyclone mortality risk is also
decreasing (Figure 2.12), a trend largely
controlled by a very significant reduction in risk
in East Asia and the Pacific. In the OECD and

sub-Saharan Africa, increased exposure is being
offset by reduced vulnerability. However, in Latin
America and the Caribbean, and South Asia, risk
in 2010 remained higher than in 1990.
The picture is even more optimistic when
looking at risk relative to population size. Flood
mortality risk has fallen since 1980 in all regions
apart from South Asia (Figure 2.14). In East
Asia and the Pacific, in particular, it has declined
by about two-thirds.
In relative terms, cyclone mortality risk has
fallen in all regions since 2000 (Figure 2.15),
and is now lower than in 1980. This is an
important achievement considering the extent
to which exposure has increased over the same
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Box 2.3 The August 2010 floods in Pakistan
Figure 2.13
Extent of flooding
in Pakistan on
30 August 2010

Pakistan Flood
Maximum extent as of 30 August 2010
Observed AND modelled
Observed NOT modelled
Model
Permanent
water
Urban areas
International
boundary

Elevation
(metres)
2500
1000
500
250

Province
boundary

100

District
boundary

25

50

(Source: UNEP/GRID-Europe, 2010)
The challenges to reducing flood risk in South Asia were highlighted by the August 2010 floods
in Pakistan, which killed approximately 1,700 people and caused US$9.7 billion in damage to
infrastructure, farms and homes, as well as other direct and indirect losses (ADB/World Bank, 2010).
The map contrasts the areas that actually flooded with those areas that the GAR09 risk model predicted
would be flooded during a 1-in-100-year flood (Herold and Mouton, 2011). As with any flood, some
areas the model predicted would flood were spared, and some flooded areas were not captured by
the model. The flooding was concentrated in rural areas with rapidly growing populations that lacked a
prominent political voice—risk factors that contributed to the high mortality.
The risk model also predicted a mortality rate approximately four times higher than that reported,
suggesting the reduction in flood mortality in South Asia described earlier may be conservative. That
the risk could be modelled at all highlights that this was not an unexpected disaster.
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Figure 2.14 (left)
Percentage change
in relative flood
mortality risk
by region as
modelled, 1980–
2010 (compared
to baseline year
1980)
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Figure 2.15 (right)
Percentage change
in relative tropical
cyclone mortality
risk by region as
modelled, 19802010 (compared to
baseline year 1980)

Sub-Saharan Africa (SSA)

(Source: UNEP/GRID-Europe, 2010)

period. For example, in East Asia and the
Pacific, relative mortality risk has fallen by about
two-thirds since 1980, and has almost halved in
sub-Saharan Africa.

2.2.4 Tropical cyclone and flood
economic loss risk is increasing
In contrast to mortality risk, estimated
economic loss risk associated with floods and
tropical cyclones is increasing in all regions. As
with mortality risk, as countries develop they
strengthen their risk governance capacities and
reduce their vulnerabilities. However, these
improvements have failed to offset the very rapid
increase in exposure fuelled by rapid economic
growth. Increases in such capacities do not
immediately reduce the vulnerability of existing
fixed assets, such as buildings and infrastructure,
which are often used beyond their expected
lifespan. Similarly, as will be further explored
in Chapter 6, instruments such as land use
planning and building regulation have struggled
to reduce vulnerability, particularly in rapidly
urbanizing areas.

In the case of floods, economic loss risk is
increasing faster in OECD and high-income
countries than in other geographic and
income regions, even though exposure in these
countries is increasing at a far slower rate than
elsewhere, for example Latin America and the
Caribbean (Figure 2.16). As the 2011 floods in
Germany and Australia illustrate, even highincome countries struggle to manage increasing
exposure. Although GDP exposure to floods
(Table 2.4) is increasing faster than GDP per
capita in all regions, the risk of economic
damage is only growing faster than GDP per
capita in high-income countries.
The proportion of the world’s GDP exposed to
tropical cyclones increased from 3.6 percent in
the 1970s to 4.3 percent in the first decade of
the 2000s. During that time, the absolute value
of global GDP exposed to tropical cyclones
tripled, from US$525.7 billion to US$1.6
trillion (Table 2.5).12 GDP exposure increased
rapidly in the OECD in the 1990s, and in
East Asia and the Pacific and in Latin America
and the Caribbean in 2000–2009. In East Asia
and the Pacific in 2009, the GDP exposed
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Figure 2.16
Percentage change
in economic loss
risk, exposure and
vulnerability to
floods in the OECD
and in Latin America
and the Caribbean
as modelled, 1990–
2010 (compared to
baseline year 1990)

Percent change (Latin America and the Caribbean)

Percent change (OECD countries)
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Table 2.4

2000
Economic loss risk

2010
Vulnerability

2000

2010

GDP per capita

Average annual global GDP exposed to floods as modelled (in billion
2000 US$)

Region

1970–1979

1980–1989

1990–1999

2000–2009

East Asia and the Pacific (EAP)

2.8

5.1

10.2

21.5

Europe and Central Asia (ECA)

2.2

2.7

2.7

3.1

Latin America and the Caribbean (LAC)

2.5

3.1

3.9

5.4

Middle East and North Africa (MENA)

0.3

0.4

0.6

0.9

OECD countries

24.1

32.8

43.5

52.9

South Asia (SAS)

3.9

5.4

8.7

15.4

Sub-Saharan Africa (SSA)

0.4

0.5

0.6

0.9

36.2

50.0

70.2

100.1

World

Table 2.5

Average annual global GDP exposed to cyclones from observed events (in
billion 2000 US$)13

Region

1970–1979

1980–1989

1990–1999

2000–2009

16.0

25.3

39.5

90.2

2.3

4.9

3.7

24.3

0

0

0

1.0

506.6

665.1

1,247.1

1,455.0

South Asia (SAS)

0.3

2.6

4.2

4.3

Sub-Saharan Africa (SSA)

0.5

1.1

1.3

1.7

525.7

699.0

1,295.8

1,576.5

East Asia and the Pacific (EAP)
Latin America and the Caribbean (LAC)
Middle East and North Africa (MENA)
OECD countries (OECD)

World

was nearly six times greater than in 1970. In
contrast, although most of the exposed global
GDP is concentrated in OECD countries, it
was only three times greater in 2009 than it was
in 1970.
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Economic loss risk for cyclones is increasing
in all regions. It has almost quadrupled
(increasing by 265 percent) since 1980 in the
OECD, almost tripled in sub-Saharan Africa
(181 percent), and is more than two-and-a-half
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times greater in other regions (over 150 percent
higher). In East Asia and the Pacific, and South
Asia, risk is increasing because reductions in
vulnerability are not offsetting rapidly increasing
exposure (Figure 2.17). In terms of income
regions economic loss risk has almost quadrupled
(increasing by 262 percent) in high-income
countries, and is more than two-and-a-half
times greater in upper-middle-income countries
(165 percent), lower-middle-income countries
(152 percent) and low-income countries
(155 percent). Thus economic strength has failed
to reduce economic loss risk, even in the OECD.
GDP per capita has grown by more than
eight times (703 percent) in East Asia and the
Pacific and has almost quadrupled (increasing
by 293 percent) in South Asia, outpacing the
growth in exposure in both regions. As such,
estimated risk has fallen relative to GDP per
capita. In all other regions, however, both
exposure and the estimated risk of economic loss
are growing faster than GDP per capita. Thus
the risk of losing wealth in disasters associated
with tropical cyclones is increasing faster than
wealth itself is increasing.

2.2.5 Countries that are falling
behind in their development
achievements have less resilience
to disaster loss
Disaster losses must be put into perspective.
Economic losses due to floods in South Asia are
in absolute terms far smaller than those in the
OECD. Relative to the size of South Asia’s GDP,
however, flood losses there are approximately 15
times greater than losses in the OECD. Thus,
although economic loss risk in the OECD may
be increasing faster, such losses threaten OECD
countries’ economies far less than they do those
of most low- and middle-income countries.
Low-income countries have less capacity
to absorb and recover from flood-inflicted
economic losses. Similarly, larger economies
are more able to absorb losses than smaller
ones (including many Small Island Developing
States). Larger economies tend to be more
diverse geographically and economically, and
are thus better able to compensate for losses
in any one region or sector (Corrales, 2010).
Furthermore, they can better absorb migration
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Percent change (East Asia and the Pacific (EAP))
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Figure 2.17
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disaster losses and impacts cause negative
feedback into slow development and structural
poverty. Climate change may further test the
resilience of many of these countries.

and are more likely to be able to counter the
longer-term economic effects of severe loss of
productive assets, interrupted supply chains or
distorted markets after a disaster. The ability
to withstand losses is not solely dependent on
a country’s share in world trade or on trade
volumes, but also on the diversity of its products
and trade partners. Limitations in both make
a country more vulnerable to disaster-induced
trade shocks and disruptions.

2.3 Extensive disaster risk trends
The past 20 years have seen an
exponential increase in the number
of local areas reporting losses, the
number of houses damaged, the
number of people affected, and the
damage to health and educational
facilities associated with extensive
disasters. Increasing extensive risk is
closely related to the challenges lowand middle-income countries face in
addressing underlying risk drivers and
reducing vulnerability.

As Figure 2.18 shows, over the last 30 years,
the gap in development achievements between
many lower-income countries and the OECD
has grown and is likely to widen further as a
result of climate change.14 Although GDP per
capita, human development, capital formation
and competitiveness of some low- and middleincome countries has approached those of the
OECD, others have fallen further behind both
their low- and middle-income counterparts and
the OECD. Some of these divergent economies
may be experiencing ‘resilience traps’, where
Figure 2.18
Development
achievements
1980–2010

Per capita Gross Capital Formation

Per capita GDP

1990 constant US$. Log scale
10 000

Thousands 1990 constant US$. Log scale
100

1 000

10

1
1980

1985

1990

1995

2000

2005

2010

2015

2020

100
1980

1985

1990

1995

2000

2005

2010

2015

2020

2010

2015

2020

Revealed competitiveness

Human Development Index
Score
1.0

World share of goods exports
70%
60%

0.9
50%
0.8

40%
30%

0.7

20%
0.6
10%
0.5
1990

1995

2000
OECD countries

2005

2010

2015

2020

0%
1980

Consistently progressing developing countries

(Source: Corrales, 2010)
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Extremely heavy and persistent rains fell across
a broad area of the Central Valley and Pacific
coast of Costa Rica on 2–3 November 2010.
Just south of San José, a mudslide destroyed the
small community of Calle Lajas in San Antonio
de Escazú, killing 23 people and destroying 25
houses. The losses in Calle Lajas, however, were
only the most intensive of those associated with
a large number of floods and landslides that
affected 50 municipalities and 681 communities
in Costa Rica. The disaster damaged or
destroyed 2,540 houses (Figure 2.19), four
schools and 85 bridges (CNE, 2010).

the security of public infrastructure such as
roads and bridges.
It was anticipated that the 2010 rainy season
would be more intense than usual given the
presence of La Niña15 in the region. Although
a scientific study had already identified the risk
of landside in Calle Lajas, local authorities were
unable to address this because of a combination
of ineffective planning and enforcement
mechanisms, responsibilities spread over
many different public bodies with unclear
accountability, and a resistance to relocation
from many of the households at risk.16

Whereas these disasters were characterized as
a consequence of unexpectedly heavy rains, in
reality they were the outcome of an unseen but
continuous accumulation of risk. Costa Rica
is ranked 59th out of 184 countries on risk
governance capacities (Lavell et al., 2010), ahead
of most low- and middle-income countries.
However, many municipalities do not have land
use plans informed by risk assessments, and
over the years building and urban development
have been authorized in many hazard-prone
locations. Although Costa Rica has good
levels of environmental protection, it is having
difficulty managing rapidly increasing hazard
exposure from urban development, and ensuring

These extensive disasters in Costa Rica are
representative of the way in which risk is
unfolding in low- and middle-income countries.
Analysing trends in extensive risk is important
for three reasons.
First, although extensive disasters are responsible
for only a small proportion of global disaster
mortality (Figure 2.20), they account for a very
significant proportion of damage to public
assets, such as health and educational facilities
and infrastructure, as well as to the livelihoods,
houses and assets of low-income groups. Many
countries are making progress in systematically
Figure 2.19
Number of
houses damaged
in different
municipalities
as a result of
the November
2010 rains in
Costa Rica
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recording disaster loss, but most extensive
disaster losses go unaccounted for (see Box 2.4).
The invisibility of such a high proportion of
disaster loss is one reason why so many countries
find it politically and economically difficult to
prioritize investments in DRM.
Second, as highlighted in Section 2.2, economic
loss risk is increasing because countries have
been unable to strengthen their risk governance
capacities fast enough to address the rapidly
increasing exposure that accompanies economic
growth. Analysing extensive risk provides
a unique real-time view of this challenge.
Extensive risk, along with many of the
localized weather-related hazards with which

Figure 2.21
Number of reports
of extensive disaster
loss in Costa Rica, El
Salvador, Guatemala
and Panama

it is associated, is directly constructed by risk
drivers such as badly planned and managed
urbanization, environmental degradation, and
poverty. Given that almost all (97 percent)
of extensive disaster loss reports are weatherrelated, extensive risk analysis also provides
an opportunity to view the impact of climate
variability. Extensive risk, unlike intensive risk,
is not dependent on the location of earthquake
fault lines or cyclone-prone coastlines. The
Central American countries of Costa Rica,
El Salvador, Guatemala and Panama illustrate
this issue, where extensive risk exists wherever
development occurs (Figure 2.21). All Panama’s
municipal areas report extensive disaster losses
even though the country lies south of the
Caribbean hurricane belt and earthquakes are
infrequent.
Third, and precisely because it reflects risk
construction processes in operation, extensive
risk is also an indicator of new intensive risk
hotspots. As illustrated in the case of Dhaka,
increased seasonal flooding is also an indicator
of growing intensive earthquake risk.
Globally, the analysis of new and updated local
disaster loss data from a wider geographical
sample of countries in Africa, Asia, Latin
America and the Middle East (see Box 2.5)
confirms the trends first identified in 2009
(UNISDR, 2009).
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Box 2.4 Updating the extensive risk analysis
To improve the analysis of extensive risk, GAR11 has incorporated substantial new data. All the
databases of GAR09 have been updated to include disaster loss data for 2008 and 2009, and nine
new countries have contributed data for the analysis (Chile, El Salvador, Guatemala, Indonesia, Jordan,
Mozambique, Panama, Syrian Arab Republic and Yemen). The dataset (see Table 2.6) now includes
almost 200,000 local level disaster reports covering a 40-year period from 21 countries: Argentina,
Bolivia, Colombia, Costa Rica, Ecuador, India (Orissa and Tamil Nadu), Iran (Islamic Republic of),
Mexico, Nepal, Peru, Sri Lanka and Venezuela in addition to the nine new countries. Combined, these
countries and states comprised a population of more than 850 million people in 2009.
‘Extensive’ and ‘intensive’ risks are relative terms. As such, any quantitative threshold between
extensive and intensive manifestations of risk is arbitrary no matter the scale. Given that each country
or locality has a unique risk footprint, hybrid loss exceedance curves would be most appropriate to
define what is extensive or intensive in any given country (see Box 5.3 for more information). At present,
such curves have only been constructed for three of the countries in the data universe (Colombia,
Mexico and Nepal). For the purpose of this analysis of 21 countries and states, a statistically robust
quantitative threshold was calculated for the data universe as a whole, rather than for individual
countries or regions, and was used to filter the most intensive manifestations of risk. The threshold for
intensive risk used in GAR11 was established at 25 deaths or 600 houses destroyed in any one local
level loss report (Freire, 2010; OSSO, 2011a).
The analysis showed that extensive risk accounts for only 9.6 percent of the deaths and 20 percent of
the houses destroyed (a proxy for direct economic loss). Damage is much more extensively spread,
with extensive risk accounting for 53.9 percent of houses damaged, 80 percent of people affected,
83.1 percent of people injured, 45.2 percent of damage to schools, and 55.2 percent of damage to
health facilities.

Table 2.6

Summary of the GAR11 loss data universe

Risk type
Extensive

Hazard
type
Weatherrelated

Reports
188,236

%
96.3

Deaths
59,911

%
9.2

Houses
destroyed
1,096,891

%
18.3

Houses
damaged
5,674,114

50.1

Extensive

Geological

5,565

2.8

2,861

0.4

104,451

1.7

431,613

3.8

Intensive

Weatherrelated

1,293

0.7

182,723

27.9

3,079,749

51.4

3,806,413

33.6

Intensive

Geological

464

0.2

408,303

62.5

1,717,405

28.6

1,410,417

12.5

TOTAL

195,558 100.0

653,798 100.0

2.3.1 Weather-related
disaster damage is increasing
exponentially
Across the 21 countries and states (see
Box 2.4), disaster occurrence and loss was down
significantly in 2009. Given that most extensive
risk is weather-related, its manifestations are
closely related to climate variability, associated

%

5,998,496 100.0 11,322,557 100.0

for example with the El Niño Southern
Oscillation. As such it can be expected that both
the number of events and losses increased again
in 2010. Looking at the longer-term picture,
the past 20 years have seen a significant increase
in the number of local areas reporting losses,
the number of houses damaged, the number of
people affected and the damage to health and
educational facilities associated with extensive
37

Box 2.5 Progress in recording local level disaster impacts and
losses
In the past two years, a number of countries have made significant progress in developing information
systems to systematically record and document disaster loss.
The Indonesian Disaster Data and Information Management Database (DIBI) is based on official
government data from 1815 to 2009. DIBI is already being used as the basis for national policy,
planning and budgeting in disaster risk reduction and is informing development planning decisions.
For example, Indonesia’s National Disaster Management Agency (BNPB) has used DIBI to identify
hazard-prone areas across Indonesia in order to prioritize the creation of district level disaster reduction
structures. Within Indonesia’s National Development Planning Agency (BAPPENAS), the Directorate
for Poverty Eradication is using DIBI to establish priorities for its own and donor-funded programmes.
Ongoing work to improve DIBI includes incorporating additional attributes such as school-age children,
health status, infrastructure, public facilities, income levels, types of livelihoods and spatial planning
data. DIBI has also been used for pioneering applications in risk assessment, applying the methodology
used in the GAR global risk model at the sub-national level (Figure 2.22).

Figure 2.22

Risk due to
precipitation-induced
landslides

Landslide risk in
Indonesia

Negligible

Low

Medium

High

(Source: Cepeda et al., 2010)
The Mozambique National Disaster Database, built and hosted by the government’s National Institute
for Disaster Management (INGC) has the best documented set of reports of agricultural losses in the
entire data universe. About 30 percent of its records (1,394) contain detailed information on the area
and type of crops destroyed and affected. These records provide unique insight into how extensive risk
manifests in the agricultural sector and affects rural livelihoods.
In 2010, Egypt, Jordan, Morocco, the Syrian Arab Republic and Yemen also began a pioneering
initiative to collect local level disaster loss data in the Arab states, where until then, the absence of
systematic information on disaster impacts had been a major obstacle to strengthening capacities
for disaster risk reduction. Jordan, the Syrian Arab Republic and Yemen (Figure 2.23) have recently
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published national disaster inventories, included in GAR11, and it is expected that the other two
countries will soon follow. Mozambique and the Arab states also plan to include age- and genderenabled indicators when such information is available.
Viet Nam has been collecting comprehensive disaster loss data as part of the DANA initiative of the
Central Committee of Flood and Storm Control. The database contains historical data at the provincial
level dating back to 1989, and was used to assess disaster impacts on children in Chapter 2 (Tarazona
and Gallegos, 2010).
Latin America has been recording local level disaster loss data since the mid-1990s. Until recently,
countries in this region (with the exception of Panama) struggled to institutionalize these loss
databases. In the past two years, however, regional organizations as well as governments in Bolivia,
Ecuador, El Salvador and Guatemala have made progress on institutionalizing systematic disaster
reporting and analysis.

disasters (Figure 2.24). This reinforces the view
that the rapid increases in both population and
GDP exposure described in Section 2.2 have not
been addressed by commensurate reductions in
vulnerability.

2.3.2 Extensive risk is expanding
geographically

Extensive risk is also rising in relative terms.
The number of houses damaged relative to
population growth in all 21 countries and states
has increased by approximately 600 percent
since the early 1990s (Figure 2.25). The
enormous difference between this increase
and the increasing economic loss to major
hazards, described in Section 2.2, reflects how
extensive disaster loss is largely unaccounted for,

Spatially, the expansion of extensive risk mirrors
urban and regional development and hence
increasing population and asset exposure. Across
all 21 countries and states, the number of local
administrative areas reporting disaster losses has
increased more or less continuously over the
past 20 years (Figure 2.26). In Mozambique,
for example, more local administrative areas
reported losses more often between 1999

disguising a transfer of risk within countries to
low-income households and communities.
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Figure 2.24
Extensive risk trends
by indicator (for the
21 countries and
states included in
the GAR11 analysis)
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and 2009, than between 1989 and 1999
(Figure 2.27).

2.3.3 Mortality is still rising in the
countries with the weakest risk
governance capacities
These global trends in risk vary widely
from country to country, indicating that
40
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risk accumulation processes that mirror
development are as heterogeneous as
development itself. However, confirming
again the findings of Section 2.2, countries
with stronger risk governance capacities
appear better able to reduce mortality than to
reduce the numbers of houses damaged and
people affected (Table 2.7). The increase in
extensive mortality risk reported in countries
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like Bolivia, Mozambique, Nepal and Yemen
reflect low levels of development. In contrast,
mortality risk in Chile and Costa Rica is falling
while the rate of housing damage is rising.
The heterogeneous nature of risk is further
illustrated in Box 2.6, which explains that even
in the world’s largest economy, the United
States of America, there are major differences in
risk governance capacities among wealthier and
poorer states and counties.

2.3.4 Revisiting the underlying risk
drivers
Improved reporting of disaster impacts and
losses makes it difficult to determine with
precision the cause of any increase in reports
of disaster impacts and losses over time, even
in the last 20 years. In the case of national
disaster databases, there is certainly evidence of
improved reporting in some countries such as

Costa Rica and Sri Lanka, where new official
data sources began to contribute to the datasets
during the GAR11 analysis period. Nevertheless,
improved reporting alone does not appear to
explain the increase in damaged housing, for
example, across the 21 countries and states used
in the GAR11 analysis.
New case study evidence supports GAR09’s
finding that increasing extensive risk is closely
related to the challenges low- and middleincome countries face in addressing underlying
risk drivers and reducing vulnerability. Risk
is increasing most rapidly in small- and
medium-sized urban centres with relatively
weak capacities for managing urban growth
(Table 2.8). Compounding this, landslide and
flood risk at the local level is closely associated
with poverty, and overall risk is magnified by
deforestation and the destruction of coastal
ecosystems.
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Table 2.7

Extensive risk trends: houses damaged, people affected and mortality
Average annual
change in housing
damage rate,
1989–2009

Country (or state)

Average
annual change in
mortality rate,
1989–2009

Average annual
change in number
of people affected,
1989–2009

Risk
governance
capacity

Annual change

Trend

Annual change

Trend

Annual change

Trend

Chile

33.3



2154.7



-0.0846
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Costa Rica

40.1



40.6



-0.1054



51

1.9



-111.0



0.1123



56

-0.6



34.3



-0.1093



62

Panama

56.2



414.5



-0.0569



74

Colombia

79.9



734.8



-0.0372



75

Mexico

99.1



1262.3



0.0697



80

Sri Lanka

30.4



2428.3



0.1375



98

Ecuador

12.3



-318.3
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-0.0033



117

Guatemala
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-0.3
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169

Argentina
Jordan

Indonesia

Syria
India (Orissa)
India (Tamil Nadu)



High increase



Moderate increase
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Ranking
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(Source: GAR11’s 22 disaster loss databases; Lavell et al., 2010)

2.4 Impacts on children and
internal displacement
Children make up a large proportion
of those who are most vulnerable
to disasters, and they are affected
particularly severely when they occur.
Disasters can also contribute heavily
to internal displacement, even when
mortality is relatively low.
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The mechanisms through which disaster losses
contribute to poverty were explored in depth
in GAR09 (UNISDR, 2009). This year’s
report expands on the different and specific
disaster impacts that affect child welfare and
development.
Children are affected particularly severely by
disasters and constitute an extremely large
percentage of those who are most vulnerable
(Bartlett, 2008). This is supported by a number
of studies on how disasters affect children’s
medium-term development (Baez and Santos,
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Box 2.6 Extensive risk in the United States of America
Anyone looking for a safe place to live in the United States of America should consider moving to
Prince of Wales – Outer Ketchikan County in Alaska, the only county that does not report disaster
losses in the SHELDUS database.18 SHELDUS contains more than 640,000 local level disaster loss
reports in the United States of America for the period 1960–2009 (Borden and Cutter, 2008) and
provides a unique look at extensive risk in a high-income country.
Unlike low- and middle-income-countries, mortality due to disasters in the United States of America
is extensively distributed. Most (89 percent) of the mortality since 1960 corresponds to extensive
disasters (Figure 2.28). SHELDUS records 26,936 deaths between 1960 and 2008 compared with
18,273 in the Emergency Events Database (EM-DAT). In contrast, two-thirds of the economic loss is
intensively concentrated in only 0.4 percent of the reports.

Figure 2.28
Extensive and
intensive mortality
in the USA
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Figure 2.29 shows that, compared with the other countries in the data universe, mortality in extensive
disasters in the United States of America is falling. Figure 2.30, however, shows that even when
normalized by GDP per capita, economic loss is rising.
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Figure 2.29 (left)
Mortality per
capita per year in
extensive disasters:
United States of
America compared
with Africa, Asia,
Latin America and
the Middle East
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Figure 2.30 (right)
Economic loss per
capita, normalized
by GDP

The highest extensive risk mortality rates are strongly associated with a wide geographical corridor that
stretches from the north to the southwest of the United States of America, through the states of North
and South Dakota, Nebraska, Kansas, Oklahoma and Arkansas (Figure 2.31).
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Figure 2.31
Multi-hazard
crude mortality
rate (accumulated
mortality per
million per year)
per county, United
States of America,
1960–2009
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As Figure 2.32 shows, 220 out of the 302 counties (73 percent) with annual mortality rates greater
than 15 per million had average annual household incomes of less than US$40,000. Many are sparsely
populated counties in the north-to-southwest corridor mentioned above.
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Figure 2.32
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Table 2.8

Risk drivers and disaster outcomes

Risk driver
Badly planned and
managed urban
development
Disaster risk may be
increasing faster in
rapidly growing smalland medium-sized urban
centres than in either
rural areas or larger cities.
Compared with small and
medium urban centres,
large urban centres and
megacities generally have
stronger risk governance
and investment capacities
along with slower growth,
both of which facilitate
planning and urban
management.

Outcome
Latin America
In most Latin American countries, the number of disasters reported in small
and medium urban areas is increasing at a faster rate than in large urban
centres and megacities (Mansilla, 2010).19 More than 80 percent of all reports
of disaster loss in Latin America occur in urban areas. Although each country
has a different urban structure, 40–70 percent of all nationally reported
disasters occur in urban centres of less than 100,000 inhabitants, and
14–36 percent in small urban centres. This proportion is growing. In Mexico for
example, small and medium urban centres accounted for 45.5 percent of total
municipal disaster loss reports in the 1980s, and 54 percent since 2000.
Colombia
In Colombia, municipalities with the most rapidly growing urban population
between 1995 and 2005 were also more likely to experience more disasters
and have higher numbers of houses damaged (Serje, 2010b).

Ecosystem decline

Peru

Deforestation in tropical
areas is a critical global
driver of climate change.
It also has important
and often negative local
feedbacks, leading
to increases in mean
temperatures and
decreases in mean
precipitation.

In the Peruvian Amazon, deforestation at least partly explains why some
watersheds experience greater disaster loss and damage as a result of floods
and landslides than others. To establish this link, satellite images in selected
watersheds of the upper Amazon were analysed to determine the rate of
conversion of forest into agricultural land and other uses between 1986 and
1998. Statistical correlations suggest that those watersheds with the highest
rates of deforestation are likely to experience greater disaster mortality and
housing damage (Serje, 2010b; Tonini et al., 2010). Note, however, that
the clear link between deforestation and disaster loss does not mean that
deforestation causes the loss directly. Deforestation usually occurs in areas
with an expanding agricultural frontier and growing small urban centres, and
other factors including increasing hazard severity, exposure and vulnerability,
also shape risk.

Coastal ecosystems,
including coral reefs, sea
grasses, mangroves and
other beach vegetation,
play a key role in
mitigating impacts of
storm surges and coastal
flooding. Unfortunately,
coastal ecosystems
in many areas are in
decline, simultaneously
increasing disaster risk
while threatening the
sustainability of local
economies.

Jamaica
In Negril, Jamaica, up to 55 metres of beach depth has been lost in some
areas as a consequence of the degradation of coral reefs, the removal of sea
grass meadows, the loss of mangroves, and increasing urban and agricultural
pollution. Coral reefs, for example, provide ecosystem services that include
shoreline protection, supply of beach material, tourism revenue and local
fishing. In Negril, coral reefs have been degraded in numerous ways: damage
inflicted by major storms (such as Hurricane Ivan in 2004); coral bleaching
through increased sea temperatures; pollution from sewage and agricultural
run-off causing algal growth that suffocates coral; invasive predators such as
lion fish; and destructive fishing practices. Mangroves protect beaches and
shorelines by dissipating near-shore waves and play a vital role as a breeding
habitat for fish and shellfish, but they have been harvested for firewood and
building materials. Sea grass meadows are also a significant natural source
of beach material but are in decline mainly because of removal by the tourism
industry. Other coastal ecosystems suffering degradation include wetlands and
forests. This degradation of coastal ecosystems has increased storm surge risk
in Negril. A 1-in-50-year hurricane has the potential to produce storm waves of
almost 7 metres, affecting around 2,500 local residents, more than 60 hotels
and their guests, and water and sanitation infrastructure (UNEP, 2010).
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Poverty

Indonesia

Within countries, poorer
areas tend to have higher
disaster risk, illustrating
the complex interactions
between poverty and
disaster risk analysed in
detail in GAR09 (UNISDR,
2009).

In Indonesia, mortality risk from landslides is higher in areas with low levels
of human development and higher levels of poverty. Detailed information on
hazard factors, population exposure and a range of socioeconomic indicators
was used to build a landslide risk model with a sub-national level of resolution,
calibrated with disaster loss data from the recently developed DIBI information
system (see Box 2.5). Landslide mortality risk correlated positively with physical
exposure and the Human Poverty Index, and negatively with the Human
Development Index. Poverty explained a significant proportion of the variance
in landslide risk between provinces (Cepeda et al., 2010). The poorer the
province the greater the risk, and vice versa.
Colombia
A similar modelling exercise in Colombia showed that those municipalities with
a greater proportion of unsatisfied basic needs and lower GDP per capita were
more likely to see more people affected and more houses damaged during
floods (OSSO, 2011b).

2007; López-Calva and Ortiz-Juárez, 2009;
Rodriguez-Oreggia et al., 2010). For example,
destroyed or damaged schools together with
the loss of household assets and livelihoods
can force children out of school, and infant
malnutrition caused by loss of food supplies
may cause stunting and lead to poor educational
achievement and greater propensity to disease.
Recent studies conducted in Bolivia, Indonesia,
Mexico, Mozambique, Nepal, the Philippines
and Viet Nam provide evidence of how
extensive disasters negatively affect children’s
education, health and access to services such
as water and sanitation, though it was difficult
to establish significant relationships between
intensive disasters and child welfare (Tarazona
and Gallegos, 2010; Seballos and Tanner, 2011).
Given the importance of primary education for
human and long-term economic development,
these findings should serve as a warning to
governments.
In areas in Bolivia that experienced the greatest
incidence of extensive disasters, the gender gap
in primary education achievement widened, preschool enrolment rates decreased and dropout
rates increased. Equivalent areas in Nepal and
Viet Nam saw, respectively, reduced primary
enrolment rates and a drop in the total number
of children in primary education. Extensive
disasters also led to an increased incidence
of diarrhoea in children under five years of
age in Bolivia, an increased proportion of
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malnourished children under three in Nepal, an
increased infant mortality rate in Viet Nam, and
an increase in the incidence of babies born with
low birth weight in Mozambique. This study
also found evidence of negative impacts in terms
of access to water and sanitation in Mexico and
Viet Nam. These impacts indicate a need for
greater consideration of children’s vulnerability
(Box 2.7).
Disasters also contribute to internal
displacement (Box 2.8). Hazards such as
floods, although causing relatively low
mortality, destroy many houses and hence cause
considerable displacement. Between 1970 and
2009 in Colombia, for example, 24 of the
country’s 35 disaster loss reports detailed floods
that killed fewer than 10 people but destroyed
more than 500 houses (IDMC, 2010). In
total, around 26,500 houses were destroyed,
potentially displacing more than 130,000
people. In the Indian state of Orissa, 265 floods
with similar low mortality rates destroyed more
than half a million houses.
Intensive disasters also lead to large-scale
internal displacement. Pakistan’s 2010 floods
have to date left an estimated 6 million people
in need of shelter; India’s 2008 floods uprooted
roughly 6 million people; Hurricane Katrina
displaced more than half a million people in the
United States of America; and Cyclone Nargis
uprooted eight hundred thousand people in
Myanmar and South Asia (IDMC, 2010).
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Box 2.7 Child-centred approaches to dealing with climate
stresses and extreme events
A number of estimates suggest that at least 66.5 million children are affected by disasters annually
(Penrose and Takaki, 2006; Bartlett, 2008; Costello, 2009; Sanchez et al., 2009). Addressing high child
mortality rates as well as the significant psychological impacts of disasters on children requires new
approaches that recognize the role of children as agents of change. On the one hand, these approaches
should include child-sensitive policy and programming, where existing social protection, school feeding
programmes and structural strengthening of school buildings all contribute to child welfare. On the
other hand, they extend to participatory DRM policy and programming in which children and young
people are actively engaged in decision-making and accountability processes. These usually have the
benefit of improving communication and integrated planning within communities, and increasingly serve
to promote effective preparation and prevention.
Engaging children in DRM remains constrained by lack of finance, skills and knowledge. This hampers
both the processes and delivery of risk management and the engagement of children in planning and
decision-making. Also, perceptions of children as passive, subordinate and unable to participate hinder
them from actively voicing their risk perceptions, needs and potential.
There are examples of how an enabling policy environment can help change this. In the Philippines, the
Strategic National Action Plan and the Local Government Code provide a policy environment in which
decentralization of disaster risk management responsibilities opens up opportunities for child-centred
initiatives. Sangguniang Kabataan are youth councils that are directly involved in decision-making at
village level and are represented at municipal, provincial and national levels. However, it is political
will and local capacities above and beyond these supporting policies that facilitate child-centred
participatory DRM. With external support and guidance, youth groups have made good progress in
changing attitudes and providing opportunities for participatory DRM.

(Source: Seballos and Tanner, 2011)

Box 2.8 Floods and internal displacement in Tumaco, Colombia
On 16 February 2009, the Mira and Telembí rivers in Nariño, Colombia, flooded four municipalities on
the Pacific Coast: Tumaco, Barbacoas, Roberto Payán and Magüí Payán. Two people were killed, with
a further 20 reported missing, but 1,125 houses as well as schools, health centres, and roads were
destroyed. The government declared a municipal emergency on 23 February in Tumaco, but there was
no international appeal for relief.
Based on the number of houses destroyed, there were an estimated 5,625 displaced people. However,
the actual number recorded by the authorities was more than 25,000, of whom 14,000 were forced into
shelters, with the remainder staying with friends and families.
One reason for the discrepancy may be that people whose houses were damaged (but not destroyed)
were nevertheless displaced during the peak of the flood. Around 1,400 houses were damaged by the
floods, likely generating another 8,000 displaced people. In addition, the number of displaced may
include those who evacuated during the floods as a preventive measure, and who most likely returned
after a few days or weeks. The number of destroyed houses is therefore more likely to be a better
indicator for long-term displacement than for short-term displacement during emergencies.

(Source: IDMC, 2010)
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Assuming a family size of five in the 21
countries and states included in the GAR11
analysis, the destruction of 5.9 million houses
in intensive disasters between 1970 and 2009
would have displaced almost 30 million
people. Although extensive disasters account
for less than one-fifth (19 percent) of destroyed
housing, this implies an additional 7.5 million
displaced people, who are typically less visible
than those displaced in intensive disasters
subject to large-scale international humanitarian
assistance.

2.5 Emerging risks
Countries are faced with a range
of emerging risks associated with
extremely low-probability hazards
such as volcanic eruptions or
extreme space weather, and new
patterns of vulnerability associated
with the growing complexity
and interdependency of the
technological systems on which
modern societies depend, including:
energy, telecommunications, finance
and banking, transport, water and
sanitation. These new vulnerabilities
multiply disaster risks and can trigger
cascading and concatenated system
breakdowns at different scales which
are difficult to model, but which can
exponentially magnify impacts.

2.5.1 Volcanic eruptions affecting
the global weather system
The eruption of Huaytaputina in 1600
showed that the mid-latitudes of the northern
hemisphere can experience slight winter
warming and marked summer cooling due to
the spread of volcanic ash and gas from the
tropics by global air circulation patterns (Pyle,
1998). Of the more than 550 active volcanoes
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in the world, 154 erupted between 1990 and
1999 (Siebert and Simkin, 2011), and the direct
risks associated with these can be estimated.
In Europe, for example, there is US$87 billion
of exposed value at risk to the 10 volcanoes
that potentially affect population centres of at
least 10,000 inhabitants (Spence et al., 2009).
Despite a 30 percent probability of an eruption
occurring in the 21st century the size of that of
Tambora (Indonesia) in 1815 (Sparks, 2010), it
remains a challenge to calculate or quantify the
human or economic risks arising from volcanic
eruptions affecting the global weather system.

2.5.2 Extreme space weather
Geomagnetic storms represent another lowprobability, sequential risk whose impacts
are difficult to measure. These storms are
characterized by severe disturbances of the upper
atmosphere and near-Earth space environment,
caused by the magnetic activity of the sun.
Such disturbances have always occurred but
are a growing hazard for modern societies and
the global economy, which are increasingly
dependent on interconnected electric power
grids and telecommunications and other systems
affected by these disturbances. For example,
Canada’s Hydro-Quebec power grid collapsed
during a geomagnetic storm in March 1989,
leaving millions of people without electricity for
up to nine hours (National Research Council,
2008).
Although the probability of such blackouts
is low, the potential for cascading impacts
in vulnerable systems that depend on power
grids is increasingly high, such as banking and
finance, government services, transport and
communications, and drinking water. The
evolving connectedness and interdependency
of these systems increases the probability of
joint failures and means that the real risk is
difficult to calculate and quantify, and is often
underestimated. The 1859 Carrington super
storm was the most spectacular geomagnetic
storm in recent history but occurred in a
world without interdependent networks and
systems. If a similar storm were to occur
today, the increased vulnerability could lead to
unprecedented impacts.
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2.5.3 Unexpected climate
extremes
Two recent cyclones, a Category 2 storm that
struck Santa Catarina province in Brazil in 2004
and Cyclone Gonu, which made landfall in
Oman and the Persian Gulf in 2007, occurred
in locations that had never in recorded history
experienced storms of such magnitude (Figure
2.33). Contemporary populations have been
unprepared for such extremes as the 2003
European heat wave or the 2010 Russian
forest fires, which expose emerging or hidden
vulnerabilities.
Global climate change may generate climate
extremes for which there may be no historic
precedent. Although it is still not possible to
attribute the cause of individual events such as
these to climate change, stochastic modelling
can provide governments with insights into
possible scenarios (ECA, 2009).

2.5.4 Interactions between
physical and technological
hazards
On 11 March 2011, Japan declared an
‘atomic power emergency’ when a devastating

earthquake and tsunami damaged the
Fukushima Daiichi Nuclear Power Station and
caused a radioactive leak (Wald, 2011). This
synchronous failure is posing major challenges
to Japan, but its impacts are already being felt
globally, in capital markets and in the nuclear
energy industry.
Other such difficult-to-quantify risks are
associated with major fires at industrial and
petrochemical facilities. In addition to the effects
of explosion and fire, such disasters may include
the release of toxic gases. The red sludge from a
burst bauxite storage reservoir in October 2010
near the Hungarian town of Ajka is one example
of the consequences of poorly managed storage
of highly toxic industrial and mining waste.
Nine people were killed and more than 7,000
affected by the million cubic metres of spilled
toxic sludge, and the full environmental and
economic damage are not yet known (EM-DAT,
2011c).
Many similar chemical storage sites are also
located in areas prone to other physical
hazards. The remnants of the Soviet nuclear
arms industry in Central Asia, for example, are
located in an area prone to earthquakes, floods
and landslides (Figure 2.34) (Sevcik, 2003;
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Hobbs, 2010). Kyrgyzstan and Tajikistan are
both subject to earthquakes, landslides and
flooding that could magnify an already high risk
of contamination (Sevcik, 2003; Hobbs, 2010).
The compound risks posed by the proximity of
nuclear tailings to natural hazards in Central
Asia are particularly severe, but they are not
Figure 2.34
Industrial pollution
and waste hotspots
in the Ferghana
Valley, an area prone
to earthquakes,
landslides and
flooding

unique. Mining and toxic-waste storage occurs
in hazard-prone areas in many other countries,
often without adequate risk identification or risk
management. If such activities are initiated in
countries with weak risk governance capacities,
these compound risks will only increase.
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Notes
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The low mortality in Sidr does not imply that the
next severe cyclone to hit Bangladesh will have similar
impacts. Although encouraging, one success story is
not sufficient to prove that mortality risk has been
definitively reduced.
Since the launch of GAR09, the number of tropical
cyclones analysed has increased from 2,510 to more
than 4,100, and an additional seven years of data have
been included (1970–2009). For GAR09, cyclone risk
was analysed only up to 300 km inland. Following
expert review this limit has been removed. The
algorithm for calculating average cyclone frequencies
has also been improved and a new method for country
level aggregation introduced. As a consequence tropical
cyclone exposure has been calcualted differently in
GAR11 compared with GAR09. The GAR11 flood
analysis has also been improved and includes data from

3
4

5

the hydroshed model for Canada, Mexico and the
United States of America, which was not available for
GAR09.
Norwegian Geotechnical Institute, Expert group
meeting Earthquake Hazard and Risk Modelling
Workshop, 12–13 October 2009, Oslo, Norway.
It is important to note that geographic regions may
disguise strong inter-regional differences. For example,
the fact that China and Pacific Islands such as Nauru and
Vanuatu are part of East Asia and the Pacific does not
mean that they are experiencing similar processes of risk
construction. For World Bank income and geographic
regions, see www.data.worldbank.org/country.
This is the number of countries affected by cyclones
that make landfall. One cyclone can affect several
countries, but many tropical cyclones never make
landfall and are thus not included.
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6
7

8

9

10

11
12
13

14

Small islands by definition often do not have ‘remote
rural areas’ but still can have high mortality risk.
This analysis focuses on major river basin flooding
(in watersheds with an area greater than 1,000 km2).
It does not include urban flooding, coastal flooding,
flash floods or glacial lake outburst floods (GLOFs), or
flooding on small islands. Nor does it take into account
the damages caused by winds during floods, which can
be substantial in some cases.
A completely new tropical cyclone dataset based on
newly available data (from IBTrACS, NOAA) was used
for this analysis (Peduzzi et al., 2011), improving upon
on the analysis from GAR09.
The other high-income economies (OHIE) region is
not included in this and the related tables and figures
because of the limited number of countries modelled
for floods and cyclones in this category.
Possibly due to climate change and warmer sea
temperatures, but possibly also because of changes in
recording instruments and methods (Landsea et al.,
2006). With only short data series it is impossible to
confirm if this is a longer-term trend.
Tropical cyclone exposure (approximately 100,000
people in 2000–2009) in the Russian Far East has been
included in the EAP region.
In constant 2000 US$.
The analysis of tropical cyclone exposure does not
include other high-income economy (OHIE) countries
due to limited exposure, which is insufficient for robust
modelling.
Expected impacts of climate change were studied
considering three factors: expected reduction in
agricultural productivity, rise in sea level, and scarcity
of fresh water. Almost all countries with high or very
high vulnerability, food insecurity and extreme trade
limitations were expected to suffer severe reductions in
agricultural productivity. All Small Island Developing

15

16
17

18

19

States would be severely affected by sea-level rise and
almost all African countries would be strongly affected
by water scarcity, coastal flooding and other extreme
weather-related events.
El Niño is a phenomenon in the equatorial Pacific
Ocean characterized by a positive sea surface
temperature departure from normal (for the 1971–
2000 base period) greater than or equal in magnitude
to 0.5 degrees Celsius, averaged over three consecutive
months. La Niña is phenomenon in the same region
characterized by a negative sea surface temperature
departure from normal greater than or equal in
magnitude to 0.5 degrees Celsius, averaged over three
consecutive months (NOAA, 2003).
A statement released by the municipal authorities of
Escazu highlights these issues (Segura et al., 2010).
Argentina, Bolivia, Chile, Colombia, Costa Rica,
Ecuador, El Salvador, Guatemala, India (Orissa and
Tamil Nadu), Indonesia, Iran (Islamic Republic of ),
Jordan, Mexico, Mozambique, Nepal, Peru, Panama,
Sri Lanka, Syrian Arab Republic, Venezuela and
Yemen.
SHELDUS uses different attributes to the other disaster
loss databases analysed in GAR11, and contains data
on mortality and economic losses at the county level in
all 50 states in the United States of America, but does
not record other attributes such as housing damage and
destruction. Data for this case study were drawn from
the Spatial Hazard Events and Losses Database for the
United States, Version 8.0. Hazards and Vulnerability
Research Institute (2010). Columbia, University of
South Carolina, www.sheldus.org.
Small urban centres are defined as those with
populations of 10,000 to 19,999; medium urban
centres 20,000 to 99,999; large urban centres 100,000
to 999,999 and megacities greater than 1 million.
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Drought risks
An Australian lake bed drying up due to drought.
Photo: iStockphoto®, © neotakezo

Chapter 3 Drought risks
Unlike the risks associated with tropical cyclones and floods, those associated
with drought remain less well understood. Drought, therefore, is often a
less visible risk. Losses and impacts are not systematically captured, global
standards for measuring drought hazard are only slowly being introduced, and
there are difficulties regarding data collection.
As a result, comprehensive assessments of drought risks are only just beginning
and, as yet, there is no credible global drought risk model. Case studies indicate
that the impacts of drought can only be partly attributed to deficient or erratic
rainfall, as drought risk appears to be constructed over time by a range of
drivers. These include: poverty and rural vulnerability; increasing water demand
due to urbanization, industrialization and the growth of agribusiness; poor soil
and water management; weak or ineffective governance; and climate variability
and change.
Such drivers are increasing vulnerability and exposure, and translate drought
hazard into risk. Impacts and drivers may be strongly interrelated but, as many
relate to poor, rural households, there is currently little political or economic
incentive to address the risk. Yet, strengthening drought risk management, as
an integral part of risk governance, will be fundamental to sustaining the quality
of life in many countries during the coming decades. This chapter is only a first
step in presenting the complexities of global drought risk. Understanding and
revealing the full spectrum is a challenge that must be addressed in the years to
come.
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2002 alone, and entire communities ran out
of water (Redsteer et al., 2010). Though the
drought officially began in 1999, data suggest
that it may have begun in 1996 or even 1994;
the uncertainty due to large portions of the
reservation being poorly monitored.

3.1 Drought risk in the Navajo
Nation
The dramatic case of the Navajo
Nation in the south-western United
States of America shows that much
of what are characterized as drought
impacts are only partly due to lack
of rainfall. Factors including political
marginalization and rural poverty have
helped to translate meteorological
drought into a widespread disaster for
the entire people.

Some of the causes of this disaster were not
directly due to decreasing rainfall during the
drought period. Annual snowfall has been
decreasing during the past 80 years (Figure 3.2),
and by the 1960s more than 30 major rivers and
bodies of water upon which the Navajo relied for
livestock and agricultural production had dried
up (Figure 3.1) (Redsteer et al., 2010). Since
then, the soil has become drier due to higher
temperatures during the warmest months, further
increasing water stress (Weiss et al., 2009).

Between 1999 and 2009, the Navajo Nation
experienced a drought of historic proportions.
Many springs sampled for a 1999 water-quality
study had run dry by 2002 and have remained
dry ever since. Wells and aquifers became so
saline that they could no longer be used for
drinking, by humans or livestock. More than
30,000 cattle perished between 2001 and

However, it was factors like political
marginalization and rural poverty that translated
meteorological drought into a disaster for
the Navajo people. The Navajo reservation
was established in 1868 in a vast and remote
region spanning four states (Arizona, Colorado,
New Mexico and Utah). The majority of the
Figure 3.1
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Figure 3.2
Average annual
snowfall at 25
weather stations on
or near the Navajo
Nation (1930–2010)

Average annual snowfall (in millimetres)
1200

1000

800

600

400

200

100
1930

1940

1950

1960

1970

1980

1990

2000

2010

(Source: Redsteer et al., 2010)

reservation occupies the driest third of the
Navajo’s traditional homeland, because ranchers
had claimed the best rangelands for themselves
(Redsteer et al., 2010). During the 1930s, the
government began requiring permits to raise
livestock, limiting the numbers each family
could own, and demanding that they had to
remain within one of 20 newly demarcated
grazing districts (Young, 1961; White, 1983;
Kelley and Whiteley, 1989). This final restriction
interrupted a traditional Navajo drought impact
management practice of moving livestock across
district boundaries to less drought affected
areas (White, 1983; Kelley and Whiteley, 1989;
Iverson, 2002). Some Navajo traditions and
practices also increased drought risk, such as
their continued preference of cattle over other
species, added to by US Government and
Navajo Nation policies that require families to
have livestock in order to validate traditional
land use rights, even if they have lived on the
same land for generations (Redsteer et al.,
2010). Even with grazing restrictions, herds have
exceeded the carrying capacity of the land since
the 1960s (Young, 1961; Redsteer et al., 2010).
Such policies in a context of decreasing water
availability led to endemic poverty even before
the last drought began. In 1997, average annual
per capita income was less than US$6,000, and
60 percent of the Navajo lived in poverty, in
houses without water and electricity. Savings
mitigate drought impacts, but because the
Navajo often invest their savings in livestock,
this safety net is in itself vulnerable to drought
(Redsteer et al., 2010). Risk drivers, such as
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inappropriate development, badly managed
water resources, weak local governance and
inequality, all played their part in translating
the most recent meteorological drought into a
further series of cascading losses and impacts.

3.2 Drought hazard
Meteorological drought is a climatic
phenomenon rather than a hazard
per se, but it is often confused with
other climate conditions to which
it is related, such as aridity. It only
becomes hazardous when translated
into agricultural or hydrological
drought, and these depend on other
factors, not just a lack of rainfall.

Unlike the risks associated with tropical cyclones
and earthquakes, drought risk remains poorly
understood. Although meteorological drought is
increasingly well characterized, the measurement
of agricultural and hydrological drought remains
a challenge (see Box 3.1 for definitions). Far less
attention has been given to identifying, let alone
addressing, the underlying risk drivers. Attempts
to build credible global drought risk models
have proved elusive, and drought losses and
impacts are not systematically recorded. Despite
increasing evidence of the magnitude of drought
impacts, few countries have developed drought
risk management policies or frameworks,
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and the political and economic imperative to
invest in reducing drought risk remains weakly
articulated.

Box 3.1 Types of drought
There are three general types of drought:
meteorological, agricultural and hydrological.
Meteorological drought refers to a
precipitation deficit over a period of time.
Agricultural drought occurs when soil
moisture is insufficient to support crops,
pastures and rangeland species. Hydrological
drought occurs when below-average water
levels in lakes, reservoirs, rivers, streams
and groundwater, impact non-agricultural
activities such as tourism, recreation, urban
water consumption, energy production and
ecosystem conservation.

(Source: Wilhite and Buchanan-Smith, 2005;
UNISDR, 2009)

Meteorological droughts are usually defined
as deficiencies in rainfall, from periods
ranging from a few months to several years
or even decades. Long droughts often
change in intensity over time and may affect
different areas. For example, the 1991–1995
meteorological drought in Spain migrated from
west to east and then south (Figure 3.3).
Until the recent adoption of the Standard
Precipitation Index (SPI) (see Box 3.2), there
was no agreed global standard to identify and
measure meteorological drought. National
weather services used different criteria, making
it difficult to establish exactly when and where
droughts occur.
The application of the SPI could strengthen
the capacity of countries to monitor and assess
meteorological drought. Despite its simplicity,
many countries have difficulty using it due to an
insufficient number of rainfall stations in some
areas, due to the low priority awarded to hazard
Figure 3.3
12-month
Standardized
Precipitation Index
in Spain during
the 1991–1995
drought
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(Source: Mestre, 2010)
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Box 3.2 Measuring meteorological drought
The World Meteorological Organization (WMO) adopted the Standardized Precipitation Index (SPI) in
2009 as a global standard to measure meteorological droughts, via the ‘Lincoln Declaration on Drought
Indices’. It is encouraging use by national meteorological and hydrological services in addition to
other indices used in each region, and will be considered for acceptance by the World Meteorological
Congress at its Sixteenth Session in June 2011.
The Standardized Precipitation Index (McKee et al., 1993, 1995) is a powerful, flexible and simple
index based on rainfall data, and it can identify wet periods/cycles as well as dry periods/cycles. The
SPI compares rainfall over a period – normally 1–24 months – with long-term mean precipitation at the
same location (Guttman, 1994; Edwards and McKee, 1997).
However, at least 20–30 years (optimally 50–60 years) of monthly rainfall data is needed to calculate the
SPI (Guttman, 1994). Given the lack of complete data series in many locations, and that many droughtprone regions have insufficient rainfall stations, interpolation techniques may need to be applied to
temporal and geographic gaps. Table 3.1 shows how an SPI of 3 months can be used to calculate the
probability of different levels of droughts severity.

Table 3.1

Drought probability using a 3-month Standardized Precipitation Index
SPI

Category

0 to -0.99

Number of occurrences per 100 years

Mild dryness

33

-1.00 to -1.49

Moderate dryness

10

-1.5 to -1.99

Severe dryness

5

< -2.0

Extreme dryness

2.5

Figure 3.4 shows the global distribution of meteorological dryness/wetness at the end of September
2010, using a 6-month SPI. This map highlights in red the droughts in Russia associated with wildfires
(discussed in Chapter 1) and western Brazil, a normally humid climate.

Figure 3.4
Interpolated
global map
using a 6-month
Standardized
Precipitation Index
(April–September
2010)
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(Source: Sivakumar et al., 2010)
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monitoring in government budgets. The number
of rainfall stations maintained by Spain’s
national meteorological agency, AEMET, for
example, has declined to almost half of the peak
of the mid-1970s (Figure 3.5) (Mestre, 2010).

Figure 3.5
Average number
of rainfall stations
maintained by
AEMET by year
in Spain

Average number of weather stations
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In Central America, more weather stations are
located nearer to the Pacific coast (Figure 3.6),
presenting an obstacle to making accurate SPI
calculations on the Caribbean side required
for regional drought monitoring and planning
(Brenes Torres, 2010). Remote sensing can
partly fill this gap, but SPI models still need to
be calibrated using physical rainfall data (Dai,
2010). Because meteorological drought is a
climatic phenomenon, rather than a hazard per
se, additional data is required to identify and
measure drought hazard.
Experts have now reached a consensus that
agricultural drought should be measured using
composite indices that consider rainfall, soil
moisture, temperature, soil and crop type, streamflow, groundwater, snow pack, etc., as well as
historical records of drought impacts (WMO,
2010).1 However, such indices require data that is
available only in a handful of countries at present,
mostly in North America and parts of Africa.
Work is also ongoing to identify indicators of
hydrological drought, but this is also challenged
by data constraints and modelling complexities.2

3.3 Drought impacts
Drought losses and impacts are
systematically reported in only a few
countries, even though there are clear
and significant impacts on agricultural
production, rural livelihoods, and
urban and economic sectors.
Droughts also contribute to migration,
conflict and ecosystem decline.

In internationally reported droughts since
1900, more than 11 million people have died
with over 2 billion affected (EM-DAT, 2010b),
more than by any other single physical hazard.
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(Source: Mestre, 2010)
Figure 3.6
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Most of the drought-related mortality recorded
in EM-DAT, however, occurred in countries
also experiencing political and civil conflicts.
Also, since the 1990s, internationally recorded
drought mortality has been negligible, with only
4,472 fatalities from 1990 to 2009 (EM-DAT,
2010b). Drought impacts are poorly recorded
internationally. Reasons include the lack of
visible damage outside of the agriculture sector,
the high proportion of indirect losses compared
to direct losses, and the highly complex nature
of drought mortality, which is highly livelihooddependent (Below et al., 2007).
Due to the absence of systematic data, it is
impossible to provide a global assessment of
patterns and trends in drought impacts and loss.
Available evidence, however, provides a good
indication of the magnitude and inter-relatedness
of impact on mortality, rural livelihoods, food
security, agricultural production, economic and
urban development, migration, conflict, the
environment and public spending (Table 3.2).
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Table 3.2

Evidence of agricultural and hydrological drought impacts across the world

Mortality and
well-being

Internationally, drought mortality risk is currently severely under-recorded, and drought
mortality may be significantly higher than reported, with many fatalities going unrecorded
or attributed to other causes. For example, in Mozambique only 18 deaths were reported
internationally between 1990 and 2009. In contrast, Mozambique’s disaster loss database
recorded 1,040 deaths for the same period (EM-DAT, 2010b; INGC, 2010).
Poor rural households with livelihoods that depend on rain-fed agriculture are more
vulnerable to drought and less able to absorb and buffer the losses. Consequences
include increased poverty, reduced human development and negative impacts on health,
nutrition and productivity (de la Fuente and Dercon, 2008; UNISDR, 2009), declining
purchasing power and increasing income inequality (Rathore, 2005). As with the Navajo,
poor rural households can rarely mobilize sufficient assets to buffer crop and livestock
losses, while droughts tend to undermine household and community coping mechanisms
because large numbers of households are affected simultaneously and for long periods.3

Rural livelihoods,
food security
and agricultural
production

In the Caribbean, the 2009–2010 drought saw the banana harvest on Dominica reduced
by 43 percent, agricultural production in Saint Vincent and the Grenadines 20 percent
below historic averages, and onion and tomato yields in Antigua and Barbuda decline by
25–30 percent.
Australia experienced losses of US$2.34 billion during the 2002–2003 drought, reducing
national GDP by 1.6 percent. Two thirds of the losses were agricultural, the remainder
attributed to knock-on impacts in other economic sectors (Horridge et al., 2005).
During the 2002 drought, food grain production in India dropped to 183 million tonnes,
compared to 212 million tonnes the previous year (Shaw et al., 2010).
In the 2007–2008 drought in the Syrian Arab Republic, 75 percent of the country’s farmers
suffered total crop failure, and the livestock population was 50 percent below the
pre-drought level more than a year after the drought ended (Erian et al., 2010).
Mozambique is one of the few countries with a disaster database that systematically
records drought losses (INGC, 2010), so the real scale of drought risk becomes visible.
Since 1990, drought events damaged 8 million hectares of crops (half of which were
destroyed) and affected 11.5 million people (Figure 3.7). Thus, international underreporting of drought losses undermines the visibility of drought risk and the political and
economic imperative for its reduction, and also hides the significant implications for
livelihoods of small-scale farmers, especially elderly and women farmers and femaleheaded households.

Urban and
economic
development

Droughts reduce water supplies for domestic and industrial use, and for power
generation, affecting cities and non-agricultural sectors of the economy. During the 1991–
1992 drought in Zimbabwe for example, water and electricity shortages and a decline
in manufacturing productivity of 9.5 percent resulted in a 2 percent reduction in export
receipts (Robinson, 1993; Benson and Clay, 1998). The overall cost to the economy of
the drought-driven decline in energy production was more than US$100 million and 3,000
jobs (Benson and Clay, 1998).
In 2008, a severe drought in the south-eastern United States of America threatened
the water supplies for cooling more than 24 of the nation’s 104 nuclear power reactors.
The 2003 European drought and heat wave reduced France’s nuclear power generation
capacity by 15 percent for five weeks and also led to a 20 percent reduction in the
country’s hydroelectric production (Hightower and Pierce, 2008). In the middle of Spain’s
1991–1995 drought, hydroelectric production was reduced by 30 percent and 12 million
urban residents experienced severely restricted water availability (Mestre, 2010).

Migration

Droughts are associated with migration. In the Syrian Arab Republic, a million people left
rural areas for cities after successive crop failures from 2007–2009 (Erian et al., 2010).
In response to both recurring droughts and marginal rural livelihoods, half of all rural
Mexicans migrated to urban centres during the twentieth century (Neri and Briones, 2010).
In Rajasthan, India, droughts regularly lead to forced migration, increased debt and
borrowing, reduced food consumption, unemployment and poorer health (Rathore, 2005).
Given that drought occurred in 47 years in the past century, this implies a profound impact
on rural livelihoods.
Migration leads to changing household decision-making patterns, often resulting in an
increase in female-headed households. Case studies from Jordan and Lebanon show
that family dynamics and women’s public roles may also change significantly as a result of
drought-associated migration (Erian et al., 2010).
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Conflict

Droughts contribute to the likelihood of conflict by causing displacement and migration,
increasing competition for scarce resources and exacerbating ethnic tensions, and by
encouraging poor rural farmers to join armed resistance groups (Barnett and Adger,
2007; Reuveny, 2007). Since the 1950s, droughts precipitated waves of migration and
contributed to intense conflicts in India and Bangladesh, and droughts during the 1980s
and 1990s were a factor that precipitated ethnic conflict and border skirmishes between
Mauritania and Senegal (Reuveny, 2007).
A 1,100-year analysis of drought in equatorial East Africa found evidence of droughtinduced famine, political unrest and large-scale migration during the six centuries before
1895 (Verschuren et al., 2000). They may have also helped precipitate the 1910 Mexican
Revolution (Neri and Briones, 2010). More recently, droughts were associated with riots in
Morocco during the 1980s (Swearingen, 1992) and contributed to Eritrea’s secession from
Ethiopia in 1991 (Reuveny, 2007).

Environment

Droughts affect habitats, bodies of water, rivers and streams, and can have major
ecological impacts, increasing species vulnerability and migration, and loss of biodiversity
(Lake, 2003; NDMC, 2006; Shaw et al., 2010). Between 1999 and 2005, droughts
contributed to the loss of at least 100,000 hectares of salt marshes along Florida’s
coastline (Silliman et al., 2005). In Spain, the 1991–1995 drought indirectly resulted in the
draining of wetlands, causing saltwater intrusion of coastal aquifers; and the area affected
by forest fires in southern Spain increased by 63 percent compared to the previous
decade (Mestre, 2010).

Public spending

Downstream impacts indicate increased competition and conflict between different
sectors of water users and a need for increased government spending on relief and
compensation. In Andhra Pradesh, India for example, rice irrigation increasingly relies
on pumped groundwater. As energy for pumping is subsidized by the government, this
results in even lower groundwater levels, and rice cultivation also drains state funds and
contributes to periodic blackouts (Lvovsky et al., 2006). The cost of food and non-food
assistance provided in response to the 1991–1992 drought in ten southern African
countries exceeded US$950 million, and during the 2007–2009 drought in Kenya,
70 percent of the population of one region depended upon food aid (Holloway, 1995; Galu
et al., 2010).

3.4 Drought risk drivers
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3.4.1 Decreasing rainfall, climate
variability and climate change
Rainfall has been decreasing in many regions in
the past century. In areas with increasing water
stress, even less intense drought episodes are
now manifesting as agricultural or hydrological
droughts. Areas that are most stressed in normal
times will be the first to suffer drought impacts
when deficiencies in rainfall occur (Table 3.3).

3.4.2 Poverty and rural
vulnerability
Case studies from all regions confirm the
findings from the 2009 Global Assessment
Report, that drought risk is intimately linked
to poverty and rural vulnerability (Table 3.4)
(UNISDR, 2009). From Brazil and Mexico
to India and South Africa, they highlight that
poor rural households whose livelihoods depend
on rain-fed subsistence agriculture are very
exposed and vulnerable to drought and least
able to buffer and absorb its impacts. Rural
poverty is thus both a cause and a consequence
of drought risk. In many places, as the example
of the Navajo Nation highlighted, people may
have been forced to occupy marginal drought-

Table 3.3

exposed land, and may be unable to access
irrigation technology or drought-resistant seeds
that could reduce their vulnerability. Limited
access to affordable credit and insurance further
constrains their resilience.
For example, sub-Saharan Africa’s water storage
facilities are severely under-developed, with
an average per capita storage capacity of 200
cubic metres per year, compared to 1,277
cubic metres for Thailand and 5,961 for North
America (Grey and Sadoff, 2006; Foster and
Briceno-Garmendia, 2010). Averages hide
significant variations, however, with Ethiopia
and South Africa having storage capacities of
38 and 687 cubic metres, respectively. The total
capital needs for the development of adequate
water infrastructure in sub-Saharan Africa for
2006–2015 was estimated to be approximately
US$15 billion (Foster and Briceno-Garmendia,
2010).
For vulnerable rural households, even minor
drought episodes can lead to yield losses
and can have devastating impacts on already
precarious and non-diversified livelihoods.
Barely subsisting even in good years, many
are unable to mobilize the necessary assets to

Evidence and estimates of climate variability and change as a driver of
drought risk

Climate scenarios in
India

Maharashtra, India, is home to nearly 100 million people, with most working in
the agriculture sector, mostly in small-scale and marginal farming (ECA, 2009).
Agriculture here depends on rainfall for much of its water supply, so even a small
decline in precipitation can threaten the food security of millions of people.
An analysis of 22 climate models indicates that droughts that occur once every
25 years may return as often as once every 8 years in the coming decades
(ECA, 2009).

Small-scale farmers
affected by changing
climates in sub-Saharan
Africa

The IPCC Fourth Assessment Report reports that in South Africa, net crop
revenues may fall by 90 percent by 2100, particularly affecting small-scale farmers
(Boko et al., 2007). Parts of Mali already receive 200 mm less annual rainfall
than 50 years ago, and a range of climate scenarios suggests increased drought
frequency during the coming decades could reduce agricultural and livestock
production by as much as US$300 million per year (ECA, 2009).

China’s crop losses due Between 2004 and 2007, Chinese farmers lost nearly US$8 billion of crops to
to climate variability and drought (McKinsey Climate Change, 2009). In the drought-prone north and
change
north-east, annual crop losses to drought could be 6–7 percent of the total yield
by 2030 due to expected decreases in precipitation during critical months of the
growing season. In such a scenario, annual drought losses could be as high as
US$9 billion in north-eastern China alone (McKinsey Climate Change, 2009).
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Table 3.4

Evidence of poverty and vulnerability as drivers of drought risk

Lack of irrigation
and water
storage in Kenya
and Brazil

In Kenya’s Mwingi district, 70–80 percent of the population depend on rain-fed
agriculture and livestock production for both food and income, and 60 percent subsist
on US$1 per day or less (Galu et al., 2010). Therefore, when drought occurs it can wipe
out income and investments, leaving communities with limited means to buffer losses.
During the 2008–2009 drought, for example, 70 percent of the population depended on
food aid, and although this relief successfully averted a food security crisis, it reveals the
extreme vulnerability of rural agricultural and agro-pastoral livelihoods (Galu et al., 2010).
In Ceará, Brazil, agricultural drought risk is concentrated amongst smallholder farmers
whose livelihoods depend entirely on rain-fed agriculture, and who do not hold water
rights or have access to irrigation and water-storage infrastructure. As a result, per capita
GDP in such rural communities is only one third of those in urban settlements along
the coast, and Human Development Index values of rural districts are less than 0.65,
compared to 0.70 for Brazil as a whole (Sávio Martins, 2010; UNDP, 2010).

Expansion of
intensive cash
crop production
and urbanization
in Mexico

Mexico’s water management and land tenure policies date back to the 1910 revolution
and are based on communal ownership of land and water by smallholder farmers,
known as ejido, 25 percent of whom live in abject poverty. The expansion of intensive
market agriculture and urbanization has led to the forced sale of water rights, pushing
the rural poor to farm marginal lands more intensively, increasing their drought risk further
still (Fitzhugh and Richter, 2004). Today, the ejido cannot compete with large farmers
and agribusinesses, and in Sonora their agricultural drought risk is increasing as nearly
75 percent of irrigation water is now allocated to this sector (Neri and Briones, 2010).

Limited access
to credit in
Honduras

In Honduras, 67 percent of the rural population are subsistence farmers, but only
2 percent have access to formal credit, which could facilitate investment in better
equipment and provide protection from drought impacts (Brenes Torres, 2010). Drought
losses in Honduras and other Central American countries cause increased school
drop-out rates, rural debt, rural-to-urban migration, forced sale of lands, and increased
unemployment (Brenes Torres, 2010).

buffer losses, and their welfare declines further
still. Such impacts are self-reinforcing. They are
most pronounced in poor communities, and
each drought erodes livelihoods further, leaving
households and communities more vulnerable
to future droughts and other hazards (Wilhite
and Buchanan-Smith, 2005). At the macro
level, institutions may have little capacity to
provide drought relief or compensation, or may
have little accountability with ethnically and
politically discriminated communities (Wilhite
and Buchanan-Smith, 2005), with the result
that agricultural drought impacts can turn into
food security crises (Devereux, 2007).

3.4.3 Increasing water
demand due to urbanization,
industrialization and the growth of
agribusiness
Urban and economic development per se is
not a driver of drought risk. However, much
development is planned and authorized without
taking water availability into account, or

without taking adequate measures for water
management and conservation (Table 3.5). Case
studies highlight that in already water-stressed
areas and countries, the growth of intensive
agriculture, urban development, tourism and
other economic sectors leads to increased
and conflicting demands for often declining
water resources. This is a key driver of both
hydrological and agricultural drought risk, but
is seldom taken into account in development
planning (Wilhite and Pulwarty, 2005).4
Competition for freshwater already exists and
it is expected to increase as water demand
continues to grow, alongside population
growth and economic development. These
two processes determine the relationship
between water supply and water demand to
a much greater degree than climate change
(Vörösmarty et al., 2000). Total global annual
water demand has tripled since 1960, and is
currently increasing by 64 billion cubic metres
every year (WWAP, 2009a). This growth has not
happened evenly. Developed countries consume
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Table 3.5

Evidence of accelerating water demand as a driver of drought risk

Accelerated
water demand in
the United States
of America

Phoenix, Arizona, is running dry. Already by the 1940s, demand for water driven by
population growth and economic development was outstripping supply (Fitzhugh and
Richter, 2004). The Salt and Verde Rivers were dammed to increase availability but soon
both rivers had run dry except after rains. While continuing to draw excessively from the
region’s aquifers, Phoenix began to transfer water from the Colorado River in 1980. By
2025, the city’s population is expected to grow by another 50 percent (Fitzhugh and
Richter, 2004), meanwhile, the IPCC Fourth Assessment Report indicates that this region
will experience even more frequent and severe droughts (IPCC, 2007).

Impact of
China’s economic growth has coincided with water shortages in the northern part of
economic growth the country (WWAP, 2009a). Between 1949 and 2006, annual water demand in the
in China
Yellow River Basin increased from 10 to 37.5 billion cubic metres. This was driven by the
expansion of irrigated agriculture which grew in area from 8,000 to 75,000 km2 in the
50 years to 2000, and hydropower plants that now produce 40 TWh per year to meet
growing demand from China’s industrial sector (WWAP, 2009b). The impacts of such
growth have made the region highly vulnerable to droughts. In the 1990s, springs in Jinan,
“the city of springs”, ran dry and from 1995 to 1998 there was no flow at all in the lowest
700 km of the Yellow River for 120 days of the year (WWAP, 2009b).
The effects of a
growing leisure
and tourism
industry in
Spain and the
Caribbean

Per capita water use in the tourism industry is often 3 to 10 times greater than local
demand (Fernandez and Graham, 1999), and overall consumption by the tourism sector is
increasing dramatically (Iglesias et al., 2007; Farrell et al., 2010). As competition for water
increases, it is often agriculture that loses out.
In Spain, second homes and golf courses, alone, have increased water demand by 30
million cubic metres per year (Iglesias et al., 2007). Additionally, tourism leads to large
seasonal variations in water use that can lead to hydrological droughts in peak seasons,
often coinciding with drier, sunnier periods (Farrell et al., 2010). In the Mediterranean, the
seasonal tourism industry increases overall annual water demand by at least 5–20 percent
in affected communities (Iglesias et al., 2007; WWAP, 2009a).
In Mallorca, the annual number of tourists almost doubled from 1989 to 2000 to 8 million,
outnumbering the local population by more than 10 to 1. This meant that during the
drought in the mid-1990s, the Government of Spain was forced to ship freshwater from the
mainland at a cost of €42 million (Garcia and Servera, 2003; Iglesias, 2007).
In the eastern Caribbean, many islands are already water scarce, with less than 1,000 cubic
metres of water per capita per year. However, the 2009–2010 agricultural drought was due
less to lack of rainfall than to restrictions imposed on agriculture as water was allocated to
other sectors (Farrell et al., 2010).

more water per capita than most developing
countries (Figure 3.9), and global trade has
allowed some countries to externalize their
water consumption. For example, Europe is a
large importer of cotton, a water-intensive crop
grown in many water scarce regions, defined
as those with less than 1,700 cubic metres of
water per person per year (WWAP, 2009a). By
2025, 1.8 billion people will live in countries or
regions with water scarcity, and by 2030 nearly
half of the world’s population will live in areas
with high water stress (UN-WATER, 2007;
OECD, 2008).
Demand for industrial water use tends to
increase with relative wealth. It can rise from
less than 10 percent of total national demand
in low- and middle-income countries to nearly
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60 percent in high-income countries (WWAP,
2009a). Economic development, and tourism
in particular, increases competition for water
resources often in already water-stressed areas
such as southern Spain or the eastern Caribbean.

3.4.4 Inappropriate soil and water
management
Agricultural droughts have been recorded in
parts of Bangladesh where mean annual rainfall
is 2,300 mm, in Lao People’s Democratic
Republic where rainfall is 3,200 mm, and in
Cambodia where an SPI of +2.7 corresponds
to an excess of water and potential flooding
(Shaw et al., 2010). However, Table 3.6 shows
that precipitation and SPI values do not reflect
water availability in reservoirs, rivers and
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Box 3.3 Trends in aridity since 1900
Evidence indicates that the world has become increasingly dry during the past century. Certainly since
the 1970s, aridity has increased in parts of Africa, southern Europe, East and South Asia and eastern
Australia, shifting baseline precipitation data and further complicating the ability to monitor droughts
(Trenberth et al., 2007; Dai, 2010). For example, from the 1950s to the 1980s, the percentage of the
land surface classified as ‘dry’ was 10–14 percent, rising to 25–30 percent during the past decade (Dai,
2010). One reason is that warmer air and surface temperatures have increased evaporation.
Century-long global precipitation trends measured using the monthly Palmer Drought Severity Index
(Figure 3.8) reveal a general drying trend in Sahelian and southern Africa, central Brazil, southern
Europe, Iran (Islamic Republic of), Indonesia, north-east China, and north-east Australia (Trenberth et
al., 2007).
PDSI 1
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2

Figure 3.8
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(Source: Adapted by UNISDR from Dai et al., 2004)

Figure 3.9
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Table 3.6

Evidence of inappropriate water and soil management as drivers of drought
risk

Introduction of
water-intensive
crops in Saudi
Arabia

In the 1970s, the Government of Saudi Arabia instituted a policy of self-sufficiency in wheat
production and subsidized production accordingly. From 1972 to 1991, land used for
agricultural production grew from 0.4 million to 1.6 million hectares (Saudi Arabia, 1992),
and by the early 1990s it had become the world’s sixth-largest wheat producer. In 1992,
domestic wheat production of 4.25 million tonnes easily surpassed national demand of
1.22 million tonnes (Abderrahman, 2001; Karam, 2008). This depended upon irrigation
and extraction of ground water that from 1980 to 1992 grew from 1,850 to 29,826 million
cubic metres per year (Saudi Arabia, 1990; Dabbagh and Abderrahman 1997), threatening
the country with unprecedented drought. The wheat self-sufficiency policy became so
expensive and drained aquifers so dramatically that it was eventually abandoned. Saudi
Arabia now intends to depend completely on imported wheat by 2016 (Karam, 2008).

Shifting
production
patterns and
deforestation in
Viet Nam

Rainfall in the Ninh Thuan province of Viet Nam has been increasing over time. Droughts
have become more common, however, because rainfall is becoming more variable
and demand for water is increasing, and is expected to increase, in every sector of the
economy (Shaw et al., 2010). Agricultural demand is the largest contributor to water
withdrawals, and is predicted to grow by 150 percent between 2015 and 2020, while
demand for aquaculture, industry and environment needs will double. Deforestation and
shifting production patterns (e.g., more shrimp farming) have further reduced supply and
increased demand. In the past 40 years, per capita annual water availability in Ninh Thuan
has fallen from 17,000 to 4,600 cubic metres (Tinh, 2006), leading to a ‘water war’ between
agriculture, aquaculture, industry and tourism.

Overgrazing
and rangeland
management in
Mexico

The management of rangeland is equally challenging for effective drought risk management.
Many ranchers overgraze, and in Sonora, Mexico, herd sizes may be double to triple the
carrying capacity of the land (Neri and Briones, 2010). This problem was observed in the
Navajo Nation despite restrictions on herd size, which has as much to do with choice of
livestock as the environmental conditions (Redsteer et al., 2010).

canal systems, highlighting once again why
meteorological drought is not always an accurate
indicator of drought hazard.

3.4.5 Weak or ineffective risk
governance
Case studies highlighted weak or ineffective risk
governance capacities to address drought risks,
and few countries besides Australia and India
have developed national drought risk policies or
frameworks (Table 3.7). Progress is nonetheless
being made in drought risk management,
especially in forecasting, early warning,
preparedness, response and the development of
compensatory mechanisms such as insurance
and temporary employment programmes. Early
warning is a crucial component of drought risk
management, and seasonal forecasts and climate
models inform decisions about what and when
to plant. However, insurance and risk transfer
mechanisms may not always be available to poor
rural households who most need them to offset
their risks. Also, compensatory measures like
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drought relief may actually reward poor resource
management and punish planners who employ
proactive drought mitigation policies that leave
them ineligible for assistance (Wilhite and
Pulwarty, 2005).

3.5 From drought hazard to
drought risk
Given that drought impacts are not
systematically recorded and the data
constraints for modelling drought
hazard, it is still not possible to
develop global drought risk models.
Building such models at all scales is
important to increasing the visibility of
the risk and for building political and
economic imperatives for drought risk
management.
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Table 3.7

Evidence of low risk governance capacity as a driver of drought risk

Low priority
given to drought
by governments
in Mexico

Of the 16 million hectares of agricultural land in Sonora, Mexico, 87 percent are rain-fed
and highly vulnerable to agricultural drought and account for 70 percent of agricultural
production (Neri, 2004; Neri and Briones, 2010). Nevertheless, there is no drought
early warning system or any systematic recording of drought impacts. A stakeholder
survey revealed that this was not due to a lack of meteorological data or an inability to
create seasonal drought forecasts, but reflected the low priority given by the authorities
to drought risk management and poor rural communities (Neri and Briones, 2010). In
Sonora, there is no drought risk management policy framework, and issues such as water
resources and rangeland management fall through the cracks between the civil protection
authorities who focus on emergency response, and other government departments.

Fragmented
responsibilities
for drought risk
management in
Viet Nam

In Viet Nam, government institutions address the risks associated with annual floods
and tropical cyclones, but they are less well equipped to reduce and manage drought
risks. Responsibility for drought risk is centralized within the national government, but
the management of drought risk drivers falls between different institutions responsible for
managing forests, agriculture, water and land use (Shaw et al., 2010).

Weak local
drought risk
governance
capacities in
Bangladesh

North-western Bangladesh receives 1,329 mm of rainfall per year, half the national
average, and is prone to frequent droughts which local governments are mostly illequipped to manage. Drought risk relates to household resilience, but also to the
institutional capacity of local governments. The local governments of Tanore and Shibganj
have very low institutional resilience. They have not incorporated drought risk into disaster
management plans, not developed effective drought risk management policies, training
or demonstration programmes, and have weak coordination with other government
institutions and NGOs (Shaw et al., 2010; Habiba et al., 2011). Even during droughts,
local disaster management committees in these sub-districts have not engaged in public
awareness programmes or run household level disaster drills.

Conflict and
The lack of effective drought risk management is often aggravated by inadequate
excess water use institutional and financial capacities, particularly in local government (Shaw et al., 2010). To
in Morocco
manage scarce groundwater more efficiently during droughts, Morocco enacted a series of
reforms, which included the privatization of water rights during the 1990s. The new policies
conflicted with tribal customs and religious views and, due to the government’s inability to
ensure compliance, overexploitation of groundwater continued (Doukkali, 2005).

In the same way that meteorological drought
is not synonymous with drought hazard,
agricultural and hydrological drought hazard
are not synonymous with risk. As with other
hazards, the translation of drought into risk
depends on factors related to vulnerability and
exposure.
Developing models for drought similar to
those already used to analyse risk trends for
tropical cyclones and floods (see Chapter 2) is
still not possible due to lack of sufficient and
suitable data, and previous attempts to model
global drought risk (see Box 3.4) produced
unsatisfactory results.
Initiatives such as the National Drought
Monitor in the United States of America, FEWS
Net, AGRHYMET, and the Sahara and Sahel
Observatory (OSS) in Africa, the International
Water Management Institute’s (IWMI)
PODIUM and FAO’s AquaCrop models, and

studies by the World Bank in India (Box 3.5),
show how drought risk can be modelled
in specific contexts when data is available.
Systematically accounting for drought losses
and impacts and building credible drought
risk models at all scales, from local to global, is
important to increasing the visibility of drought
risk and building political and economic
imperatives for its reduction.
As this chapter has shown, drought risk is
at least in part socially constructed, and
characterized by numerous feedback loops
between the different drivers. For example, the
lack of systematic recording of drought losses
and impacts, particularly those affecting poor
and vulnerable rural households, contributes
to its reduced political and economic visibility,
reflected in only weak imperatives to address
underlying risk drivers and strengthen risk
governance. Policies to promote economic and
urban development in water-scarce areas may
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Box 3.4 Modelling global drought risk
The mortality drought risk index proposed by UNDP (UNDP, 2004) was unsuccessful because most
droughts do not produce fatalities, and most internationally recorded drought mortality is concentrated
in countries experiencing conflict or political crisis. Only weak correlations were found between the
population exposed to meteorological drought and the mortality attributed to drought (UNDP, 2004).
Drought impacts on human development could provide more suitable criteria than mortality for
calculating human risk. However, while such impacts are sometimes recorded in certain locations
(de la Fuente and Dercon, 2008), systematic national data is not available to calibrate a global risk
model.
A World Bank study (Dilley et al., 2005) was more successful in that it produced global risk maps
for both mortality and economic loss risk. Risk was calculated as a function of the exposure to
meteorological drought of population density and national agricultural GDP, with a proxy indicator of
vulnerability calibrated using recorded mortality and economic losses for each geographic and income
region. The accuracy of the results is questionable, however, given that meteorological drought is not a
good representation of hazard and, as described above, mortality is not an adequate metric to model
impacts on humans.

Box 3.5 Modelling agricultural drought risk
A study by the World Bank (Lvovsky et al., 2006) quantified long-term agricultural and macro-economic
impacts of droughts in Andhra Pradesh, India, using catastrophe modelling techniques with a range of
drought risk management strategies. By analysing meteorological and agricultural data over 30 years,
the effect of mild, moderate and severe droughts was measured on five different crops (rice, groundnut,
sunflower, maize and sorghum) in the eight most drought-prone districts of Andhra Pradesh, including
average annual and probable maximum losses.
First, the frequency and severity of meteorological drought at different locations was modelled using
historic data and a stochastic weather generator (WXGEN) simulating 500 years of weather. Modelled
droughts were classified using a seasonal (June–December) SPI computation and validated against
historical data. Vulnerability and exposure were analysed using crop-yield and planting-area models to
quantify damages to each crop based on the intensity and duration of droughts. Drought impacts on
livestock production were also tested but results were inconclusive. The crop-yield model incorporated
47 parameters calibrated to the crops and environmental conditions in each district. The planting-area
model was used to capture rainfall variability, including both irrigated and rain-fed cultivation.
Average yield and average annual losses for each crop for the 500-year time series were then
computed, and the effect of drought intensity and duration on each crop converted to monetary losses
based on market prices. Compared to simulated ‘normal’ years, analysis revealed that production
losses exceeded 5 percent every 3 years, 10 percent every 5 years, 15 percent every 10 years and
25 percent every 25 years. Individual farmers and especially small farmers may experience much
greater losses depending on their crop mix and the severity of drought in their particular location.

(Source: Lvovsky et al., 2006)
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transfer drought risk to smallholder farmers.
Drought-relief programmes that compensate for
short-term impacts may increase dependence
on relief and increase vulnerability in areas that
may become more drought-prone with climate
change.
International efforts to develop and apply
standards for drought identification and
monitoring are an important starting point to
address drought risk. They need, however, to go
alongside the development of mechanisms to
systematically account for drought losses and
impacts, and that comprehensively assess and
estimate drought risks as a crucial next step to
raising the profile of drought risk.

Forecasting, early warning and compensatory
measures such as insurance are critical elements
of drought risk management. However, to
address the underlying drivers of drought risk,
countries will have to strengthen and reorient
other risk governance capacities, particularly
those related to development planning and
land and water management. There are
often powerful political disincentives against
addressing issues such as water rights and
land use, but with ever-increasing drought
impacts and losses, the imperative to seriously
manage drought risk may soon outweigh these
disincentives.

Notes
1

2

3

At a meeting in June 2010 convened by the World
Meteorological Organization and the United Nations
secretariat of the International Strategy for Disaster
Reduction hosted by the Hydrographic Confederation
of Segura.
Work is underway to develop a composite hydrological
drought index that takes into account factors including
stream-flow, precipitation, reservoir levels, snow pack,
and groundwater levels.
The multiple impacts of hazards on vulnerable
livelihoods were addressed in detail in the 2009
Global Assessment Report (Chapters 3 and 4) and its

4

background papers (de la Fuente and Dercon, 2008;
Sabates-Wheeler et al., 2008; UNISDR, 2009), with
a specific emphasis on how drought and rural poverty
interact with each other in a way that locks in the
vulnerability of these communities.
Some exceptions to this are more strict building
standards to reduce water use. For example,
approximately 40 percent of the benefits generated
through New York City’s Green Infrastructure Plan
(2010) to improve water quality and reduce water
consumption and runoff, will be achieved through new
development (New York City, 2010).
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Chapter 4

Progress against the Hyogo
Framework for Action
The Oosterschelde Storm Surge Barrier, built in response to the North Sea
Flood of 1953, is the largest of a series of dams designed to protect the
Netherlands from flooding. Photo: iStockphoto®, © GAPS

Chapter 4 Progress against the Hyogo Framework for Action
National governments report major progress against the objectives and goals
of the Hyogo Framework for Action (HFA), particularly in strengthening disaster
management and the institutional and legislative arrangements and mechanisms
that underpin it. Significant momentum in the implementation of the HFA is
also being generated through the development of regional and sub-regional
strategies, frameworks, plans and programmes. Although early warning systems
can be further improved, investments in enhancing preparedness and response
are paying off. As highlighted in Chapter 2, weather-related disaster mortality is
now declining.
In contrast, many governments and regional organizations find it difficult to
address the underlying risk drivers. Despite a manifest commitment to disaster
risk management (DRM), few countries systematically account for disaster
losses and impacts or comprehensively assess their risks. The political and
economic imperative to invest in DRM remains weak, with few countries
reporting dedicated national budget lines or adequate financing for risk
reduction.
Factoring DRM into national and sector planning and public investment is
a particular challenge for many countries, as is the use of social protection
to help vulnerable households and communities. Whereas many countries
reported improvements in their legislative and institutional arrangements and
have decentralized functions to local government, this is not necessarily leading
to more effective implementation. In addition, gender considerations must be
better incorporated into DRM across all geographic and income regions.
This chapter is based on reports submitted by national governments as part of
the HFA Progress Review process through the HFA Monitor. It does not present
any additional information or attempt to triangulate the information provided by
countries, but demonstrates how governments perceive their country’s progress
and the challenges they face. Moreover, it is a representation of countries’
inputs into the risk reduction and management process rather than a reflection
of outcomes, which to a large extent will only be measured against reduced
losses in the future.
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4.1 The 2009–2011 HFA Progress
Review
The HFA Progress Review enables
countries to reflect on past efforts,
future challenges and opportunities
in DRM. By offering a framework for
analysis, it catalyzes both strategic
and action-oriented planning.

The HFA is a comprehensive set of actions
that a country can take to strengthen its risk
governance capacities. The HFA Progress
Review allows countries to reflect on their
efforts to strengthen their capacities and to
identify strengths and gaps (Box 4.1). By
offering a framework for analysis, it catalyzes

both strategic and action-oriented planning.
Where governments have made serious
efforts to engage key public, civil society and
academic stakeholders in the review process,
communication and consensus building have
improved (see Box 4.2). Most importantly,
the discussion of indicators helps generate a
common language and understanding, thus
fostering real dialogue.
Although the HFA Monitor does not measure
risk governance capacities directly, it identifies
successes and highlights challenges, irrespective
of a country’s starting point. The national
reports do not provide in-depth reasons for
progress or lack thereof, though a number of
countries provide information on the underlying
drivers and barriers to progress. It is also
important to note that countries are addressing
the HFA from very different baselines. There
are enormous objective differences between,

Box 4.1 The HFA Monitor
In 2005, 168 member states endorsed the Hyogo Framework for Action (HFA), which aims to achieve a
substantial reduction of disaster losses, in lives and in the social, economic and environmental assets
of countries and communities by 2015.
The HFA Monitor is a multi-tier online tool for regional, national and local progress review, facilitated
by UNISDR and led by country governments. Achievements in each core indicator are rated on a scale
of 1 to 5, with 1 representing ‘minor’ achievement and 5 indicating ‘comprehensive’ achievement.1 For
the current review period, several questions have been added to allow more in-depth analysis. It also
gives governments the opportunity to assess their achievements and challenges, and to upload relevant
documents, such as legislation and reports.
More than 100 countries and territories used the HFA Monitor in 2007–2009, and 133 are participating
in the 2009–2011 review. The process is led and owned by inter-governmental organizations,
governments and local government institutions at regional, national and local levels, respectively. Many
governments are engaged in consultation across key sectors, including agriculture, water, transport,
health and education. For example, the review in Panama involved more than 43 actors from different
ministries, including external relations, economic planning, education, housing and land management;
the private sector; and civil society, including universities. In Cuba, the national statistics department,
the ministry of information and communication, and the transport ministry are all involved in the
process.
The quantitative and qualitative data in this section are derived from the HFA Monitor and are based on
the 82 reports submitted up to February 2011 by the relevant authorities for the period June 2009 to
May 2011.
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Box 4.2 Using the HFA Monitor to reflect on the past and plan
for the future in Indonesia2
In Indonesia, the National Platform for Disaster Risk Reduction (NPDRR) is an independent forum that
was established to support and facilitate cooperation among stakeholders in the HFA Progress Review.
During the 2007–2009 review period, the role of the NPDRR remained limited because of its relatively
weak status as a new organization. During the 2009–2011 review period, however, the National Platform
was able to lead in the process.
Using the HFA Monitor tools provided by UNISDR, the NPDRR accommodated many different actors
working in disaster risk management, and began a series of activities in support of the review process.
With the HFA Monitor template as a starting point, the NPDRR organized focus-group discussions and
national workshops to review progress.
Coordination among local platforms, international NGOs, the International Federation of Red Cross
and Red Crescent Societies (IFRC) and UN agencies allowed a final draft report to be completed and
submitted to UNISDR. Many stakeholders contributed to this process by providing in-kind and financial
support for meetings and facilitation. The report has led to three major outcomes:
1. A HFA Monitor report that has generated a better understanding of the HFA and its relevance
to DRM and development in Indonesia.
2. A multi-stakeholder dialogue that brings together different government departments, NGOs and
international organizations, the media and business sector. The NPDRR aims to involve even more
government stakeholders in the next review.
3. A common language, vision and understanding of the responsibility for disaster risk reduction in
Indonesia.

for example, the risk governance capacities of
Switzerland or New Zealand and Afghanistan or
Haiti (see Box 4.6).
Regionally, 58 percent of the countries and
territories in the Americas, 72 percent in Asia,
61 percent in Africa, 53 percent in Europe, and
28 percent in Oceania participated in the HFA
Progress Review (Figure 4.1).
The number and quality of the reports and
associated documentation indicate continued
and increased commitment to the HFA, which
now constitutes the single most important
source of information on DRM at the country
level. It also provides a unique insight into
where governments themselves see significant
achievements and identify remaining gaps.
For this review period, local and regional
monitoring frameworks, with attendant
indicators, have also been developed. In light

74

of the fact that local governments often have
widely differing risk governance capacities, the
national averages reported by the HFA Monitor
hide large discrepancies in capacities among
different areas within a country. For example,
there are often dramatic differences between the
capacities in a strong municipal administration
in a capital or large city and those in weakly
resourced localities in remote rural areas. The
local monitoring framework factors local
government contributions and community
perspectives into national planning.
Municipalities and cities that have signed up to
the ‘Making Cities Resilient’ campaign3 have
access to the Ten Essentials – a checklist that
helps them monitor their progress in managing
disaster risks. The Ten Essentials are aligned to
the local indicators, thus allowing local progress
to be highlighted (Box 4.3). The regional
framework has also aided reporting by regional
inter-governmental organizations.
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Figure 4.1
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Box 4.3 Using the HFA Monitor at the local level in the
Philippines4
Albay Province in the Philippines applied the local-level HFA Monitor indicators in 2010 and
assessed its progress as a province at 4.6 (with 1 representing minor achievement and 5 indicating
comprehensive achievement). A good example of Albay’s commitment to DRM is its allocation of more
than 4.5 percent of its 2010 budget to risk reduction and climate change adaptation.
Albay was used as a model for the Philippine Disaster Risk Reduction and Management Act of 2010,
which requires a Disaster Risk Reduction and Management Office in every local government unit.
The province has 25 permanent emergency research and disaster specialists, and risk mapping
is a common and essential tool for all existing hazards. Early warning systems are in place and
communications chains are clarified and tested. Safe schools and hospitals are a major priority.
Whereas Albay is exposed to multiple hazards (typhoons, volcanic eruptions, landslides and floods), its
governor, Joey Salceda, pioneered the ‘zero casualty policy’ with pre-emptive evacuation and a clear
business-continuity plan for both government and the private sector.
Governor Salceda states that “disaster risk reduction is an investment, not a cost. It increases business
returns”, particularly where critical infrastructure is effectively protected. Albay has seen a surge in
investments in recent years, despite typhoons Reming and Milenyo, and the Mayon Volcano eruption.
The Province is currently developing a Framework Plan that will emphasize reducing risks to its
infrastructure.
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4.2 Global overview of disaster
risk reduction efforts at national
and regional levels
Most countries find it difficult to
comprehensively assess their disaster
risks and to factor risk assessment
information into national planning,
investment and development
decisions. At the same time, they
highlight achievements and innovative
practices that can drive change
and provide political and economic
incentives for DRM.

The global overview is based on the analysis of the
interim review reports shared by the participating
governments as of 7 January 2011. A total of 133
countries and territories carried out the review
process, 82 of which shared their interim reports.5
The 2009 Global Assessment Report (GAR09)
(UNISDR, 2009) indicated that although many
countries’ disaster management capacities were
increasing, far less progress was being made
towards addressing the underlying drivers that
are increasing countries’ stock of risk. The
evidence to support this finding is even stronger
in 2011. With notable exceptions, countries
find it difficult to comprehensively assess their
Figure 4.2
Global averages of
progress against the
HFA: average ratings
on a score from 1
(minor achievement)
to 5 (comprehensive
achievement) as
reported

disaster risks and to factor risk assessment
information into national planning, investment
and development decisions. However, they also
highlight achievements and innovative practices
that can drive change and provide political and
economic incentives for DRM.

4.2.1 An overview of global trends
GAR09 highlighted that national efforts
were mainly focused on strengthening policy,
legislation and institutional frameworks, along
with boosting capacities for risk assessments,
early warning and disaster preparedness and
response (HFA Priority Areas 1, 2 and 5). In
contrast, countries reported limited progress in
using knowledge, innovation and education to
build a culture of resilience, as well as to address
the underlying drivers of risk (HFA Priority
Areas 3 and 4).
The 2009–2011 Progress Review indicates
improvement across in all priority areas.
However, progress in HFA Priority Area 4
(underlying risk) continues to be particularly
challenging, as highlighted in Figure 4.2
(GNDRR, 2009; UNISDR, 2009, 2011).
The global overview and more detailed analysis
provided in this chapter do not account for the
significant linkages between the different HFA
Priority Areas. The HFA itself, while outlining
three strategic goals and five priority areas,
highlights the need to ensure that progress
in one area supports efforts in others. These
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synergies can be found in practice, but progress
in some areas, such as policy development,
does not automatically trigger improvements
in others, such as the ability to address the
underlying drivers of risk. Although global
averages do not give an accurate picture of
progress in any particular country, mapping
global progress does highlight areas in which
more effort is required (Figure 4.3).
Progress in HFA Priority Area 1 (Ensure that
disaster risk reduction is a national and local
priority with a strong institutional basis for
implementation) has been consistent across
the world. More than 42 of the 82 reporting
countries and territories reported substantial or
comprehensive achievement in this priority area.
Specifically, 48 countries reported substantial
achievement developing national policy and
legal frameworks. Importantly, almost half
of these are low- or lower-middle-income
countries.6 However, a number of countries
also highlighted that this progress does not
necessarily translate into effective DRM. This
is consistent with the findings from the HFA
Mid-term Review, which reported notable
progress setting up institutional structures and
developing plans, but limited improvements in
adequate resourcing and local implementation
(UNISDR, 2011).
The institutional arrangements for DRM in
many countries have certainly evolved, from
traditional single-agency ‘civil protection of
defence’ structures to multi-sector systems

and platforms. However, finding appropriate
institutional arrangements to ease the
incorporation of DRM into development
planning and public investment remains a
challenge.
Currently 73 national platforms for coordination
of DRM exist globally (as of February 2011).
These platforms vary widely in terms of their
authority, membership and history. In some
cases existing disaster management organizations
have been nominated as national platforms; in
other cases they are an advisory or consultative
mechanism to foster cross-sector coordination
and to involve civil society and academic
organizations. Only 55 countries confirm that
civil society and relevant development sectors
are represented in their national platforms, and
only 37 scored level 4 or 5 on the functioning of
national multi-sector platforms for DRM.
For HFA Priority Area 2 (Knowledge of risk at
national and local level), comprehensive risk
assessments remain elusive, particularly at the
local level. More than half (46) of the reporting
countries have undertaken national multihazard risk assessments that could hypothetically
inform planning and development decisions.
However, many countries faced major challenges
linking these to development processes at the
national and local levels. The HFA Mid-term
Review also reflects that scientific assessments,
useful as they are, rarely connect with
assessments of community-level vulnerability
and capacity.

Average progress of countries in all priority areas
Average score
of progress

Figure 4.3
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Unfortunately, countries that reported
substantial progress in this area also highlight
an absence of national standards for assessing
both disaster losses and risks. In particular, few
countries carry out risk assessments of schools
and health facilities. The overwhelming majority
of countries (65 out of 82) do not collect
gender-disaggregated vulnerability and capacity
information.
The use of new technologies has been a key
driver in the substantial progress reported
on early warning. However, difficulties with
all components of the early warning system
or chain potentially limit corresponding
improvements at the local level. The HFA Midterm Review also indicated that more progress
has been made on warning for major hazards
than on developing relevant local systems and
communicating early warning of recurrent
extensive risks through appropriate channels.

Progress in HFA Priority Area 4 (Reduce the
underlying risk factors) is even lower. Although
countries reported a greater awareness of
the need to factor DRM into planning and
investment, less than a third (28 percent) rated
their progress towards addressing the underlying
risk drivers at 4 or 5. Countries reported
difficulties addressing the risks internalized in
the different development sectors; as highlighted
in the previous chapter, this explains why
economic loss and damage continue to increase.
Only 40 percent of countries, including only
a quarter of low-income countries, invested in
retrofitting critical public infrastructure such as
schools and hospitals.
HFA Priority Area 5 (Strengthening disaster
preparedness for effective response) has been
the dominant focus of national governments
for decades. This area encompasses disaster
preparedness and contingency plans at all
administrative levels, financial reserves and
contingency mechanisms, and well-established
procedures for information exchange during
emergencies. More than half (46 of 82)
of the countries reported substantial or
comprehensive achievement developing
policy, technical and institutional capacities
(Figure 4.4). It is clear that effective disaster
management has contributed to the decline in
weather-related disaster mortality highlighted
in Chapter 2.

HFA Priority Area 3 (Use knowledge, innovation
and education to build a culture of safety and
resilience at all levels) continues to show limited
progress. Identifying and further developing
methods and tools for multi-risk assessments
and cost–benefit analyses remains a particularly
weak area, with only 19 of 82 countries scoring
level 4 or 5. Less than a third of reporting
countries rated as substantial or comprehensive
their efforts to integrate risk reduction into
school curricula and relevant formal training.
The majority of countries reported significant
gaps in developing public awareness strategies
Figure 4.4
Global progress
reported in disaster
preparedness

for, and communicating risk to, vulnerable
urban and rural communities.
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Coordination and
information exchange

More than 80 percent of countries indicated
that they have contingency plans and procedures
to deal with major disasters. Around the
same proportion also have operations and
communication centres, search-and-rescue
teams, stockpiles of relief supplies, and shelters.
More than two-thirds (58 of 82) of the reporting
countries possess agreed methodology and
procedures for assessing damage, loss and needs
when disasters occur. Almost two-thirds (53) of
the countries boast national programmes and
policies for making schools and health facilities
safe in emergencies.
Despite this partial success, much more needs
to be done. Financial mechanisms for managing
disasters remain weak, fragmented and uneven.
As also confirmed by the HFA Mid-term
Review, few countries have contingency funding
mechanisms in place, particularly at the local
level. Even though 58 countries have financial
mechanisms for managing disasters, and 46 have
contingency funds, more than half (46) of the
countries indicated only weak or average overall
progress in this area.

4.3 Gaps and challenges in early
warning systems

Translating warning into concrete
local action is crucial, even in
countries with effective capacities for
forecasting, detecting and monitoring
hazards and suitable technologies for
disseminating advance warnings. In
many countries, even accurate, timely
early warnings were often not acted
upon effectively.

risks and impacts associated with the hazard;
a timely and understandable communication
of the warning; and the capacity to act on the
warning, particularly at the local level. Countries
do not report progress on early warning for
specific hazards. Results predominantly reflect
progress reporting on early warning for fastonset events such as cyclones, certain types of
floods and landslides.
Overall, half of the countries reported
substantial achievements (Figure 4.5), but most
of these included limitations in capacities and
resources (level 4). A small number reported
comprehensive achievement with sustained
commitment and capacities at all levels (level 5).
Since the last reporting period (2007–2009),
progress has been made across all regions and
income classes. Significantly, in 2011 only
8 percent of the countries reported minor or
some progress (levels 1 and 2), compared with
18 percent in 2009.
Although 75 percent of countries reported that
communities receive timely and understandable
warnings of impending hazards, they also
highlight a lack of communication systems and
arrangements for ensuring that early warnings
are acted on successfully. Forty percent of the
countries indicated that two or more of the
four elements of an effective early warning
system are missing; 55 percent reported that at
least one element is missing (Figure 4.6). These
findings make it clear that most countries must
strengthen their capacities in this area.

Figure 4.5
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Figure 4.6
Progress reported
by countries on key
elements of early
warning
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Many countries reported a need to strengthen
national plans, coordination mechanisms
and legislation for effective early warning
systems, thus echoing the findings of earlier
studies (WMO, 2009). For example, although
authorities may be capable of disseminating
early warnings, the warning dissemination
chain is often not enforced through policy or
legislation. Countries also reported difficulties
in coordination, such as a lack of clarity about
roles and responsibilities across institutions with
responsibility for early warning for different
hazards.
Perhaps the key challenge for all countries is
translating warning into concrete local action,
even for those with effective capacities for
forecasting, detecting and monitoring hazards
and suitable technologies for disseminating
advance warnings. In many countries, even
accurate, timely early warnings were often not
acted upon effectively.
Countries reporting some progress but
continued low levels of early warning capacity
include Bahrain, Burkina Faso, Lesotho, the
Republic of Moldova, Nepal, Sierra Leone,
Togo and Yemen. Most of these countries also
reported low levels of operational capacity,
insufficient coverage of different hazard types,
low institutional capacity, lack of resources,
and difficulty issuing warnings to the very
local level. Conversely, there were also several
examples of countries developing innovative
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ways to communicate warnings to communities.
Finland is developing digital radio networks for
sharing information and data in emergencies,
and also reaches 80 percent of its population
with outdoor sirens. Australia and Madagascar
are using mobile telephones to communicate
warnings.

4.4 Understanding risks
Countries from all geographic and
income regions reported three
main obstacles to undertaking
comprehensive risk assessments:
limited financial resources; lack
of technical capacity; and a lack
of harmonization among the
instruments, tools and institutions
involved. Most countries also reported
limited availability of data on localized
losses, and difficulties connecting
local disaster impact assessments
with national monitoring systems and
loss databases.
Disaster loss data is a prerequisite for
understanding risk. Unless a country
systematically records its disaster losses,
measures the impacts and assesses its risks, then

2011 Global Assessment Report on Disaster Risk Reduction
Revealing Risk, Redefining Development

justifying investments in risk reduction will be
difficult. The majority of countries (62 out of
82) did report having mechanisms in place to
systematically report disaster loss and impacts.
However, the associated challenges indicate that
these mechanisms do not generate sufficient
data, and suffer from fragmentation and limited
accessibility. Where data-sharing protocols
and mechanisms still do not exist, information
remains scattered across various departments
within the sector and does not provide a
complete picture of national losses.
Producing reliable loss and impact information
remains a challenge, especially after large
disasters or in difficult environments, such
as those encountered in Haiti and Myanmar.
Moreover, this problem extends to localized
losses, where most countries also reported
limited data availability and difficulties
connecting local disaster impact assessments
with national monitoring systems and loss
databases. For example, despite confirming
that it systematically records disaster losses,
Mauritius reported it had no quantitative data
on the extent of damages caused by all hazards.
Also, as highlighted above, fewer than half
of the countries undertook comprehensive
multi-hazard risk assessments and less than a
quarter did so in any sort of standardized way.
Many high-risk countries, such as Armenia,
Colombia, Comoros, Dominican Republic,
Ecuador, Guatemala, Turkey and Viet Nam,
reported little progress on multi-hazard risk
assessment and identification. There are two
reasons for this: in some of these countries such
initiatives may have just begun; in others, such
as Turkey and Colombia, it more likely reflects a
growing and sophisticated understanding of the
complexity of the challenge.
The European Commission has recognized this
complexity and has developed and adopted
guidelines for mapping and assessing risk, based
on a multi-hazard and multi-risk approach.
Canada is currently developing an all-hazards
risk assessment framework that will become
part of the country’s emergency planning
system. Romania has plans for an East European

Multi-Risk Management Centre. A number
of countries also made efforts to integrate risk
assessments into a range of sectors, including
health, education, agriculture, transport and
water management.
Countries from all geographic and income
regions reported three main obstacles to
undertaking comprehensive risk assessments:
limited financial resources; lack of technical
capacity; and a lack of harmonization among
the instruments, tools and institutions
involved. These challenges were also reported
by regional and sub-regional intergovernmental
organizations.
In many countries a wide range of institutions
are engaged in institute- and sector-specific
assessments. Data on individual hazards
and vulnerabilities are scattered across many
organizations. This creates problems for the
coordination and compatibility of data, and the
harmonization of data collection and storage.
Encouragingly, some countries are starting to
overcome this fragmentation by finding new
ways to organize (see, for example, the case of
Barbados in Box 4.4).
In general, the practice of systematically
incorporating risk assessments into recovery
programmes has failed to take root overall, with
only limited progress since the last reporting
period. Most advances have occurred in lowincome countries, where 42 percent report
substantial progress (level 4 or 5) in 2011,
compared with 29 percent in 2009.
Where responsibility for risk assessment has
been decentralized, countries reported an
uneven level of progress depending on technical
capacities and resources. Some provinces
and districts regularly update comprehensive
assessments, while others had difficulty assessing
even individual hazards. China provides one
such example, reporting substantial progress
against this indicator with successful disaster loss
and hazard monitoring at national, provincial
and city levels. At the same time, it had
significant trouble setting up similar systems at
the county level.
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Box 4.4 Risk assessments in Barbados
While Barbados admits that risk assessments are not used for development planning, the country notes
that comprehensive risk assessments for critical infrastructure and particularly vulnerable areas can be
undertaken by coordinating different institutions that are not directly responsible for DRM. Barbados’
Town and Country Planning Department and Coastal Zone Management Unit have jointly developed
coastal regulations based on a 100-year storm surge inundation line. Coastal setbacks (buffer zones
above a high-water mark) are measured based on distance from this benchmark. The government has
committed significant resources (US$30 million) to conduct a comprehensive coastal risk assessment
for the major coastal hazards identified.
Despite this progress, resources are limited for similar exercises in non-coastal areas of the country.
To overcome this barrier, different government departments are acting as lead institutions on other
hazards. Specific assessments and hazard maps were developed for an area of Barbados that is
particularly vulnerable to landslides and soil erosion, and the existing Soil Conservation Act is used as
the driving force for implementing structural and non-structural disaster-mitigation efforts in the area
through the country’s Soil Conservation Unit. These measures include the relocation of communities in
landslide- and flood-prone areas.

4.5 From words to investment
Most countries across all
geographical and income regions
reported relatively little progress
toward dedicating resources to
strengthening their risk governance
capacities. Resources allocated for
DRM in individual sectors or for local
governments are even more limited.

Unsurprisingly, given their difficulty in assessing
risks and accounting for losses, countries have
difficulty justifying investments in DRM.
GAR09 showed that low- and middle-income
countries require several hundred billion
dollars of development investment per year to
upgrade informal human settlements, to restore
damaged ecosystems and to provide basic needs.
Furthermore, they require specific resources to
strengthen risk governance capacities and thus
ensure that such investment does indeed reduce
risks. The assignment of dedicated resources
for this purpose provides a clear indication that
countries are really following through on their
stated political commitment to the HFA.
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In 2009–2011, many countries recognized that
development investments in poverty reduction,
food security and public health reduce risks.
However, they find it difficult to quantify
these investments, which are provided through
diverse instruments including sector budgeting,
environmental protection funds, social solidarity
and development funds, compensation funds,
civil society and, in some countries (Algeria, for
example), the private sector.
Most countries across all geographical and income
regions reported relatively little progress towards
assigning dedicated resources to strengthen their
risk governance capacities (Figure 4.7).
Less than one country in five could describe the
percentage of their national budgets assigned
to DRM, indicating that allocating dedicated
resources remains the exception and not the
norm. The figures provided vary from 0.005
percent (Lesotho) to 2.58 percent (Sri Lanka).
Even countries such as Viet Nam (Box 4.5) and
India, which have both passed legislation to
allocate financial resources, found it difficult to
quantify their investments.
Resources allocated for DRM within sectors
and for local governments are even more
limited. India’s 2005 DRM law requires that
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every national ministry integrates disaster
risk reduction elements in their ongoing
development programmes, and local authorities
are given limited responsibility for response and
reconstruction. Despite these responsibilities,
dedicated budgets are lacking. Costa Rica’s 2006
disaster management law similarly requires that
“every public institution” dedicate a specific line
item in its budget for disaster risk reduction.

Figure 4.7
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available resources
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Almost 60 percent of all countries (and
almost 80 percent of lower-middle-income
countries) reported that local governments
have legal responsibility for DRM, but only
26 countries, including Canada, Egypt, Ghana,
Lesotho, Poland, Seychelles and Uruguay,
confirm dedicated budget allocations. With the
exception of the upper-middle-income group,
very few countries report dedicated budget
allocations to local governments for DRM
(Figure 4.8).
While global targets for DRM investment have
been suggested – for example, 10 percent of
response funds, 2 percent of development funds
and 2 percent of recovery funds7 – financial
reporting systems still do not allow progress to
be monitored against these targets. Figure 4.9
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Box 4.5 Viet Nam: legislation on resource allocation for
disaster risk management
Viet Nam has passed legislation to allocate sufficient human and financial resources for implementing
DRM, including structural and non-structural measures, from the national level to individual
communities. With the approval of the National Disaster Risk Management Strategy, the National
Target Program to respond to Climate Change (NTP on CCA) and the Community-Based Disaster Risk
Management (CBDRM) Plan, significant resources have been budgeted to implement these priorities
and activities.
The three main funding sources include the state (central and local), international contributors, and civil
society and individual contributors. For example, to implement the CBDRM plan from now to 2020 will
require 988 billion VND (US$48 million), of which the state will cover 55 percent, individuals 5 percent
and official development assistance 40 percent.
The National Disaster Risk Management Strategy and the NTP on CCA identify key projects and outline
funding needs. The Ministry of Finance (MoF) and Ministry of Planning and Investment (MPI) have been
assigned to allocate and seek the financial resources to implement these plans. The MPI prioritized
DRM needs in the Socio-economic Development Plan for 2006–2010, while the MoF sets aside annual
contingency funding from 2 to 5 percent of national and provincial budgets for disaster response and
recovery. However, because contingency funds must cover emergency response, significant funding
gaps remain for recovery, reconstruction and DRM.

83

Figure 4.9
Countries
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shows that less than half the countries (38 out
of 82) budgeted explicitly for DRM within postdisaster recovery programmes and, of these, very
few could report specific amounts or percentages
of recovery and reconstruction funds assigned to
risk reduction.

4.6 Incorporating DRM into
national planning and investment
Most countries continue to have
difficulty integrating risk reduction
into public investment planning,
urban development, environmental
planning and management, and social
protection.

If development planning and investments fail to
incorporate risk reduction, a country’s stock of
Figure 4.10
Countries reporting
on progress on HFA
Priority Area 4

risk will continue to grow. Yet, most countries
and territories reported least progress in this
area of the HFA. Antigua and Barbuda, Bolivia,
Botswana, Georgia, Lesotho, Mauritius, Mexico,
Monaco, Occupied Palestinian Territories,
Paraguay, Saint Lucia and Togo are just some of
the countries struggling to reduce underlying
risk. But even countries that have attained some
success, such as France, Germany, Portugal and
the United States of America, score their efforts
as low in this area.
The 2009–2011 review shows little or no
advance on the 2007–2009 results. Most
countries continue to have difficulty integrating
risk reduction into public investment planning,
urban development, environmental planning
and management, and social protection.
Some countries have yet to recognize climate
change adaptation as an important area. A
number of high-income countries or territories,
such as Croatia, Czech Republic, and the Turks
and Caicos Islands, reported that climate change
is not yet on their policy agendas and, as a
result, increasing climate risk is not taken into
account in DRM. However, the majority did
report the emergence or strengthening of climate
change adaptation projects and programmes:
72 percent globally, with a relatively equal
distribution across regions and income classes.
Compared with 2007–2009, lower-middleincome countries, such as Bhutan, reported most
progress in integrating disaster risk reduction into
national development plans and climate change
policies (Figure 4.10). However, lower-middle-
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Low-income

income countries, reported less substantial
progress integrating risk reduction into poverty
reduction strategies or other sector strategies that
address the underlying drivers of risk.

Box 4.6 confirms that countries differ widely in
their capacities to address risk drivers, such as
badly planned and managed urban and regional
development, the destruction of ecosystems, and

Box 4.6 The Risk Reduction Index
The DARA Risk Reduction Index (DARA, 2011) is based on 38 indicators that measure the extent to which
a country is addressing the underlying risk drivers identified in GAR09, and to which it has appropriate and
effective governance arrangements. In a detailed comparison of seven countries in Central America and
the Caribbean, Costa Rica was found to have the strongest risk governance capacities, and Nicaragua the
weakest (Figure 4.11).
The Risk Reduction Index uses data from a large range of well-established indices, including the
World Bank’s Governance Index. In preparatory analysis for the Index, a global risk index table for 184
countries was developed (DARA, 2011; Lavell et al., 2010). This analysis shows that the top six countries
(Switzerland, Sweden, Denmark, Ireland, Norway and Finland) are all high-income countries with strong
governance capacities, and have largely addressed their underlying risk drivers. In contrast, the bottom six
countries (Afghanistan, Chad, Haiti, Somalia, Democratic Republic of Congo and Eritrea) are low-income
countries that are experiencing or have recently experienced conflicts or political crises. These countries
have very weak capacities to address the drivers.
A number of middle-income countries, such as Chile, Barbados and Malaysia, rate relatively highly on the
Index, indicating that risk governance capacity is not just a reflection of GDP per capita. Low- and middleincome countries do not have to wait for their economies to develop before they address their disaster
risks. Conversely, a number of relatively wealthy countries whose economies depend on energy exports
rate lower on the index, including Venezuela, Saudi Arabia, Libya, Equatorial Guinea and Angola.
The in-depth comparison of Central American and Caribbean countries highlighted major differences
in capacities not only among countries, but also among different areas of the same country. As well
as reflecting widely varying processes of risk construction, this highlighted important differences in
perception of both risk and disaster risk management among different stakeholders, and between local
and national levels.
Surveys, structured around the four drivers of risk identified in GAR 2009, were conducted to inform an
index on conditions and capacities for disaster risk reduction.8 Consistent with findings from the 2009
civil society review ‘Views from the Frontline’, government respondents scored governance capacities
considerably higher than did members of civil society.9 Poor governance emerged as the driver that
conditions all the other underlying drivers. Improving governance was thus emphasized as the single most
important priority for reducing disaster risk.
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the pervasive poverty of risk-prone households
and communities.
Given these different starting points, it is
unsurprising that those countries that reported
little progress did so from very different
perspectives. Some national reports (from
Albania and Senegal, for example) reveal a focus
on preparedness and emergency management
and higher progress in HFA Priority Area 5
(strengthening disaster preparedness) than
in other areas. Others, such as Peru, show a
sophisticated understanding of the complexities
of addressing underlying vulnerabilities and
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drivers of risk together with a low progress
score. Namibia reported that investment into
DRM, rather than response and preparedness,
is difficult to plan and account for. Greater
understanding appears to bring greater
awareness of the magnitude of the task.

4.6.1 Investment planning
Only 38 percent of all countries and territories,
relatively equally spread across income classes
and regions, systematically incorporated risk
reduction into national- and sector-level public
investment systems. However, it is unclear if
more than a few of these are fully functioning
and institutionalized systems. For example,
Viet Nam reported that decisions on public
investment are based on relatively limited
information on hazards, climate change and
underlying vulnerabilities.
As Figure 4.12 shows, countries reported less
progress towards estimating the potential
impacts on future disaster risk of large
infrastructure projects – such as dams, highways
and tourism developments – than they did
in the previous reporting period. Less than
10 percent of lower-middle-income countries
awarded themselves a score of 4 or 5. Again,
this limited progress may reflect increased
understanding of the complexities involved in
conducting systematic assessments.
New supporting data for the current reporting
period show that countries employ different
types of mechanisms to assess disaster risk. As
Figure 4.13 shows, while most OECD and
other high-income countries directly assessed
risks in critical infrastructure projects, low- and
middle-income countries seem to rely more on
pre-existing environmental impact assessments
to fulfil this function.
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in environmental impact
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In the present reporting cycle, lower-middleincome countries reported significant progress
in the area of urban development and land
use planning compared with 2009. However,
there remains a staggering discrepancy between
high- and low-income nations, with almost
70 percent of high-income countries and only
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15 percent of low-income countries scoring 4 or
5 (Figure 4.14).

Figure 4.14
Countries reporting
on urban and land
use planning:
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As Figure 4.15 shows, while most (95 percent)
high-income countries (and all OECD
countries) invested to reduce risks in vulnerable
settlements, only 60 percent of low-income
countries reported such investments. This
is particularly critical considering the large
concentration of disaster risk in urban areas
in low- and middle-income countries. But
even some high-income countries had trouble
developing appropriate land use plans. In
Barbados, for example, this problem led to
increased vulnerability for low-income groups.
Barbados also had difficulties dealing with
vulnerable settlements that were developed
before current legislation on zoning and urban
land use planning was passed. Although a lack of
political will is rarely acknowledged, particularly
with regard to relocation, it is implicit in
many countries’ descriptions of barriers to
progress. Weak enforcement of plans is another
reported challenge, reflecting the need for
more participatory approaches to planning and
development.
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Low-income countries find it harder than
higher-income countries to make the
investments necessary to reduce urban risk
(Figure 4.16). Urban drainage systems, for
example, are recognized as an important tool
for reducing urban risk but less than half
(46 percent) of low-income countries invested
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in drainage infrastructure in flood-prone areas.
Less than a third (31 percent) of low-income
countries took measures to counter landslide
risk, compared with around 60 percent of
lower- and upper-middle-income countries,
and 68 percent of high-income countries. A
less significant but similar trend was observed
for the provision of safe land for low-income
households and communities. This finding is
consistent with the rapid increase in housing
damage in urban areas reported in Chapter 2.
Some countries have introduced hazard-resistant
building regulations only recently. The Syrian
Arab Republic, for example, first introduced a
seismic code in 1995. Weak implementation and
enforcement mechanisms are common problems
in countries where most urban development is
informal.
In addition, reports from several countries and
territories reveal the trade-offs internalized in
any decision to invest in DRM. For example,
Croatia reported pressure from the construction
industry to lower standards and codes to reduce
overall construction costs, even in hazard-prone
areas.

4.6.3 Environmental planning and
management
Most countries and territories addressed the
decline of regulatory ecosystem services and
reported positively on provisions for protected
areas legislation (77 percent), environmental

Figure 4.17
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More than 95 percent of lower-middle-income
countries have ecosystem protection measures
in place, and more than 80 percent of countries
globally have mechanisms to protect and restore
regulatory ecosystem services. However, a
number of countries claimed that existing laws
needed stronger legislation or enforcement. For
example, Sierra Leone reported that enforcement
bylaws need updating to act as effective
deterrents. Similarly, Indonesia points out that
overlapping responsibilities and legislation on
environmental and disaster management result
in a lack of synergy and coordination, which
hinders enforcement. Timor-Leste, along with
several other countries worldwide, is hampered
by protective-area legislation that does not take
disaster risk into account.

4.6.4 Social protection
The lack of effective social protection erodes the
resilience of poor households globally (ERD,
2010; UNRISD, 2010). GAR09 highlighted
the role of social protection in DRM and
Chapter 6 of this report discusses how countries
are adapting various instruments designed to
increase community and household resilience
(Box 4.7). As well as supporting individuals and
communities during and after a disaster, social
protection is increasingly recognized as a means
for increasing pre-disaster resilience.
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impact assessments (83 percent), and climate
change adaptation projects and programmes
(73 percent). Fewer reported payments for
ecosystem services, which is still a relatively new
policy area. Integrated planning, such as risksensitive coastal zone management, was also
lacking. Overall and except for middle-income
countries (see Figure 4.17), less progress was
made integrating DRM into environmental
policies than in 2007–2009.

2009–2011

Lowincome

Ensuring that micro-level social support and
economic incentives – such as targeted welfare
and employment programmes and microbusiness development – are in place before a
disaster strikes can be an effective way to assist
vulnerable households. As Figure 4.18 shows,
progress in this area since the last reporting
period has been particularly significant for
middle-income countries.
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Different instruments scored very differently
across income groups. Figures 4.19 and 4.20
show that, on one hand, penetration of crop
and property insurance is far higher in highand upper-middle-income countries than in
low-income countries. On the other hand,
58 percent of low-income countries use microinsurance instruments, compared with only
25 percent of high-income countries.
Low- and lower-middle-income countries
and territories such as Bolivia, the Cayman
Islands, Côte d’Ivoire, El Salvador, Guatemala,
Indonesia, Madagascar, Maldives and Nicaragua
all reported no or little progress on the provision
of social protection instruments, such as cash
transfers or employment programmes that can
enhance households’ disaster resilience.
Ecuador is one of few countries that implemented
a wide range of social policy instruments as part
of their disaster risk reduction strategy. As the
country’s Ministry for Agriculture is responsible
for a number of these social development
programmes, they are tightly linked with
livelihoods and asset protection.

Figure 4.18
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Box 4.7 Linking social
protection and disaster risk
reduction
All of Malawi’s social development
policies are designed and implemented
so as to reduce the vulnerability of at-risk
communities. Its new Social Support policy,

Myanmar and Timor-Leste reported limited
progress in the provision of social development
policies (levels 2 and 1, respectively). Their
analysis of constraints and challenges echoes
that of many disaster-prone countries. Social
protection is often limited to areas that have
recently experienced disasters, such as those
affected by Cyclone Nargis in Myanmar
(2008) or regions suffering recurring floods in
Timor-Leste.

scheduled to be approved in 2011, explicitly
links social protection with disaster risk
reduction. Further, Malawi reported that a
pilot cash-transfer programme, primarily
targeted at orphans and the elderly, has
already had a positive impact on a number of
districts.
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Only 23 percent of countries globally reported
the use of employment guarantee schemes
(Figure 4.21). This is unsurprisingly low given
that such schemes are perceived as a large
burden on national budgets, though this is
being countered by evidence from successful
and affordable schemes across the globe (see
Chapter 6). Conditional cash transfers, although
considered more targeted and efficient, are used
by only 31 percent of low-income countries,
including Burundi, Kyrgyzstan and Zambia
(Figure 4.22). Of all the countries that use these
instruments, more than half are middle-income
countries. High-income countries tended not to
use these instruments because their social welfare
systems usually operate via pensions, family
benefits and other similar mechanisms.
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4.7 Strengthening institutional
and legislative arrangements
Often national DRM organizations lack
the political authority and technical
capacity to engage development
sectors. A failure to strengthen local
governments and make progress in
community participation means that
the gap between rhetoric and reality
is widening.

The location within a government of authority
for national policy on DRM can critically
influence a country’s ability to use national and
sector development planning and investment
to reduce its disaster risks. National DRM
organizations often lack the political authority
and technical capacity to engage development
sectors. Timor-Leste, for example, failed to
generate substantial momentum for DRM in
sector ministries because of the relatively isolated
and weak position of its National Disaster
Management Department.
Some countries have made DRM apex bodies
of presidents’ and vice presidents’ offices (or
placed them within existing apex bodies).
These include Myanmar, where the National
Disaster Preparedness Central Committee is
chaired by the prime minister; Nepal, which
has moved the responsibility for its National
Strategy for Disaster Risk Management under
the chairmanship of the prime minister;
and Botswana, where the National Disaster
Management Office is an apex of the vice
president’s office. However, it is unclear whether
this has improved the coordination of national
or sector development planning and investment.
There is little evidence of countries locating
responsibility for DRM in their economic and
financial planning ministries. Only the United
Republic of Tanzania reported such a move,
developing its Zanzibar Strategy for Growth and
Reduction of Poverty for 2010–2015 through
the Ministry of Finance and Economic Affairs.
This has provided a strong push for DRM, from
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reviewing and harmonizing laws and policies to
infrastructure improvements, capacity building
and community-based disaster preparation.

Figure 4.23
Countries reporting
substantial
progress (level 4
or 5) in community
participation and
decentralization for
DRM
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Several countries have spread the various
functions of DRM across different levels of
governance. In Nigeria, for example, a central
coordinating body chaired by the vice president
leads policy development, monitoring and
response; at the lower levels of governance,
states set up their own emergency management
agencies with responsibility for disaster
prevention, education and awareness raising,
and local response preparedness.
A number of countries reported major
coordination challenges where DRM
responsibilities are distributed across sectors.
In addition, where responsibilities are spread
horizontally and vertically, new laws and
strategies may sit awkwardly next to outdated
statutes and policies developed within sector
departments. To address this challenge,
Morocco, for example, has set up a working
group with the Ministry of the Interior to
conduct a joint revision of outdated laws and
policies. However, as reported by Namibia,
updating national policies and disaster
management plans according to new legislation
can be a slow process.

4.7.1 Limited local capacity and
action
The central role of local governance in DRM is
now acknowledged by most countries. However,
across all indicators relating to decentralization,
a failure to strengthen local governments and
make progress in community participation
means that the gap between rhetoric and reality
is widening (Figure 4.23).
Local capacity was identified as a key gap in
delivering effective DRM. While Yemen, for
example, has structurally decentralized disaster
risk management and reduction, existing
financial and technical resources do not match
local governments’ new responsibilities. This
is a common experience across the globe.
In Madagascar, the legal framework for
decentralized risk management does not include
any provisions for budget allocations or specific
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responsibilities and procedures. As a result,
local governments find it difficult to assume
their roles as designated leaders in disaster risk
reduction. As discussed in Section 4.5, dedicated
budget allocations to local governments for
DRM remain the exception rather than the
rule. However, China and a handful of other
countries reported comprehensive achievements
in this area – though much of this progress
concerns response preparedness rather than
DRM in a broader sense.

4.7.2 Very limited progress in
public awareness and education
for DRM
Public awareness of risks and of how to address
them is a key to strengthening accountability
and ensuring that disaster risk management
is implemented. Yet, only 19 countries
reported substantial progress in this area,
with 63 indicating weak or average progress.
Anguilla, Côte d’Ivoire, Kyrgyzstan, Poland
and the Seychelles advanced least in this area,
compared with all other HFA priority areas.
Most countries reported significant efforts in
campaigns to raise public awareness, including
outreach to local governments and risk-prone
communities. Despite these advances, around
60 percent of countries that rated themselves
as making good overall progress, reported
weak or average progress on making available
information on disasters and disaster risk
reduction issues.
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China was a notable exception, reporting
substantial and comprehensive progress on the
availability of risk information, on developing
a countrywide public awareness strategy, and
on integrating DRM into school curricula
(from primary to tertiary levels). As Chapter 7
of this report highlights, access to information
and risk awareness drive social demand for
disaster risk reduction. If countries have no
established mechanism for accessing disaster risk
information, their citizens will find it difficult to
demand more effective risk reduction.
Almost 60 percent of countries have included
DRM in the national educational curriculum.
But, as Figure 4.24 shows, efforts have focused
more on the primary level than the secondary
or tertiary levels. However, while few countries
included DRM in university and professional
training, the literature analysed for the HFA
Mid-term Review in 2010 highlighted a rapid
expansion of specialized DRM courses at
training institutes and universities. Distancelearning courses are also becoming more
popular, particularly for developing the skills and
knowledge base of governmental and NGO staff.
Another area where progress has been slow is
in research; in particular, research on improved
multi-risk assessments and cost–benefit analyses.
Three-quarters (63 out of 82) of the reporting
countries reported little or average progress
in this area, with only 19 countries indicating
substantial progress. Furthermore, most countries
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(85 percent) reported no research into the
economic costs and benefits of disaster risk
reduction.

4.8 Regional progress
Many regional inter-governmental
organizations have successfully
developed regional risk reduction
frameworks and strategies.
However, these often emphasize risk
management over risk reduction and
it has been difficult to engage nongovernmental actors meaningfully in
these processes.

Disaster risks associated with major hazards are
often a regional concern. Most (74 out of 82)
countries participated in regional and subregional DRM programmes and projects, and
many countries also have action plans addressing
trans-boundary issues.
Many regional inter-governmental
organizations have successfully developed
regional risk reduction frameworks. More
than three-quarters (63) of the countries
participated in the development of regional
strategies – with SOPAC in the Pacific, ASEAN
in South-East Asia, CDEMA in the Caribbean,
CEPREDENAC in Central America, the
African Union and NEPAD in Africa,10
amongst others, all developing regional disaster
risk reduction frameworks. The most recent
success was provided by the Council of Arab
Ministers Responsible for the Environment
(CAMRE), which adopted the Arab Strategy
for Disaster Risk Reduction 2020, endorsed by
heads of state in January 2011. The Incheon
REMAP initiative is another example of an
innovative approach to regional learning and
cooperation (Box 4.8).
Initiatives in Europe have resulted in
agreement on a comprehensive strategy
and implementation plan for the European
Commission’s support to disaster risk reduction.
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Box 4.8 An Asian roadmap to cope with weather-related risks
In October 2010, 50 Asian and Pacific region governments agreed to make risk reduction part of their
national climate change adaptation policies and jointly address the increase in severe weather events.
The Fourth Asian Ministerial Conference on Disaster Risk Reduction approved a five-year regional
roadmap, the Incheon REMAP, which brings together climate-sensitive risk management systems at the
regional, national and community levels.
This new regional framework recognizes disaster risk reduction as a key tool for climate change
adaptation. The main components include raising awareness on weather-related hazards, sharing
information through new technologies, and integrating disaster risk reduction and climate change
adaptation into sustainable development policies. The roadmap also promotes the sharing of
information on, and new technologies related to, emerging risks and vulnerabilities. Goals include
improving national hydro-meteorological capacities to increase preparedness, forecasting, risk
transfer, and early warning and evacuation systems, as well as incorporating disaster risk into urban
development for the most exposed communities. The roadmap’s progress will be reviewed at the next
Asian Ministerial Conference, to be held in Indonesia in 2012.

Moreover, the Council of Europe has taken steps
toward a joint European approach to managing
risk in member states (Box 4.9).
The South Asian Association for Regional
Cooperation (SAARC) has agreed on a
Comprehensive Regional Framework on
Disaster Management, and has established its
organizational structure. Despite this success,
SAARC reported that although constitutional
commitment has been attained, comprehensive

or substantial achievements are still elusive
(Box 4.10).
The regional progress report of the Arab States
also highlights a lack of ongoing sub-regional
and regional programmes that consider transboundary risks. Whereas national processes
to better understand and monitor risk are
underway (in Algeria, Egypt, Jordan, Morocco,
Syrian Arab Republic and Yemen, for example),
the lack of information at regional level affects

Box 4.9 The European and Mediterranean Major Hazards
Agreement
Created in 1987, the Council of Europe’s European and Mediterranean Major Hazards Agreement
(EUR-OPA) is a platform for co-operation between European and southern Mediterranean countries in
the field of major natural and technological disasters. Its remit covers the knowledge of hazards, risk
prevention, risk management, post-crisis analysis and rehabilitation.
EUR-OPA’s plan of action and activities are aligned with the priorities of the HFA and support the
development of national platforms. Since 2008, in close collaboration and coordination with the
UNISDR Europe Regional Office, EUR-OPA has supported the establishment of the European Forum for
Disaster Risk Reduction (the acting regional platform for DRR in Europe), which was officially launched
in 2009 and is composed of the European HFA focal points, national platform coordinators and regional
organizations.
In the past four years, the activities carried out by EUR-OPA focused on the drivers of risk and
disasters. Moreover, following the EUR-OPA 12th Ministerial Session in September 2010 in Saint
Petersburg, Russia, a new five-year plan (2011–2015) was adopted. The new plan seeks to address
persistent vulnerabilities and envisages the involvement of citizens in building resilience to reduce
disaster risk and adapt to climate change.
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Box 4.10 The challenges of addressing trans-boundary risks in
South Asia
The South Asian Association for Regional Cooperation (SAARC) reported that the process of agreeing
on the Comprehensive Regional Framework on Disaster Management was “painstakingly slow”
and was hampered by limited commitment of member states, limited resources and the competing
priorities and responsibilities of different government departments. The fact that the Framework is not
legally binding is seen as a major impediment to effective implementation. Despite these challenges,
SAARC has developed nine regional roadmaps, which cover coastal, marine and urban risk, and risks
associated with earthquakes, landslides and droughts.
Information-sharing is another challenge. Bilateral exchange of information already exists on, for
example, rainfall and river discharge data. Regionally, however, there is a reluctance to share data and
information on trans-boundary hazards and vulnerabilities in a systematic and ongoing manner. SAARC
sees this as a major gap in current progress and reports on three main challenges to trans-boundary
risk assessment in South Asia: scarcity of quality data; lack of coordination between different and often
competing ministries and member states; and lack of adequate financial and human resources (including
technical capacity). These impediments mean that although the region has succeeded in getting highlevel commitment to carrying out trans-boundary assessments, this has yet to translate into practice.

regional capacity for early warning on transboundary risks, particularly for multiple hazards.
Regional access to national hazard analysis
and loss databases has also been identified as a
constraint for regional progress. The League of
Arab States initiated the first review of progress
on the current status of implementing disaster
risk reduction in the Arab region in 2007.
After encountering significant constraints in
the start-up phase, the League has since seen a
surge in member countries’ interest in engaging
in national as well as regional reporting and
coordination (Box 4.11).
Many of the existing regional frameworks
and strategies remain skewed towards disaster
management and HFA Priority Area 5
(strengthening disaster preparedness). The
European Commission, for example, admits
that its contributions have to date been
mostly to HFA Priority Area 5, but points
to a number of ‘projects fitting into a more
holistic DRR approach.’ Similarly, the SAARC
report emphasizes achievements in response
preparedness, particularly when it comes to
capacity building.
Regional inter-governmental organizations also
find it difficult to meaningfully engage nongovernmental actors in their processes. For
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example, SAARC reported that efforts to reach
out to a wider audience and involve NGOs and
independent experts are regularly limited by the
Association’s own ‘rigid rules and procedures’,
which can make it impossible to convene multistakeholder forums.

4.9 Global gender blindness

While most countries now have
legislation, policies and institutions in
place to promote gender equality in
employment, health and education,
progress on incorporating gender
considerations into DRM has been
much slower.

Integrating gender considerations into disaster
risk reduction remains a major challenge. Only
20 percent of countries reported substantial
achievement in this area in 2009. Two years on,
there has been little improvement, with only
26 percent of countries reporting significant
ongoing commitment to gender as a driver of
progress (Figure 4.25).
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Box 4.11 Regional progress on early warning for transboundary risks
While the Arab States reported limited progress in addressing trans-boundary risks from a multi-hazard
perspective, some initiatives promise success in years to come. A number of specialized agencies of
the League of Arab States have, in cooperation with their national and regional counterparts, developed
sub-regional early warning systems for specific hazards such as drought and earthquakes.
As drought risk is significant in the region, the Arab Centre for the Study of Arid Zones and Dry Lands
is establishing regional drought monitoring and warning systems and a Desertification Monitoring
and Assessment Network (ADMAnet). Similarly, the Arab Organization for Agricultural Development
has established early warning systems for insect infestation (particularly locusts) and for monitoring
desertification, drought and floods.
The Arab Disaster Risk Reduction Network supports these efforts by facilitating cooperation and
coordination of disaster risk management across the region and providing a platform for sharing
technologies and lessons learned. Capacity building initiatives such as the Regional Centre for Disaster
Risk Reduction – Training and Research, established in 2009, round out a list of significant efforts made
in the region over the last few years.

Even countries that score their efforts as
‘significant and ongoing’ such as Brazil and
Saint Kitts and Nevis, provided little detail on
what constitutes progress or reflects gender
across the different priority areas. This limited
visibility of the role of gender in DRM is
confirmed by the low proportion of countries
that included gender considerations in different
areas of DRM (Figure 4.26).
Few risk assessments consider or generate
gender-disaggregated data (see Section 4.2), and
few countries incorporate gender-based issues
into recovery. Gender-differentiated needs and
vulnerabilities remain neglected in recovery
assessments with severe consequences for safety
and health, particularly of women (Haiti, 2010;
UNESCAP and UNISDR, 2010).
These gaps are echoed in country reports.
Gender aspects are ‘not taken into account in
current risk reduction policies’ in Comoros, and
there is no ‘specific policy on gender perspectives

Gender disaggregated
vulnerability and
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Measures taken
to address
gender-based
issues in recovery

Yes
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No
85%

No
77%

26%
27%

47%

Low reliance

No
73%
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in risk reduction’ in Antigua and Barbuda.
Argentina, Bolivia, British Virgin Islands,
Maldives and Nepal all reported existing gender
policies but have difficulty integrating them
with DRM. A large number of countries concur
with the United Republic of Tanzania, which
identifies the lack of appropriate knowledge
of ‘how and where to implement gender
matters’ as the main barrier. Many countries,
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on gender aspects
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including Honduras, reported on gender-based
programmes and initiatives led and funded
by international organizations, implying that
addressing gender considerations remains a
donor-driven priority rather than a government
one.
Although most countries now have legislation,
policies and institutions in place to promote
gender equality in employment, health and
education, progress incorporating gender
considerations into DRM is much slower. Some
countries, such as Egypt, appear to have difficulty
promoting or even protecting the constitutional
rights of women in practice. The lack of genderdisaggregated data, as identified by Bahrain, also
hampers understanding of how women and men
differ in their vulnerability and their specific
contributions to reducing disaster risk.
As is the case in many countries generally, most
of the progress is focused on response and
preparedness. This is an obvious and practical

area in which to ensure gender equality, but
does not necessarily challenge dominant gender
dynamics and power relations. Nevertheless,
there are exceptions in low- and lower-middleincome countries. In Zambia, for example,
assessments conducted for social protection
programmes incorporate gender considerations
and the different kinds of vulnerabilities of
women and children.
Despite the hurdles, there are also encouraging
and concrete examples of progress. In Ghana,
a gender-based NGO was tasked by the
national government to engage in a countrywide education campaign for women and
humanitarian service providers. The programme
included raising women’s awareness of their
right to humanitarian support and their role
in reducing disaster risk. As a result, women
have become more involved in planning
and implementing risk reduction activities,
particularly in the vulnerable northern regions
of the country.

Notes
1

2
3

4

5
6
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See Annex for core indicators. For more information
on the methodology, a complete set of indicators,
key questions and means of verification and the HFA
Monitor reporting template, see www.preventionweb.
net/english/hyogo/hfa-monitoring/?pid:34&pil:1.
Information provided by Hening Parlan, Indonesian
National Platform, February 2011.
The 2010–2011 World Disaster Reduction Campaign
“Making Cities Resilient” addresses issues of local
governance and urban risk while drawing upon
previous ISDR Campaigns on safer schools and
hospitals, as well as on the sustainable urbanization
principles developed in the UN-Habitat World Urban
Campaign 2009–2013. For more information see
www.unisdr.org/english/campaigns/campaign2010-2011.
Presentation made by Government of Albay at the
“Future of Cities”, ICLEI’s 20th Anniversary Congress,
Session A2 on City Resilience, Incheon, Republic of
Korea, 7–9 October 2010 (http://incheon2010.iclei.
org); and draft documentation of the work by Albay
Province against the Ten Essentials, 20 December 2010
(unpublished).
A list of countries and territories is available online and
the interim country reports are available on the GAR11
CD, and also at www.preventionweb.net.
World Bank country classification (http://data.
worldbank.org/about/country-classifications/countryand-lending-groups).

7

10 percent of response suggested by the UnderSecretary-General for Humanitarian Affairs at the
Kobe HFA conference, January 2005; and 2 percent of
development and recovery noted in the proceedings of
the Asia Regional Ministerial Conference, 2009.
8 A comprehensive questionnaire on all risk drivers
included 24 questions on risk governance and
governability, grouped under four categories: the state
of democracy, government efficiency, the state of law,
and the role of NGOs and international agencies.
Almost 350 informants – from national and local
government, the private sector, NGOs and organized
civil society – responded to the questionnaire.
Respondents were from all seven of the participating
countries, and were all involved in risk management.
Responses were made on a scale of 1 to 9; the lower the
score, the worse the evaluation of existing conditions
and capacities.
9 Civil society responses mirrored a generally negative
view of both state and government efficiency.
10 SOPAC: Pacific Islands Applied Geoscience
Commission; ASEAN: Association of Southeast Asian
Nations; CDEMA: Caribbean Disaster Emergency
Management Agency; CEPREDENAC: Coordinating
Centre for the Prevention of Natural Disasters in
Central America; NEPAD: New Partnership for Africa’s
Development.
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Chapter 5
Investing today for a safer
tomorrow
The Mount Elgon Labour-based Training Centre
builds a new building in Mbale, Uganda.
Photo: Mikkel Ostergaard/Panos Pictures

Chapter 5 Investing today for a safer tomorrow
Both individuals and governments tend to discount low-probability future losses
and seem reluctant to invest in disaster risk management (DRM). Governments
often cite a lack of financial resources as a constraint, but the allocation of
available public resources reflects political priorities. The imperative to invest
in DRM is likely to be greater in countries with effective institutions, and where
a strong civil society can hold governments and other stakeholders to account
for poor decisions. Despite the magnitude of disaster costs, reducing disaster
risks is often perceived as less of a priority than fiscal stability, unemployment or
inflation.
Evidence from Colombia, Mexico and Nepal indicates that this judgement is
short-sighted. Country risk profiling and stratification can provide the basis
for unexpected development and growth dividends. The data highlights
that disasters and their downstream impacts represent major losses for
governments, who are responsible not just for public assets, but implicitly at
least, also for the uninsured assets of low-income households and communities.
As the HFA Progress Review highlighted, few countries systematically account
for their disaster losses, and invisible impacts do not generate incentives to
invest.
Conducting a comprehensive risk assessment and systematically accounting
for disaster losses do not guarantee that governments will invest more. They
can, however, encourage governments to take ownership over their stock of
risk and identify strategic trade-offs when making policy decisions for or against
investing in DRM. Although economic costs and benefits are never the only
criteria for investment, making the trade-offs transparent offers two significant
advantages for governments. They would then be able to assess the liabilities
implicit in the full spectrum of risk in their country, important for fiscal and
fiduciary planning, and make more informed decisions concerning the most
cost-effective portfolio of risk management and financing strategies.
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5.1 The opportunity cost of DRM
The decision to invest in DRM is
clearly not technical or administrative
– it is fundamentally political. However,
it is far less clear how governments
identify the political and economic
incentives to invest.
Japan has more people and GDP exposed to
earthquakes and tropical cyclones than any
other country in the world (UNISDR, 2009).
Its risk-aware population has experience dealing
with disasters, but even in Japan it is difficult
to persuade citizens to invest in risk reduction.
As Box 5.1 highlights, only a small minority
of risk-prone households have participated in a
government-sponsored earthquake retrofitting
programme despite government cost-sharing,
subsidized loans and tax breaks (Okazaki, 2010).
Difficulties persuading people to make rational
choices have been observed in California
(Stallings, 1995) and Romania,1 confirming

that even in high-risk contexts, individuals
heavily discount future risks and are reluctant to
invest today for a safer tomorrow (Kahneman
and Tversky, 1979; Loewenstein and Prelec,
1992; Kunreuther and Useem, 2010). Despite
evidence that DRM investments are costeffective, politically expedient and socially
sustainable (ECA, 2009; UNISDR, 2009;
World Bank, 2010b; Campos and Narváez,
2011), given short political time horizons,
governments are likely to overly discount future
risks. As the HFA Progress Review highlighted,
few governments have a dedicated budget line
for DRM, and many are unable to quantify their
investments.
The decision to invest in DRM is clearly not
technical or administrative – it is fundamentally
political.2 However, it is far less clear how
governments identify the political and economic
incentives to invest. During financial crises,
governments often act quickly to provide
public resources to save banking systems and
protect wealth. During the 1995 financial crisis
in Mexico, for example, the public resources
used to protect private assets amounted to
approximately 20 percent of the country’s

Box 5.1 Incentives for safer building: lessons from Japan
In Japan, traditional wooden houses are vulnerable to earthquakes. During the 1995 Great HanshinAwaji Earthquake which claimed more than 6,000 lives, 80 percent of the mortality occurred in
collapsed houses. While new buildings are earthquake resistant, about 25 percent of Japan’s total
housing stock was still vulnerable (Japan, 2008), representing a significant risk to household budgets
and public finances.
In 2003, a major retrofitting initiative was launched to reduce the vulnerability of the housing stock to
10 percent by 2013. Two thirds of the cost of evaluating houses and 23 percent of the cost of
retrofitting houses constructed before 1981 has been subsidized by the government. Those who retrofit
their houses are eligible for a 10 percent income tax deduction and low-interest loans from the Housing
Finance Corporation.
Despite these subsidies, only 31,000 homes and 15,000 other buildings had been retrofitted by 2009,
far less than the 50-60,000 homes which were being renovated annually before the programme began.
A 2005 poll showed that although two thirds of households believed their homes could be hit by a
strong earthquake within the next 10 years, only a tenth of those polled had evaluated vulnerability and
invested in retrofitting. So despite a well-targeted and generous set of policy measures and subsidies,
and a high awareness of disaster risk, persuading households to invest in DRR remains a challenge.

(Source: Okazaki, 2010)
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GDP. By comparison, between 1997 and 2009,
accumulated allocations to Mexico’s disaster
management fund added up to only 2.3 percent
of the GDP in 1995. In Mexico, annual DRM
investment has been decreasing since 1999, and
in 2007 it was equivalent to only 0.01 percent
of the government’s income and 0.04 percent of
total public investment (Moreno and Cardona,
2011). In Colombia, DRM investment has been
increasing, but it was still only 0.08 percent of
government income and 0.07 percent of public
spending in 2009.
Governments indicate that a lack of financial
resources constrains investment in DRM, but
how available public resources are invested tends
to reflect other political priorities. Figure 5.1
shows that government investment in DRM in
Colombia and Mexico is significantly less than
the amount of money the governments give out
in the form of tax exemptions. In Mexico, for
example, tax exemptions represented 6 percent of
GDP and 50 percent of potential tax income in
2007, while cumulative DRM investment over
eight years (1999–2007) amounted to less than
0.2 percent of GDP in 2007. These governments
do not lack the resources to invest in DRM –
they have not identified it as a priority.
In contrast, there is usually a strong political
imperative for disaster relief. Leaders have always
understood the power of symbolic and real
responses to disasters. Saving lives and assisting
disaster victims is a moral, humanitarian and
political paradigm that few would contest. As
such, disaster relief can be a powerful tool for
leaders, enhancing their political profile and

facilitating patronage. As Box 5.2 highlights,
electoral considerations certainly influence
disaster responses (Sen, 1981; Bueno de
Mesquita et al., 2004).
In contrast, the incentives for DRM, a public
good, are far less obvious. If governments
patronize the powerful private interests
often internalized in sectors such as urban
development, construction, agribusiness
and tourism, there may be a disincentive to
invest in DRM. As discussed in Chapter 3,
the privatization of water resources by the
agribusiness sector may increase agricultural
productivity and generate foreign exchange but
simultaneously transfer agricultural drought
risk to subsistence farmers. Seriously addressing
underlying risk drivers involves trade-offs
which may represent an important political
opportunity cost for governments.

5.1.1 Can disasters provide a
political and economic incentive
for DRM investment?
Major disasters can sometimes provide a
political imperative, given a real or perceived
social demand for improvements in DRM.
The evidence, however, is mixed. In some

Box 5.2 Political incentives
in disasters
In the United States of America, electorally
critical, hazard-prone states are twice as
likely to have disasters officially declared
than non-critical states, and for each disaster

Figure 5.1
Comparing the
annual cost of
tax exemptions
with accumulated
investments in
DRM over almost a
decade

declaration, a US president can expect a

Percent of 2007 GDP

one point increase in votes in a state-wide
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contest (Reeves, 2010). The reverse is also
true, however, and leaders can also be
punished for major disaster losses. Between
3%

1976 and 2007, 40 percent of countries
with democratically elected governments
replaced their leaders in any two-year period,

0

Colombia
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Mexico
Accumulated investment
in DRM as % of 2007 GDP

(Source: Moreno and Cardona, 2011)
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but in countries that experienced a major
earthquake (defined as having more than
200 casualties) this figure rose to 91 percent.

(Source: Smith and Quiroz Flores, 2010)
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countries the window of opportunity for DRM
opens wider than in others. Unfortunately,
the mechanisms through which large disasters
can provide a political incentive, and under
what conditions, have not been systematically
studied. Despite huge investments,3 post-disaster
recovery programmes are rarely assessed from
the perspective of DRM improvement. The
post-tsunami TRIAMS process represents one
effort to address that gap, marking an important
breakthrough by proposing a framework of core
indicators to monitor DRR progress and assess
impact across different countries, at different
scales, and for a number of key sectors.4
There are further examples of real change. In
Iran (Islamic Republic of ), the 7.2 magnitude
earthquake in Bueen Zahra in 1962, which
resulted in the death of 12,000 people (EMDAT, 2011b), enabled a national consensus
on building codes that had long been debated
(Aon Benfield, 2010). In Colombia, the 1983
Popayan earthquake and the 1985 eruption
of the Nevado del Ruiz volcano led to the
establishment of a comprehensive DRM system.
The 1999 Orissa super-cyclone and the 2001
Gujarat earthquake in India, the 2001 floods
in Mozambique and the 2004 tsunami in
Indonesia are other examples of large disasters
that highlighted DRM capacity gaps and led to
institutional and legislative changes. Following
the 2004 tsunami, Indonesia also enacted
comprehensive legislation and established a
National Disaster Management Agency (BNPB)
tasked with coordinating risk reduction (Llosa
and Zodrow, 2011; Scott and Tarazona, 2011).
In many of these cases, including in Colombia
and Mozambique, the emergence of individual
champions also played a decisive role (Llosa
and Zodrow, 2011; Williams, 2011).
For each success story, there are others
where the social demand was either weak
or ignored, the strengthening of DRM was
cosmetic, or the initial impetus was difficult to
sustain. Rarely does the recognized need for a
revision of land use planning after disasters lead
to a full reform of land use and tenure systems
(Barnes and Riverstone, 2009). In the HFA
Progress Review, less than half of the countries
reported that they had DRM provisions in their
recovery and reconstruction budgets.

Countries with stronger governance are
better placed to use the political window of
opportunity following a major disaster, building
on existing institutions, risk assessments,
expertise and professional networks (Ievers
and Bhatia, 2011). Weak governance linked
with low institutional, financial and human
capacities, and a lack of information on the
costs and benefits of risk reduction, mean
that governments are often unable to measure
the opportunity costs of investing in DRM
(Karayalcin and Thompson, 2010).
In general, countries that experience more
frequent major disasters are more likely to invest
in risk reduction due to lower opportunity costs
(Keefer et al., 2010). Predictable disasters, such
as recurring tropical cyclones, stimulate more
social demand for DRM, because a failure to
reduce foreseeable risks will expose government
negligence. In contrast, when confronted with
low-probability events, governments are more
able to discharge their responsibilities and blame
external forces such as God, nature and, more
recently, climate change.
In addition, disasters that affect marginal groups
with little voice in national politics are less
likely to catalyse investment than those that
affect strategic economic or political sectors
(Maskrey, 1996; Smith and Quiroz Flores,
2010). Extensive disasters, for example, rarely
create the concentrated citizen pressure necessary
to stimulate a national political and economic
imperative (Williams, 2011).
It has remained difficult to justify DRM
investments based on estimates of their avoided
impacts on medium- and long-term economic
growth. The conflicting evidence provided by
macro-economic studies (Kahn, 2005; Jaramillo,
2009; Noy, 2009; Cavallo et al., 2010; Keefer
et al., 2010) may be due to the different
econometric methods used and countries
analysed. In Colombia, for example, most large
disaster events did not produce lasting effects
on economic growth but did affect inflation,
per capita income, unemployment rates and
inequality in the short term (Moreno and
Cardona, 2011). Such effects, however, were
heavily conditioned by how each individual
disaster was managed. For example, the 1994
101

Tierradentro earthquake devastated a remote
indigenous region in southern Colombia. After
the disaster, unemployment increased and
stabilized at a higher rate, and inequality also
increased to rates that persist today. In contrast,
the major investments in reconstruction after a
1999 earthquake devastated Colombia’s central
and economically important coffee-growing
region actually led to reduced inequality.

5.2. Revealing risk and identifying
development trade-offs
If governments were to account for
recurrent disaster losses and for
their future liabilities, they may begin
to make more considered decisions
based on an assessment of the costs,
benefits and trade-offs internalized in
risk-sensitive public investment.

In nationally reported disasters in the
21 countries in Africa, Asia and Latin
America analysed in Chapter 2, there were
63,667 schools and 4,873 health facilities
damaged or destroyed since 1989. During
this period, 73,000 kilometres of roads were
also damaged, and 3,605 municipal water
systems, 4,400 sewer systems and 6,980 power
installations were reported damaged and
destroyed. Of these total losses, 46 percent
of the schools, 54 percent of the health
facilities, 80 percent of the roads and more
than 90 percent of the water, sewer and power
installations were damaged or destroyed in
frequently occurring extensive disasters rather
than in occasional and intensive catastrophes.5
These losses are massive, and they indicate how
public investments in social and economic
development are in practice often investments
in risk construction and contingent liability
(Cardona, 2009). This large loss of publicly
owned assets remains largely invisible and
unaccounted for (Gall et al., 2009), and
impacts are transferred to affected low-income
households and communities. This invisibility
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represents a major political barrier to investing
in DRM. Revealing these impacts will not
automatically lead to greater investment, but if
governments were to account for these recurrent
losses and for their future liabilities, they may
begin to make more considered decisions based
on assessments of the costs, benefits and tradeoffs internalized in public investment.
As explained in Chapter 1, a country’s stock of
risk comprises a combination of high-severity,
low-frequency intensive risks, and low-severity,
high-frequency extensive risks. Normally,
neither conventional catastrophe risk models
nor risk models based on historical disaster-loss
data are able to comprehensively estimate both
of these risk strata. Fortunately, national disaster
loss reporting (see Box 2.5 in Chapter 2) and the
growing availability of open-source probabilistic
models, such as CAPRA,6 have facilitated the
development of innovative hybrid models
that can estimate both extensive and intensive
risks. One such hybrid model (Box 5.3), which
combines historical disaster loss data and
probabilistic catastrophe risk modelling, has
been piloted in Colombia, Mexico and Nepal
(ERN-AL, 2011). By integrating assessments
of both extensive and intensive risks, the real
scale of recurrent loss and future risk begins to
emerge.
Estimates of disaster impacts are normally
made only after large events,8 meaning that
recurrent disaster loss is often unaccounted
for. The evidence produced by applying the
hybrid model in Colombia, Mexico and Nepal
indicates that the scale of recurrent losses may
be far higher than most governments realize
(Figure 5.3). Estimated average annual disaster
losses reach US$2.24 billion in Mexico,
US$490 million in Colombia and US$253
million in Nepal.
Analysis based on the hybrid loss exceedance
calculation for Colombia shows that the
government may have to address losses in
publicly owned assets as well as the uninsured
private assets of low-income groups, ranging
from US$100,000 (100 times per year) to
US$1 billion (at least once every 30 years). In
Mexico, and excluding impacts from drought
and in the agriculture sector, the government
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Box 5.3 The hybrid risk model
Loss exceedance curves are normally used to express the probable maximum losses (PML) that can
occur in a given period, or the probability of exceeding a given level of loss in a given period. For
example, an exceedance rate of 0.1 means there is a 10 percent probability of a given loss occurring in
a year, formally representing a return period of 10 years for that loss. An exceedence rate of 10 means
that it is probable that the loss is exceeded 10 times in a year. The curves can also be used to estimate
annual average loss, being the expected annual loss over the long term.
The hybrid risk model is built by constructing two loss exceedance curves: one derived empirically
from recorded disaster losses for all the hazards to which the country is exposed, and the other derived
analytically for major hazards, such as earthquakes and tropical cyclones.
The empirical loss exceedance curve is constructed by assigning monetary values to recorded disaster
losses for all weather-related and geological hazards in national disaster databases, applying parameters
widely used in disaster impact assessments.7 The resulting curve models probable maximum losses up
to a return period of approximately 40–50 years, accounting for most extensive risk.
The analytical loss exceedance curve is constructed by measuring the quantity and value of a proxy
of the exposed assets to hazards of different intensities in each sector (e.g., housing, energy, health,
transportation). These are assigned to vulnerability functions in order to estimate probable losses,
e.g. different earthquake vulnerability curves are used for buildings with different construction systems.
The analytical loss curve represents the fiscal or sovereign risk associated with major hazards, such as
earthquakes in Colombia and Nepal, and both earthquakes and tropical cyclones in Mexico.
When the two curves are integrated as presented in Figure 5.2 for the case of Colombia, the empirical
curve estimates higher probable maximum losses than the analytical curve for the strata of extensive
risks, with direct losses of up to US$30 million occurring once a year. This confirms that the analytical
loss curve does not accurately capture extensive risks. However, the analytical curve estimates
higher probable maximum losses for longer return periods, confirming that the empirical loss curve
underestimates intensive risks, particularly those with very long return periods. By combining both, the
hybrid loss exceedance curve enables governments to estimate the full spectrum of disaster risks they
face.
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Figure 5.3
Hybrid loss
exceedence curves
for Colombia,
Mexico and Nepal
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is likely to incur weather-related disaster losses
of over US$1 million at least 50 times a year,
of more than US$15 million at least 10 times
a year, more than US$300 million at least once
a year, and more than US$1 billion at least
once every 6 years. In Nepal, the government
is implicitly liable for losses amounting to
US$1 million almost 10 times each year, and
of US$100 million almost every second year.
This is the real scale of disaster loss in these
countries. It gives an idea of the magnitude
of the public funds required if a government
were to compensate for and replace public
assets, and support the recovery of low-income
households and communities. Also, it is not just
recurrent losses that governments are ill prepared
to deal with. With some notable exceptions,
governments are rarely adequately prepared,
by either contingent financing or insurance, to
cover the probable maximum losses from a lowprobability intensive event. Taken by surprise
Figure 5.4
Economic losses by
presidential period,
Mexico

by liabilities that they have never assessed,
governments are then forced to rely on slow
and often unreliable international assistance for
recovery and reconstruction.
To put these losses into a political perspective,
Figure 5.4 shows the value of nationally
recorded losses for five successive presidential
periods in Mexico from 1982 to 2009. All
Mexican governments since 1982 have had to
absorb disaster losses of over US$10 billion
during their period in power, rising to almost
US$20 billion in the new millennium. This
is the scale of loss any incoming government
is likely to have to deal with unless serious
investments are made in DRM.
From an economic perspective, the losses are
significant in all three countries studied. In
Colombia, for example, as Figure 5.5 shows, the
estimated annual loss from disasters represents
approximately 1 percent of GDP. Although this
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2006–2009

Figure 5.5
Costs of disasters
and macroeconomic
events as a
percentage of annual
GDP in Colombia
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is less than the cost of cyclical unemployment,
disaster losses are higher than the cost of
5 percent inflation, and are comparable to the
cost of armed conflict, which was estimated at
1.1 percent of GDP for the period of 1991 to
1996. Furthermore, the maximum probable
disaster loss with return periods of 500 and
1,000 years, represent costs of 2.3 percent and
2.9 percent of GDP, respectively, equivalent to
the losses caused by the financial crises of the
1980s and 1990s (Moreno and Cardona, 2011).
These figures indicate that if decision-making
were based on a realistic assessment of the social
and economic costs and benefits, DRM should
have a similar public policy importance as
controlling inflation or resolving armed conflict.
In other words, a larger share of the national
budget should be allocated to reducing disaster
risks. Making these costs visible is also a key
step towards identifying the trade-offs in DRM
investment.
These figures on disaster loss do not include the
cost of indirect disaster impacts documented
in the 2009 Global Assessment Report (de la
Fuente and Dercon, 2008; UNISDR, 2009),
for example increasing poverty and declines in
human development. Moreover, disasters reduce
the savings level in society and thus the amount
of capital and product per person. As a result,
recurrent disasters, even though they may be
small-scale, affect per capita income rates in the
long term (IDEA, 2005; Cavallo et al., 2010;
Moreno and Cardona, 2011).

5.3 Tailoring DRM strategies
Governments will need a range of
different DRM strategies to address
the different risk strata. It may be
more cost-effective to reduce
the more extensive risks using a
mix of prospective and corrective
risk management strategies. For
some of the more intensive risks,
corrective disaster risk management
will not be cost-effective, although
compensatory risk management
could address them through
insurance, reinsurance, transfer
to capital markets, and contingent
financing.

5.3.1 Identifying risk strata
Governments typically have three strategic
DRM instruments at their disposal: prospective,
corrective and compensatory.9 The portfolio
of resources and their financial costs are very
different for each. By assessing the full spectrum
of risks they face, governments will be able to
identify the most appropriate and cost-effective
DRM strategies for each risk strata. Applying
probabilistic risk modelling and cost–benefit
analysis to develop a composite profile for each
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country can assist in defining a pragmatic mix
of instruments depending on the economic and
development status of a country.
From a risk-financing perspective, there are
three possible strategies that a government can
adopt to manage disaster risk: retaining the risk,
insuring the risk and transferring the risk to
capital markets.10 The decision how much risk
to retain and how much to transfer is ultimately
a government policy decision, based on
considerations such as the value of the annual
average and probable maximum loss, the fiscal
space or capacity to invest in risk reduction,
social and political acceptance of risk, and access
to risk financing.
In general, it is more cost effective for
governments to retain rather than insure
extensive risks below the level of retention
(Figure 5.6). From an insurance perspective,
this stratum would normally be considered as a
deductible, which governments would have to
cover from their own resources.11
It is more cost effective for a government to
transfer intensive risks, between the deductible
amount and the risk transfer limit, through
insurance, reinsurance and through contingent
credit and similar instruments, rather than to
retain them. Beyond the risk transfer limit, risks
cannot be insured, and can only be transferred

Figure 5.6
Cost of different risk
financing strategies
for dealing with
different strata of
disaster risk

to capital markets through instruments such as
Cat Bonds, or are residual. Beyond this point,
countries are likely to face the range of very
low-probability emerging risks as described in
Chapter 2.
In Colombia, for example, national insurance
regulators have established that all insurers
should have reserves, including reinsurance, to
cover the probable maximum loss associated
with a return period of 1500 years. This would
be the risk transfer limit if the insurer decides
to establish an excess loss threshold at that level,
above which losses are not insured: a probable
maximum loss of US$7.6 billion in the case of
Colombia (Figure 5.7). If the deductible was
established at 1 percent, the government would
have to retain probable maximum losses of up to
US$1.5 billion and cover annual average losses
of approximately US$200 million with its own
resources, below the level of retention.
Similar findings are seen in cost–benefit analyses
of different climate adaptation options (ECA,
2009). Studies in 15 diverse countries including
China, India, Mali, the United Kingdom, the
United States of America and seven Caribbean
countries showed that countries with a balanced
portfolio of prospective, corrective and
compensatory risk management measures were
best positioned to proactively manage the total
spectrum of climate risk.
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5.3.2 Compensatory DRM
Many low- and middle-income countries are
vulnerable to post-disaster resource deficits. In
such circumstances governments have to divert
funds from already tight budgets, re-allocate
development loans to relief, and/or take on new
loans from other states and the international
community. Unless special conditions are
granted, these sources of post-disaster finance
are often slow and too expensive. When
governments are unable to mobilize timely
resources for recovery and reconstruction, the
direct costs and impacts of the disaster can
cascade into a range of other negative social and
economic outcomes (Suarez and LinneroothBayer, 2011). For example, Honduras
experienced a severe delay in economic growth
due to difficulties repairing public infrastructure
and assisting private sector recovery after the
devastation of Hurricane Mitch in 1998. Five
years after Mitch, its GDP was still 6 percent
below pre-disaster projections (Mechler, 2004).
Following intensive disasters, a lack of financial
liquidity often leads to serious delays in recovery.
In Haiti, of the almost US$6 billion pledged
for the first two years after the January 2010
earthquake, only about US$0.5 billion or less
than 10 percent had been transferred as of
August 2010 (Ferris, 2010). This financing gap
occurs after most major disasters and severely
affects not only recovery itself, but also future
investments in DRM.

Figure 5.8 shows the relative costs of relief,
recovery and reconstruction, the three phases
of post-disaster funding in the case of intensive
disasters. Whereas the humanitarian community
and the media tend to focus on relief, most postdisaster funding requirements are normally for
reconstruction. In the case of extensive disasters,
the amplitude of the curves may be inverted.
Although governments may spend on relief
(and to a lesser extent on recovery), the large
initial costs of relief, and even of subsequent
reconstruction, are usually absorbed by lowincome households and communities.
The cost of financial instruments that could
address the needs of each of the funding phases
varies considerably (Ghesquiere and Mahul,
Figure 5.8
Post-disaster
funding process for
intensive disaster
events

Resource requirements

Relief

Recovery
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Time

(Source: Adapted from Ghesquiere and Mahul, 2010)
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2010). A government’s own contingency funds
and grant financing from donors will always be
the cheapest source of funding, but they have
limitations in terms of quantity, predictability,
speed of disbursement, and hidden costs, for
example when funds are diverted from previously
allocated development budgets and grants
(Mahul and Skees, 2006; Ghesquiere and Mahul,
2010). As highlighted by Box 5.4, contingency
funds rarely provide more than a fraction of the
funds required, and they may be exhausted by
the cost of extensive disasters. The implication
is that countries have to divert development
resources to cover recovery and reconstruction
costs, or transfer losses and impacts to affected
households and communities. In both cases, the
development deficit increases.
Insurance and risk-sharing approaches can
enable governments to complement other risk
management strategies. They do this by ensuring
or accelerating financing for relief, recovery and
reconstruction, while at the same time guiding
investment decisions that also contribute to
reduce risks (Suarez and Linnerooth-Bayer,
2011).
Two factors contribute to the cost of risk
transfer: the entry level of risk transfer where
the deductible amount is fixed, and the value

Box 5.4 Mexico’s disaster
contingency fund
In 2010, Mexico’s disaster contingency fund
(FONDEN) ran out of money. With an annual
budget of 7 billion pesos, FONDEN had already
spent 12 billion pesos by September and it
estimated that it needed 25 billion by the end
of the year due to non-assessed losses.12
FONDEN should have been in a better position
given that Mexico issued a catastrophe bond
for earthquakes and hurricanes, but extensive
disasters, such as recurring floods and
mudslides, led to FONDEN’s multi-billion pesos
bill (rather than high-intensity hurricanes which
could trigger the bond’s payouts). To make up
the shortfall other government revenues had to
be diverted.
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of risk to be transferred between the deductible
amount and the risk transfer limit. The cost
of risk transfer can be significantly reduced if
governments decide to retain and reduce part
of their risk. For example, the cost of risk
transfer with a deductible of 1 percent could
be only a tenth of the cost of the transfer were
no deductible established (ERN-AL, 2011).13
In the example of Colombia, using the hybrid
curve, the cost of insuring the catastrophic
risk between a level of retention of
US$1.5 billion and a limit of risk transfer
of US$7.6 billion would be calculated at
approximately US$30–40 million per year.
New and innovative market-based instruments
that promote DRM (Cardona, 2009; Hess
and Hazell, 2009) are now being developed
and piloted throughout the world. In Peru for
example, new contingent insurance policies are
being developed that ensure payouts a month
ahead of forecasted floods resulting from an El
Niño event (Box 5.5). These instruments have
been developed for individual micro-insurance
schemes, but this is one of the first attempts
to apply them to a government client. In
Manizales, Colombia, an innovative collective
insurance policy protects both public and
private assets by cross-subsidising coverage for
low-income groups from voluntary payments.
Using the kind of sophisticated catastrophic risk
models presented above enabled the municipal
government to design a collective risk transfer
instrument and promote an insurance culture in
the city (Marulanda et al., 2010).
By ‘pricing’ not only risk, but also the benefits
of risk reduction, insurance instruments provide
incentives for DRM. With such contingent
insurance policies, a government could, for
example, calculate the expected costs of risk
reduction for a specific hazard, estimate
unavoidable losses and then decide on the
premium it can pay.
Other market-based instruments provide builtin incentives and an appropriate pricing of
premiums according to previous risk reducing
investments (Box 5.6). Whereas these are mostly
designed for individual and business customers,
the incentive and pricing principles can also be
adopted for macro-level schemes.
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Box 5.5 Contingent insurance in Peru to reduce losses
associated with El Niño forecasts
In Peru’s northern coastal region of Piura, seasons with extreme rainfall are often associated with
El Niño-Southern Oscillation (ENSO) events, characterized by a warming of the tropical Pacific Ocean
that can be observed and measured with a lead time of months.
Local, regional and national governments, and private stakeholders are cooperating to develop a
financial instrument that triggers a payment when an ENSO event is predicted. This means that
payments can be received before an event occurs so that the insured entity, usually local or sub-national
governments, can mitigate losses that would likely occur in the absence of the insurance policy.
This type of insurance is potentially useful for three reasons: the payout takes place before the event,
enabling protective and proactive measures to mitigate loss; the premium is not directly tied to the
value of the asset protected; and the payout is dependent on the premium rather than estimated losses.
The idea is that the insurance is taken out according to estimates of what needs to be invested to
protect a certain asset, rather than replace (or repair) it, although accurately pricing the premium would
depend on estimates of risks and of the costs of protection.
The most significant progress is a request in the Piura Regional Government budget to purchase the
El Niño insurance in January 2011 to protect against the possibility of catastrophic flooding that could
begin in early 2012 with a severe ENSO event. This project has led to new thinking and opportunities
regarding the potential for ‘forecast index insurance’, in particular regarding ENSO events, which can
affect seasonal patterns of rainfall, temperature and cause tropical cyclones in parts of Africa, Asia/
Pacific and the Americas.

(Source: Skees, 2010)

The prohibitive cost of some insurance and risk
financing instruments means that a conservative
fiscal policy and the use of contingency funds
and contingent lines of credit from development
banks may be the most efficient way to deal
with intensive risks (Ghesquiere and Mahul,
2010). Insuring a large part of the potential loss
is equivalent to multiplying the loss, considering
that insurance always costs more than potential
loss. The fact that in 2011, only 5 out of 82
countries reporting to HFA on disaster financing
mechanisms have issued catastrophe bonds
(whereas 41 rely on national contingency funds)
is reflective of this.
Unlike insurance and catastrophe bonds,
contingent credit ensures access to loans in times
of crisis, a safe option for governments with
limited post-disaster financing choices. This
was the case in Mongolia where, by accessing
contingent credit, the government secured
liquidity in the aftermath of severe winter
storms to provide relief and as a re-insurer to its
livestock insurance programme (Box 5.7).

Importantly, contingent credit can be linked
to DRM as shown by the World Bank’s CAT
Deferred Drawdown Option, which requires
eligible countries to have a DRM programme
in place. The loan may be ‘drawn down’ after
a disaster, unless the government has received
prior notification that their DRM programme
is not being implemented in accordance with
the agreement. The fact that the lines of credit
are contingent on the development of DRM
strategies means that Ministries of Finance
get directly involved in a dialogue on risk
reduction.
Different country contexts create different
distributions of risk strata, and correspondingly,
different ‘optimal’ portfolios of prospective,
corrective and compensatory risk management.
For example, in countries with high levels of
drought risk and large agricultural economies,
such as China, India or Mali, prospective and
corrective risk management measures such as
irrigation control, improved soil management
and improved fertilizer use are less expensive
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Box 5.6 Incentives for disaster risk reduction through new risk
financing instruments
Examples of new approaches and instruments in the insurance sector reflect a growing concern for
creating incentives to reduce disaster risk. A pilot insurance project in Ethiopia supported by the World
Food Programme was designed to pay claims to the government based on a drought index, in the time
window between observed lack of rain and actual materialization of losses. This allows stakeholders
to address threats to food security in ways that prevent the depletion of farmers’ productive assets.
This reduces future demand for humanitarian aid by enabling households to produce more food during
subsequent seasons.
Governments that join regional risk pools can negotiate lower-cost insurance contracts, as they require
the implementation of risk reduction measures for pool eligibility. The African Risk Capacity (ARC), for
example, aims to provide African governments with financial weather risk management tools and funds
to manage extreme events, while creating incentives for disaster risk reduction, planning and response.
It intends to do this through a regional contingency funding mechanism for planned responses to
weather emergencies and the establishment of an Africa-owned risk pooling entity.
With small economies and high debt levels, Caribbean states are highly dependent on unpredictable
donor support to finance post-disaster needs. The Caribbean Catastrophe Risk Insurance Facility
(CCRIF), set up in 2007, is a parametric risk transfer scheme owned by 16 countries, which provides
short-term liquidity in the event of hurricanes and earthquakes. After the magnitude 7.4 earthquake
that shook the eastern Caribbean in late 2007, the Saint Lucian and Dominican governments received
CCRIF’s first payouts; a total of US$0.9 billion to finance urgent post-earthquake recovery efforts. In
early 2010 when Haiti was struck by a massive earthquake, the government received the full policy
amount of only US$8 million, highlighting both the advantages as well as the inherent limitations of the
instrument when governments are severely underinsured.
Catastrophe bonds, such as the recent issue in Mexico, have not yet been linked directly to disaster
risk reduction. Indirectly, however, the Mexican bond will provide immediate and reliable post-disaster
payments to the government, though as highlighted in Box 5.4, it has clear limitations. Though it is a
novel idea, a more direct link might be possible if instruments are designed to fund the incremental
costs of adding risk reduction measures to reconstruction efforts.

(Source: Suarez and Linnerooth-Bayer, 2011)

than risk transfer. In the case of small island
states threatened by rising sea levels, such as
Samoa, relatively low-cost measures such as
planting mangroves and using mobile flood
barriers are more cost-effective than building
sea walls, but risk transfer is the most efficient
solution (ECA, 2009).

5.3.3 Reducing the retained risks
As highlighted in the case of Colombia,
even if it had insured its catastrophic risk
the government would have to invest
approximately US$200 million per year if it
were to compensate for the losses for which
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it is responsible.14 In general, therefore it is
much more cost-effective for governments to
invest in reducing the more extensive risk strata
(i.e., below the deductible amount) using a
mix of prospective and corrective disaster risk
management strategies.
To assess the costs, benefits and trade-offs
internalized in these different strategies, their
cost-effectiveness needs to be compared.
Thus for example, using land use planning to
reduce hazard exposure or designing according
to building codes (prospective) could be
compared with the reinforcement of unsafe
buildings, relocation of exposed settlements
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Box 5.7 Financing Mongolian index-based livestock insurance
through distributing risk layers
In 2006, an index-based livestock insurance (IBLI) programme was introduced on a pilot basis in three
Mongolian provinces. The insurance system was made affordable to herders and viable to insurers by a
layered system of responsibility and payment. Herders retain small losses that do not affect the viability
of their business. The next layer of losses is transferred to the private insurance industry through riskbased premium payments on the part of herders. A third layer of risk is absorbed by taxpayers, and the
financing of the government’s potential losses during the pilot phase relies on a combination of reserves
and, as a fourth layer, a contingent credit is provided by the World Bank and international reinsurance.

(Source: Suarez and Linnerooth-Bayer, 2011, citing Mahul and Skees, 2006)

to less hazardous locations, or construction of
mitigation works (corrective).

Figure 5.9
Comparison of
the cost–benefit
ratios of improved
land use planning,
relocating exposed
settlements, and
retrofitting and
mitigation measures
in Colombia
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In Colombia, as in the other pilot countries,
land use planning and improved building
standards generate the largest ratio of benefits
to costs (approximately 4 to 1). Although
corrective risk management produces a positive
benefit to cost ratio, it is clear that it is far more
cost-effective to anticipate and avoid the buildup of risk than to correct it (Figure 5.9).
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Corrective risk management, however, is far
more cost-effective when it is concentrated on
the most vulnerable part of a portfolio of risk
prone assets. In Mexico, for example, the ratio of
benefits to costs when investing in strengthening
risk-prone public buildings is far more attractive
when it is focused on the most vulnerable
20 percent of the portfolio (Figure 5.10).
This carries a powerful message and opportunity
for governments. Corrective risk management
investments can be very cost-effective if they
concentrate on retrofitting the most vulnerable
and critical facilities rather than being spread
widely over many risk-prone assets.

Figure 5.10
Cost–benefit ratio
of reinforcing the
portfolio of public
buildings in Mexico
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(Source: ERN-AL, 2011)

These measures can be even more attractive
when the political and economic benefits of
avoiding loss of life and injury, decreasing
poverty and increasing human development,
are taken into account. Saving human lives, for
example, may be a more powerful incentive for
DRM than pure cost-effectiveness. In Colombia,
better prospective and corrective investments in

risk management would both lead to significant
reductions in mortality (Figure 5.11).
Although illustrative, these calculations of costs
and benefits are likely to be too conservative.
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Figure 5.11
The percentage
reduction of mortality
in Colombia due
to different risk
reduction strategies
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financial dynamics. Structural reinforcement
alone may be costly, and programmes that
include both infrastructure and equipment
upgrading, and involve the local community,
can be more attractive.
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They do not take into account the cost of
downstream outcomes, such as increased
poverty, reduced human development, increased
unemployment and inequality.
Schools are a politically attractive target for
investment in risk reduction. However, if direct
economic costs were the only consideration,
only four countries in Latin America would
opt to retrofit schools for earthquake safety
(Box 5.8). Whereas decisions to invest in
retrofitting schools should be relatively easy
to defend, they are nevertheless made against
a backdrop of complex political, social and

When the costs of retrofitting different building
types are taken into account, the three countries
where retrofitting would be most cost-effective
are Costa Rica, El Salvador and Peru. In
Bolivia, Honduras and Nicaragua, the estimated
retrofitting costs are greater than the costs of
replacing the schools. In Argentina, Colombia,
Mexico and Venezuela, the expected reduction
of average annual loss would not justify the
investment.
These calculations of cost-effectiveness did not
take into account injury and loss of life, nor
did they value education and its loss. When
children’s lives are at stake, there may be a strong
imperative to retrofit, even when the expected
savings in lost educational infrastructure do not
match the costs. In addition, given the effects of
education on well-being and economic growth,
demands for child safety, and the protection of
public investments in education, the reduction
of seismic vulnerability of educational facilities
becomes a matter of priority.

Box 5.8 The costs and benefits of school retrofitting in Latin
America
Damage and destruction of schools by earthquakes, floods and tropical cyclones leads to an
unacceptable loss of children’s and teachers’ lives, wasting valuable public investment in social
infrastructure and interrupting the education of those who need it most.15 In the 2010 earthquake in
Haiti, it was estimated that 97 percent of the schools in Port-au-Prince collapsed (Fierro and Perry,
2010). In the earthquake in south Sumatra in 2009 more than 90,000 students were left without a
school. As highlighted at the beginning of this chapter, although the destruction of schools in major
earthquakes tends to attract media coverage, almost as many schools are damaged and destroyed in
extensive disasters.
School safety has been established as a disaster risk reduction priority,16 but it is simply not costeffective to retrofit all vulnerable schools. For example, in Bogota, Colombia, an assessment identified
710 schools built before 1960, of which 434 had a high vulnerability to earthquakes. Limited budgets
meant that not all schools could be retrofitted and priority was given to the 201 schools that showed a
positive cost–benefit ratio (Coca, 2007).
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A recent study (ERN-AL, 2010) of earthquake vulnerability of schools in Latin America calculated the
probable average annual loss for each country, taking into account earthquake hazard, the number of
exposed schools, and their structural vulnerability both with and without retrofitting (Figure 5.12). In
Bolivia, Honduras and Nicaragua, the retrofitting costs are greater than the value of exposed schools.
In countries like Argentina, Colombia, Mexico and Venezuela, the expected reduction in average
annual loss is not significant. Costa Rica, El Salvador and Peru are the countries with higher expected
reductions in average annual loss and relatively low costs of retrofitting.
Retrofitting costs/exposed value

Reduction of the AAL

160%

20.0%
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140%
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Figure 5.12
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Notes
1
2

3
4

5
6

Romania national progress report on the
implementation of the Hyogo Framework for Action
Interim Report, November 2010.
The importance of ‘political will’ for DRR both at
national and local level is repeatedly cited as a crucial
element for national strategies as well as a local
enabling environment. This is described in various
ways, often as local government commitment to
effective DRR (Pelling, 2007; ProVention, 2009).
Some resources recognize that political will for DRR
has to be created and actively maintained, often via a
range of incentive mechanisms (Christopolos, 2008;
Trohanis et al., 2009).
From 1980 to 2003, the World Bank alone financed
US$12.5 billion in post-disaster recovery projects.
The Tsunami Recovery Impact Assessment and
Monitoring System (TRIAMS) is a common system
to monitor recovery progress and long-term impacts in
Indonesia, Maldives, Sri Lanka and Thailand.
All figures are taken from UNISDR’s Global
Assessment Report Data Universe, available at www.
preventionweb.net/gar.
Comprehensive Approach for Probabilistic Risk
Assessment. For more information on CAPRA please
see www.ecapra.org.

7

The parameters used are derived from methodology
developed by the Economic Commission for Latin
America and the Caribbean (ECLAC) for evaluating
disaster impacts (ECLAC, 2002). This methodology is
widely used following major disasters throughout the
world by the World Bank, regional development banks
and the United Nations. This, however, does not take
account of indirect impacts and costs, for example, in
terms of increasing poverty or deteriorating education
and health.
8 For example in the post disaster loss and impact
assessments produced after the Haiti earthquake in
January 2010, the Chile earthquake in February 2010,
and the El Salvador tropical storm in November 2009,
using methodology developed by ECLAC (2002).
9 See Preface and Chapter 1 for definitions of these
strategies.
10 Insurance is a form of risk transfer, but insurance
and reinsurance companies, as well as countries,
increasingly transfer their risk to capital and derivatives
markets to cover major losses through alternative risk
transfer (ART) instruments such as Catastrophe Bonds.
11 In insurance terminology, the deductible is the part of
the claim that is not covered by the insurance company
and that will have to be borne by the insured party.
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The value of the deductible depends on several factors;
nonetheless, each small event (extensive risk) usually
incurs losses lower than the deductible, and therefore,
is not covered by the insurance but instead needs to be
covered by the government.
12 See www.artemis.bm/blog/2010/09/16/fondenmexicos-disaster-fund-exceeds-its-annual-budget/ and
Ruben Hofliger, Ministry of the Interior of Mexico,
UN General Assembly Informal Debate on Disaster
Risk Reduction, 9 February 2011, New York, USA.
13 The costs of transferring risks of a specific layer
can be calculated from the expected annual loss,
incorporating the expected loss and the probability
of occurrence by event (the technical estimation of
basic risk premium). This means that the higher the
deductible amount (i.e., the more the cost of the risk
is retained by the premium holder), the lower the
premium or the cost of insurance (see ERN-AL, 2011,
Chapter 7, Tables 7.1 and 7.2). This level of retention
is established depending on the solvency and financial
convenience of the party or government. In addition,
investing in DRR (e.g. reducing the level of exposure
and vulnerability through retrofitting) has direct
implications for the calculation of the premium. If the
amount and frequency of expected losses is reduced,
this will lower the premium for catastrophe insurance
cover or other risk transfer solutions.
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14 In fact the losses due to extensive disasters affecting
more than 700 municipalities in Colombia during
the 2010–2011 rainy season have been estimated in
US$5.4 billion (Cardona, 2011) far exceeding available
contingency funds and lines of credit. As a result the
government has had to consider selling 10 percent of
the capital of national energy company ECOPETROL
to cover the gap (for more information see www.
unperiodico.unal.edu.co/dper/article/anticiparse-alpeligro-no-es-una-opcion-es-una-obligacion).
15 An empirical analysis on a panel of 19 OECD
countries observed from 1971 to 1998 has found a
robust positive correlation between expenditures on
health and education and GDP growth (Beraldo et al.,
2009). Evidence also suggests that public expenditures
influence GDP growth more than private expenditures.
In particular, estimates show that a 1 percent
increase in total educational expenditure growth rate
would increase the per-capita GDP growth rate by
0.03 percent, with most of this effect coming from
public expenditure (Ibid.)
16 Global UN campaigns on safe schools are evidence of
this, such as the 2006–2007 ‘Disaster Risk Reduction
begins at School’ campaign, or the more recent ‘A
million schools and hospitals safe from disaster’
initiative within UNISDR’s ‘Making Cities Resilient’
campaign.
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Chapter 6
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for disaster risk reduction
A public road destroyed by a landslide.
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Chapter 6 Opportunities and incentives for disaster risk
reduction
Runaway increases in exposure and risk are pushing up the costs of disasters,
while at the same time, countries and communities are struggling to reduce
their vulnerabilities. The link between this rapid increase in costs and certain
development policies – such as liberalization of trade and financial markets,
privatization of public utilities and services, and deregulation – has not been
explored sufficiently.
Aside from reducing disaster mortality, existing risk governance capacities
and arrangements generally fail to achieve their aims. A new paradigm for risk
governance is required, one that must address the disaster risk internalized in,
and sometimes generated by, development processes.
Whereas disaster risk management (DRM) has conventionally been delivered
through stand-alone projects and programmes, a number of governments are
now adapting development mechanisms and instruments designed to reduce
risks and strengthen resilience. These include public investment planning,
ecosystem-based approaches and social protection.1 Although many of these
innovations are still incipient, they promise to address underlying risk drivers
and generate important co-benefits for the people and organizations involved.
These innovations often build on existing institutional capacities and thus offer
powerful incentives for governments to adopt them.
There are likely to be greater incentives for DRM when such instruments
simultaneously address the needs of a number of stakeholders and competing
priorities. For example, improved water management not only addresses
drought risk but may also increase generation of hydroelectricity, waterstorage capacity for agricultural use, and the availability of domestic drinking
water. In general, these incentives are stronger when DRM contributes visibly
to improved economic and social well-being and choice for each citizen.
Governments often go unrecognized for reduced disaster losses, or when good
risk reduction prevents extreme weather events causing a disaster. To overcome
the perception that DRM budgets compete with other priorities for scarce
resources, disaster risk reduction must be seen as an integral part of local
development.
These innovative instruments can help define a new approach to risk
governance, especially if they are supported by political commitment, policy
coherence among different levels of government, competent and accountable
local governments, and partnerships with civil society and low-income
households and communities. At the same time, effective risk governance must
become an essential component of development in general.
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6.1 Integrating disaster risk
reduction into public investment
decisions

and floods while improving the quality of water
and sanitation. Building earthquake-resistant
schools can improve education while saving
children’s lives.

Global public investments dwarf
international aid. If national public
investment systems truly account
for disaster risk, they can reduce
potential losses at a scale impossible
to achieve through stand-alone DRM.

Public investment projects are normally shaped
through a number of parallel and interconnected
planning processes that include land use
planning and management, development
planning, sector investment planning and
investment projects. Ideally, these would occur
in a sequential order with one building on the
other (Figure 6.1), but in reality this is rarely the
case (see also Section 6.5).

In 2008 alone, Peru’s National Public
Investment System approved investment of
approximately US$10 billion, about half of
which was to be executed by local governments.
In comparison, official development assistance
received by Peru in 2008 was US$266 million.
As such, the decision to evaluate the disaster
risks internalized in public investment, and to
ensure that cost-effective measures to reduce
risks are included in all projects, has huge
implications for whether the stock of risk goes
up or down.
Public investment that is based on sound needs
and risk analysis promotes growth. At the same
time, investments in transport, communications
and education have a particularly large effect
on economic growth and poverty reduction
(Barro, 1991; Easterly and Rebelo, 1993;
Aschauer, 2000; Milbourne et al., 2003;
Anderson et al., 2006). If public investment
becomes a vehicle for DRM, not only is the
quality and sustainability of public spending
enhanced, but disaster-related losses and costs
are also reduced and social and economic
development stimulated. This can be a powerful
incentive for governments. Upgrading and
expanding inefficient, ageing water and drainage
infrastructure, if planned from a risk reduction
perspective, can reduce vulnerability to droughts

Land management
and land use plans

Development
planning

(Source: adapted from Campos and Narváez, 2011)

In the 2009–2011 HFA Progress Review,
approximately half of the reporting countries
and territories stated that they use cost–
benefit analyses to incorporate disaster risk
reduction measures into the planning of public
investment, and almost two-thirds assessed
the impact of disaster risk on productive
infrastructure, including dams, irrigation and
transport systems. Although progress has been
reported from different regions, the main
impetus for formally incorporating DRM into
this sequence has come from Latin America,
where the modernization of public investment
systems has been promoted by the Economic
Commission for Latin America and the
Caribbean.2
Peru was the first country to include disaster risk
into its evaluation criteria for public investment
projects, followed by Costa Rica and Guatemala
(Box 6.1). In Peru, it is now a legal requirement
that all public investment projects be evaluated
for disaster risks. If the risks are not addressed,
the project is not financed.
The systems developed so far, however, are only
a beginning. At least three challenges must be
overcome if the tremendous potential is to be
realized.

Investment
planning

Investment
projects

Figure 6.1
Sequential planning
from broader land
use systems to
specific project
investment
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Box 6.1 Integrating disaster risk reduction into public
investment in Latin America
The use of public investment systems to reduce disaster risk reflects a new approach to planning in
Latin America. In the 1990s, many countries weakened or dismantled their planning and regulation
mechanisms as part of a broader wave of reforms that promoted economic deregulation and trade
liberalization. Whereas these reforms may have stimulated economic growth (and hence also increased
hazard exposure), weaker planning and regulation almost certainly increased vulnerability. Since the
early 2000s, public investment systems anchored in finance ministries have been developed by a
new generation of planners aiming for efficiency, sustainability and equity in the investment of public
resources.
In Peru, the National System for Public Investment was created in 2000, and by 2008 had approved
72,000 projects. Disaster risk was formally incorporated into the system between 2004 and 2007.
This was achieved by developing risk concepts and assessment methods, convening a large number
of actors from different levels of government and across departments, training more than 900
professionals, implementing new standards and instruments, and developing a long-term vision of
investment. These have all proved to be critical success factors.
Costa Rica has built on the lessons learned in Peru, incorporating disaster risk into its new public
investment system from its inception in 2007. A comparative analysis of other public investment
systems helped generate political and bureaucratic support and enabled the country to fine-tune
and improve upon the Peruvian model. Unlike Peru, where planning institutions were dismantled in
the 1990s, Costa Rica benefited from a 30-year-old tradition that allowed investment decisions to be
aligned with strategic development plans.
Learning from one another’s experiences has helped countries save time and avoid mistakes as they
embark on similar processes. Added to this, strategic alliances with training and academic institutions
and international support have enabled legislation, supporting regulation and planning systems to be
developed in a sequential process in which one step builds on what was achieved previously.

(Source: Campos and Narváez, 2011)

First, although disaster risks are evaluated
in the design of public investment projects,
there is no analogous process earlier in the
planning sequence. As a consequence, higherlevel planning decisions, or a lack thereof, may
actually create risks that are not evaluated and
addressed until the project stage.
Second, the evaluation of risks in public
investments, and of the costs and benefits of
reducing risks, require detailed comprehensive
probabilistic risk assessments. As the HFA
Progress Review highlighted, these assessments
are not available in many countries, implying
that there may be no objective basis for
evaluation.
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Third, new mechanisms for planning and
budgeting at the local level, as well as stronger
partnerships with civil society and local
governments, are essential if public investment
is to be effective, sustainable and relevant to
local needs. Examples, such as participatory
budgeting in Porto Alegre, Brazil (Menegat,
2002; UNISDR, 2009), Local Coordinating
Councils in Peru (Venton, 2011), and the
coordination of development, environmental
management and disaster risk reduction in
Manizales, Colombia (Velasquez, 2010),
demonstrate that many countries are adopting
innovative approaches to public investment.
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6.2 Social protection:
strengthening resilience to
disasters
Existing social protection mechanisms
can be adapted to protect vulnerable
people before, during and after crises.
Conditional transfers, temporary
employment programmes and microinsurance schemes are examples
of such mechanisms, which can
increase household resilience
and buffer against the impacts
of disasters. Reaching out to the
vulnerable non-poor helps avoid the
creation of more poverty, and has
multiple benefits in terms of asset
building and protection of human
capital.

Social protection, including support payments
and insurance against risk, does not reduce
disaster risk in itself. Nor is it an alternative
to development investments in public
infrastructure and services, but there are two
compelling reasons why social protection can be
part of strategic DRM.
First, social protection instruments can enhance
individuals’ and households’ disaster resilience,
reduce poverty and stimulate human capital
development (de Janvry et al., 2010; Siegel
and de la Fuente, 2010). Successful social
protection thus provides buffers that smooth
consumption not only during and after, but also
before disasters, and it protects household and
community assets. This helps to avoid disaster
losses cascading into other household impacts
and outcomes, such as taking children out of
school and sending them to work, or selling off
productive assets (de Janvry et al., 2006; ERD,
2010; Guarcello et al., 2010) – coping strategies
that have long-term negative consequences
(López-Calva and Ortiz-Juárez 2009; Fernandez
et al., 2011).

Second, many of these instruments are already
being delivered on a large scale. They can be
used to reach very large numbers of disasterprone households and communities through
relatively minor adaptations of targeting criteria
and timeframes, and often with comparably low
additional costs.
The countries best able to take advantage of
this opportunity are those that already have
social policies supported by a wide range of
legislative provisions (ERD, 2010), such as
labour market laws (including the regulation of
unemployment benefits), workplace health and
safety regulations, basic entitlements and welfare
payments, and support for marginal groups.
Countries that have strongly developed social
legislation, corresponding regulation and upto-date public registries find it easier to employ
both targeted and universal social protection as
instruments for DRM.

6.2.1 Conditional transfers
Almost 114 million people in Latin America
and the Caribbean are receiving, or have
received, conditional cash transfers as a means
to reduce structural poverty over the past
two decades (Table 6.1 and Box 6.2). Brazil’s
Bolsa Familia and Bolsa Escola, well-known
examples of conditional transfers, reach more
than 12 million households (as of June 2010).
In these schemes, households receive a monthly
payment from the government, conditional
on sending children to school (Behrman
et al., 2005), attending health check-ups and
ensuring vaccination (Gertler, 2004; Levy
and Ohls, 2007), taking children out of
work (ILO, 2007), and improving nutrition
(Leroy et al., 2009). Several countries, such as
Bangladesh and Ethiopia, also employ foodbased or combinations of food- and cash-based
conditional transfers as part of their social
protection systems (del Ninno et al., 2009).
These instruments potentially leverage
multiple incentives. They contribute indirectly
to household resilience by enabling the
accumulation of assets to buffer disaster losses.
In Mexico, for example, Oportunidades
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Table 6.1

Structural conditional transfers in Latin America and the Caribbean

Country

Social Assistance Programme

Start year

Beneficiaries (as of)

Honduras

Programa de Asignación FamiliarPRAF I/PRAF-BID II/PRAF-BID III

1990/
1998/2007

150,000 households (2008)

Mexico

PROGRESA/Oportunidades

1997

5.8 million households (2010)

Nicaragua

Red de Protección Social-RPS

2000

30,000 households (2006)

Costa Rica

Superémonos/Avancemos

Colombia

Familia en Acción-FA

2001

2.5 million households (2010)

Jamaica

Program of Advancement through
Health and Education-PATH

2001

341,000 persons (2009)

Brazil

Bolsa Escola/Bolsa Familia

2001/2003

Argentina

Programa Jefes de Hogar

2002

1.5 million persons (2005)

Chile

Chile Solidario-CHS

2002

1.15 million persons (2008)

Ecuador

Bono de Desarollo Humano-BDH

2004

1.74 million persons (2010)

El Salvador

Red Solidaria

2005

120,000 households (2009)

Dominican Republic Programa Solidaridad

2005

463,544 households (2010)

Paraguay

Tekoporâ

2005

109,692 households (2009)

Peru

Juntos

2005

420,574 households (2009)

Trinidad and Tobago Targeted Conditional Cash Transfer
Programme (TCCTP)

2005

22,000 households (2007)

Panama

Red de Oportunidades-RO

2006

63,245 households (2010)

Suriname

Suriname´s Social Safety Net

2006

Unrecorded

Uruguay

Ingreso Ciudadano/Plan de
Equidad

2007

74,500 households (2009)

Bolivia

Bono Juancito Pinto

2007

1.8 million persons (2009)

Guatemala

Mi Familia Progresa

2008

591,570 households (2010)

2000/2006

TOTAL

165,749 persons (2009)

>12 million households (2010)

Approximately 114 million people
[based on 4.8 persons per
household (Bongaarts, 2001)]

(Source: Fernandez et al., 2011)

(formerly known as PROGRESA) protects
education, particularly that of girls, and
thus fosters the formation of human capital,
offsetting shocks such as parental unemployment
or illness (de Janvry et al., 2006). Similar
successes have been confirmed in Indonesia
(Cameron, 2002; Sparrow, 2007), Côte d’Ivoire
(Jensen, 2000) and Peru (Schady, 2004). In
addition, social protection that ensures income
replacement during crises has a major, positive
effect on the economy by stabilizing aggregate
demand while having no negative effect on
economic growth (ILO, 2010).
Given that in many countries disasters
undermine the effectiveness of conditional
transfers in addressing structural poverty,
enhancing these instruments to strengthen
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disaster resilience increases their power to
reduce poverty. Although such transfers were
not designed to deal with disaster impacts,
experience shows that they can be adapted to
reach those at risk of losing their assets in a
disaster, which prevents significant medium- to
long-term increases in the number of recipients
after disasters (Siegel and de la Fuente, 2010;
Fernandez et al., 2011). The advantage of using
conditional transfers in this way is that social
protection for disasters can be built into existing
large-scale programmes without the need
to construct a new administrative structure.
Whereas conditional transfers have been used
this way in Latin America and the Caribbean,
the HFA Progress Review indicates that only
a handful of countries in Africa and Asia have
them in place.
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Box 6.2 Using structural conditional transfers to strengthen
disaster resilience –– experience from Latin America and the
Caribbean
Chile and Ecuador have made provisions in their conditional transfer programmes that allow for
supplemental payments in exceptional circumstances. For example, the Chilean Government extended
payments from the country’s social assistance programmes, Chile Solidario and Programa Puente, to
households affected by the February 2010 earthquake. This came in the form of a lump-sum transfer
of 40,000 Chilean pesos (approximately $US73 at the time), which went to all affected households
regardless of wealth or whether they were previous members of the programmes.
In Nicaragua, Atención a Crisis was implemented from 2005 to 2006 as part of the national Red de
Protección Social to provide short-run social safety payments to households in six municipalities
repeatedly affected by drought. The short-term objective was to protect human capital and physical
assets of affected households (through cash transfers). The long-term objective was to create
productive assets through conditional cash transfers coupled with scholarships for vocational training
or productive investment grants for small-scale non-agricultural activity. The programme’s evaluation
revealed that after nine months, participating households had not only protected but also improved
their asset base, and subsequently they were better able to engage in productive activities.
Two other countries, Jamaica and Mexico, have also introduced protective buffers to their respective
programmes in response to the 2008 global economic downturn in an effort to safeguard beneficiaries’
purchasing power. Together, these experiences show that existing conditional transfers can be adapted
to efficiently accommodate timely additional payments to disaster-affected households.

(Source: Fernandez et al., 2011)

The use of conditional transfers to strengthen
disaster resilience also poses challenges, because
transfers are sometimes used in a way that
undermines their principal objective to reduce
structural poverty (Box 6.3). Furthermore, in
many low- and middle-income countries, the
poverty line is deliberately set very low, to reduce
the cost of poverty reduction programmes and
to broaden the tax base as much as possible
(Box 6.4). As such, many non-poor but riskprone households are not included in such
transfer programmes.

and communities. Evidence to date suggests
that Rwanda’s approach has been successful,
particularly for households dependent on the
informal economy (i.e., the part of an economy
that is not taxed or monitored by governments)
for their income (ERD, 2010). Such examples
show that even low-income countries can set
up fairly simple, non-contributory programmes
that are administratively feasible and fiscally
sustainable. These programmes can then serve
as a first step to developing more complex and
coordinated packages.

Another issue is to what extent conditional
transfers and other social protection instruments
should be targeted. On the one hand, the
high cost of targeted programmes may reduce
the impact of each individual transfer (ERD,
2010), reinforcing the argument for a universal
minimum level of social protection. However,
the example of community-led identification
of beneficiaries in Rwanda (Box 6.5) shows
that targeting can be effective when organized
in partnership with risk-prone households

6.2.2 Temporary employment
programmes
Employment strengthens individual and
household resilience through secure income
and gives households the opportunity to build
assets. As such, employment is closely linked
to disaster risk reduction (Krishnamurty,
2011). The ability of households to recover
to pre-disaster income levels is higher
when their pre-disaster income is higher
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Box 6.3 Conditional cash transfer programmes in Mexico
The conditional cash transfer programme PROGRESA was introduced by the Government of Mexico in
1997 and re-launched as Oportunidades in 2002. With the basic objective of improving the education,
health and nutrition of poor families, it provides cash transfers to families in exchange for regular school
attendance and visits to health clinics. It reaches six million poor households nationwide and payments
are provided directly to mothers or female heads of households.
In addition to its designed goals, Oportunidades has reduced household vulnerability through asset
accumulation and more stable income flows. This allows households to better plan expenses and pay
debts, and more easily access credit, resulting in increased consumption of goods and services. Other
studies have also found that Oportunidades performs an unofficial safety-net function through its cash
transfers (de Janvry et al., 2006), though sometimes imperfectly and at the expense of its designed
objectives (de la Fuente et al., 2008). The transfers are often used to address small-scale losses that
occur around the dates that the cash transfers arrive. Although this protects household assets, such
safety-net functions may divert resources from their primary goal. For example, parents may use the
cash earmarked for educational expenses to buffer the failure of a maize harvest. The programme is
currently being evaluated with a view to reinforcing its function in strengthening resilience to disasters
and other shocks without losing its principal focus on structural poverty reduction.

(Source: Arnold and de la Fuente, 2010)

Box 6.4 Are poverty lines too low?
A low poverty line means that a significant percentage of the people just above it may have high
enough income and consumption levels to qualify as non-poor, but may not generate enough surplus
income during relatively good periods, and so quickly fall under the poverty line following disasters.
There is a strong case for raising poverty lines or replacing them with a ‘vulnerability line’ based on
individual and household resilience, and the likelihood that they will fall below the poverty line due to a
disaster. Although in most cases, this would mean a substantial increase in the scope and cost of social
protection programmes, they would subsequently reach those households at risk of becoming poor as
a result of unmanaged disaster impacts.
Such a vulnerability line could be flexible, adjusted according to the reserves households need to meet
contingencies arising from disaster impacts. Measures that reduce disaster risk and household losses
would allow governments to lower the vulnerability line, as would the existence of far-reaching social
safety nets.

(Source: Krishnamurty, 2011)

(Muqtada, 2010). Furthermore, when growth
in employment is accompanied by social
protection, it is possible to avoid sharp declines
in income following disasters.
Unlike conditional transfers, temporary
employment programmes are intended
to help individuals and communities
smooth consumption in times of disaster
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by supplementing income. This is usually
achieved through labour-intensive public
service and infrastructure programmes, such
as building rural roads, street cleaning and
reforestation (Fernandez et al., 2011). Where
these programmes are focused on building
community assets that reduce risk, they have
the potential to contribute to risk reduction
(del Ninno et al., 2009). Examples from

2011 Global Assessment Report on Disaster Risk Reduction
Revealing Risk, Redefining Development

Box 6.5 Community-led identification of beneficiaries in
Rwanda
Rwanda’s highly decentralized administrative structure has allowed the country to develop an
innovative community-led system for targeting social protection programmes. Rwanda has a good track
record in social protection, including the provision of universal health insurance to 91 percent of the
population, free education and several social transfers, including pension benefits. The new targeted
approach, based on a traditional practice of collective action known as ubudehe, allows communities
to identify beneficiaries of social protection based on locally relevant criteria, such as the size of land
holding. Communities also suggest and lead area-specific programmes. Preliminary evidence shows
that poor households can be directly involved in the planning and execution of social protection
instruments and that even those usually without access to formal support can participate.
Prohibitive costs of community-led or universal programmes are often cited as a barrier to
implementation, though this is determined by political priorities. The Rwandan Government allocated
4.7 percent of its total budget to the social protection sector in 2009–2010. This amount is expected to
increase to 4.9 percent and 5.1 percent of the total budget in 2010–2011 and 2011–2012, respectively,
with support from international donors.

(Source: ERD, 2010)

Bangladesh, Ethiopia, India and Malawi
demonstrate how food- or cash-for-work
programmes can significantly improve flood
control, water conservation and irrigation
infrastructure, and reverse land degradation
(del Ninno et al., 2009; Pelham et al., 2011).
When conditional transfers cannot be adapted
to target non-poor households before a disaster,
temporary employment programmes may offer
a way of providing additional or substitute
income, though such schemes are not widely
used. In the HFA Progress Review, only 18 out
of 82 countries reported having employment
guarantee schemes, but examples from
Ethiopia, India and South Africa show that
temporary employment programmes can have
positive impacts if adapted to target risk-prone
households and communities (see Box 6.6 for
examples from Latin America).
Many existing employment programmes,
though originally designed as temporary
measures, have developed into permanent
schemes with millions of people participating
annually. The Mahatma Gandhi National
Employment Guarantee Scheme, for example,
reached around 68 million people in 41 million
households in the 2009–2010 financial year
alone, providing each of the employed with

an average of 24 days work. The public works
component of Ethiopia’s Productive Safety Net
Programme covered approximately 7.6 million
people by early 2011, almost 10 percent of the
entire population. South Africa’s Expanded
Public Works Programme, in operation since
2004, provides work for roughly 11 percent of
the country’s unemployed, and by 2013–2014
it aims to create 1.5 million jobs that will
each provide 100 days of work while ensuring
minimum wages (Krishnamurty, 2011).
The 2008 crisis in Ethiopia, precipitated by
drought, food shortages and high food prices,
provided a testing ground for the Productive
Safety Net Programme, which became a major
part of the government’s response in rural areas.
Using the programme’s contingency budget of
US$40 million, urgent assistance was provided
to almost 1.5 million individuals who had
not previously participated in the programme
(Krishnamurty 2011).
Apart from challenges related to targeting,
temporary employment and conditional transfer
programmes also struggle with corruption and
bureaucracy. However, the potential of these
instruments to reduce disaster risks is enormous
if they are explicitly linked to strengthening
disaster resilience and supported by governance
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Box 6.6 Temporary employment programmes in Latin America
Temporary employment schemes exist in Mexico, Bolivia, Argentina and Chile to help people buffer
macroeconomic crises or disasters, but with mixed results. In general, targeting has been successful.
In Argentina for example, the majority of beneficiaries in several programmes (A Trabajar and Programa
Jefes) are from the country’s poorest families.
Such schemes also increase income for women and reduce extreme poverty, at least in the short term.
For example, in Argentina’s Programa Jefes y Jefas de Hogar, the proportion of participants considered
to be living in poverty dropped from 82 percent to 70 percent, while the proportion living in extreme
poverty fell from 51 percent to 29 percent. In Mexico, 60 percent of the participants in the Programa de
Empleo Temporal have moved out of extreme poverty.
Temporary employment schemes have had mixed success in improving infrastructure. After four years
of operation (1988–1991), Bolivia’s Special Emergency Fund completed 3,300 projects at a cost of
US$194 million. The programme constructed and refurbished 550 schools and 417 health centres,
improved 8,800 kilometres of roads, built 9,974 houses, and serviced 980 kilometres of sanitary
sewerage networks and 320 kilometres of potable water system networks (Fernandez et al., 2011).
The fund generated approximately 60,000 direct jobs and 45,000 indirect jobs during the four years
of operation. In 1990, the number of jobs created was equivalent to nearly a third of the number of
unemployed people in the country. The investments contributed 1.1 percent to GDP growth in 1990,
thus without the Special Emergency Fund, GDP growth in Bolivia in 1990 would have been only 1.5
percent rather than 2.6 percent.

(Source: Fernandez et al., 2011)

arrangements based on local partnerships and
community participation.

6.2.3 Micro-insurance
Government-led social protection schemes
increasingly work together with market-based
micro- credit and insurance. By providing timely
capital following disasters, such instruments can
also help protect households from losses and
subsequently recover. By pricing risk, insurancerelated instruments also raise awareness and
may act as an incentive for disaster risk
reduction. By buffering losses in a predictable
way, insurance can also enable risk-prone
households to take on higher-risk and higherreturn activities that increase these households’
chances of moving out of poverty (Suarez and
Linnerooth-Bayer, 2011).
At the micro level, households and businesses
in low- and middle-income countries are
gaining access to new index-based insurance
instruments that link payouts to a measurable
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hazard event, for example a particular amount
of rain or cyclone strength, thereby reducing
transaction costs. These schemes can also reduce
the danger of moral hazards (when guaranteed
compensation for losses encourages risk-taking
behaviour, leading in turn to higher premiums),
and adverse selection (when only high-risk
households sign up for the insurance, while
insurers cannot compensate for their increased
overall risk by increasing the price of the
premium).
Micro-insurance can support DRM in a
variety of ways. One approach is to bundle the
insurance with loans to promote investments
in risk reduction. In Saint Lucia, for example, a
programme offering home improvement loans
aimed at reducing risks required owners to join
a micro-insurance scheme. Bundling microinsurance with a loan package can also promote
productive investments that help the most
vulnerable escape disaster-related poverty traps.
In Malawi, farmers taking part in a droughtindexed insurance scheme can access loans for
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improved seeds, thus increasing agricultural
productivity and reducing their vulnerability.
If the premiums in such schemes were set to
reflect long-term climate forecasts, they would
also provide signals for planting crops suited
to expected rainfall conditions (Suarez and
Linnerooth-Bayer, 2011).
Index-based micro-insurance can also be linked
not only to observed hazard events, but also
to forecasts, providing timely funds for risk
reduction activities before disasters occur. The
Ethiopia Disaster Insurance programme, piloted
in 2006, is now developing an Early Livelihood
Protection Facility based on a sequential
combination of contingency funds for very mild
droughts, contingent debit and credit for mild
droughts, and insurance for severe droughts (see
Chapter 5). Interestingly, the target group for
this new scheme comprises transiently foodinsecure households, defined as food secure yet
subject to acute but temporary food shortages.
It was estimated that 4.5 million people would
be at risk of transient food insecurity during
another drought in Ethiopia, and based on
this, the total cost of the facility was estimated
at US$113 million in a severe drought year
(ERD-EUI, 2010). Finally, micro-insurance can
be adapted to the specific needs of risk-prone
communities. For example, the HARITA pilot
project in Ethiopia allows cash-constrained
farmers to pay the micro-insurance premium
with disaster risk reduction-oriented labour.
Although these developments are promising,
micro-insurance currently reaches only a very
small fraction of risk-prone households, and
reviews of micro-insurance pilot initiatives
have highlighted substantial obstacles to scaling
up these systems. Therefore, micro-insurance
can complement, but not substitute for, other
social protection measures. There are also other
important mechanisms by which low-income
households increase their capacity to cope with
stresses or shocks. In many nations in Africa and
Asia, community-based savings groups formed
mostly by women living in informal settlements
have particular importance, and in some
countries, federations of such savings groups
have developed city or national funds on which
they can draw (Mitlin, 2008).

6.3 Planning for risk reduction
and climate change adaptation

Efforts to adapt to climate change
must be aligned with disaster risk
reduction objectives and strategies.
For such integration to succeed,
institutions must focus on prospective
and corrective risk management,
as well as building new partnerships
at the local level, rather than on
compensatory mechanisms.

Climate change adaption represents a new
opportunity to advance DRM using another set
of policy, programme and funding instruments.
Regardless of the current or future impacts
of climate change, adaptation has become a
perceived need that has generated a politically
important set of mechanisms. In December
2010, for example, the United Nations
Framework Convention on Climate Change
(UNFCCC) Parties agreed to the Cancún
Adaptation Framework, which calls for “climate
change-related disaster risk reduction strategies”
and consideration of the HFA in particular
(UNFCCC, 2010). Asian leaders agreed to
develop joint frameworks for the integration
of disaster risk reduction and climate change
adaptation as part of national and regional
sustainable development policies (AMCDRR,
2010). A few years earlier, in 2007, the Arab
Ministerial Declaration on Climate Change
also linked adaptation to risk reduction.
At the national level, the Government of
the Philippines has adopted climate change
legislation that specifically links adaptation and
DRM, recognizing the fact that successful DRM
increases adaptive capacity (Philippines, 2009).
It has been suggested that the momentum to
develop country-level adaptation programming
owes more to the perceived opportunity to
access climate change funding mechanisms,
than to social demand for adaptation (Williams,
2011). Nonetheless, given that in practice
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most adaptation projects address disaster
risks, such mechanisms offer an additional
means of implementing DRM (Box 6.7).
Through December 2010, the Kyoto Protocol’s
Adaptation Fund had considered project
proposals from 24 countries, of which 22 were
DRM-related.3 The Cook Islands, for example,
proposed to implement the Joint National
Action Plan on Disaster Risk Management and
Climate Change Adaptation (Cook Islands,
2010).
As with DRM, the effectiveness of adaptation
measures depends on their integration into
mainstream development planning and public
investment decisions by national and local
governments (ECA, 2009). Unfortunately,
many climate change adaptation initiatives
are still conceived and implemented as standalone projects. In addition, the key role of
local governments in implementing locally
appropriate adaptation receives insufficient
attention. Governments’ failure to bring DRM
and climate change adaptation into national
and local development planning and investment
perpetuates the misconception that climate
change adaptation is purely an environmental
issue, and that DRM is limited to early warning,
insurance and disaster preparedness and
response (Mercer, 2010).
The inability to recognize the links between
adaptation, DRM and development processes
leads to an inaccurate understanding of climate-

related risks. As a result, adaptation can
become too reliant on compensatory risk
management to be able to deal with extreme
events. Preferable to this is a comprehensive
approach that seeks to reduce the extensive
risks, which will increase in the short term as a
result of climate change.
There is, however, a growing effort to factor
adaptation into mainstream planning. Eight of
the Adaptation Fund project proposals include
provisions for fiscal and planning capacity
development and for integrating adaptation
into development plans. In Mozambique,
for example, an integrated approach to
coastal zone development in Govuro District
combines risk identification for current
and future climate-related hazards with the
development of income opportunities for
local communities and sub-district land use
plans (Olhoff, 2011). In Benin, a number of
municipalities have successfully integrated risk
reduction and climate change adaptation into
annual development and investment plans
(Olhoff, 2011), thereby strengthening technical
capacity within municipal governments and
establishing a system for climate risk and disaster
management. At the national level, Uganda has
begun to integrate climate risk management into
a comprehensive development and investment
plan (Olhoff, 2011).
Adaptation initiatives have also struggled to
address the challenge presented by climate-

Box 6.7 Reducing risk through biodiversity conservation and
climate change adaptation in Rwanda
Rwanda has lost 60 percent of its forest cover since 1978. As a result, ecosystems have been severely
compromised, with an observed increase in the frequency of landslides, floods and torrential rains,
and corresponding increases in loss of life, damage to infrastructure and human settlements, and
degradation of forests and farmland.
Rwanda now sees environmental degradation as an obstacle to its national growth objectives. The
country’s Vision 2020 Programme promotes adequate land, water and environmental management
techniques and sustainable forestry development together with a sound biodiversity policy, including
a detailed land use plan that takes future climate change into consideration. The outputs of the
programme have already helped Rwanda secure US$15.9 million for adaptation activities from the
UNFCCC Least Developed Country Fund.

(Source: Olhoff, 2011)
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related risks in urban areas, particularly in
cities in low- and middle-income countries,
where low-income households are often
concentrated in informal settlements in areas
prone to weather-related hazards. Integrating
adaptation into conventional land use planning
and building regulations is unlikely to reduce
the risks faced by such households (also see
Section 6.5). Instead, partnerships between
risk-prone households and communities, local
governments and the central government
should be constructed to address deficits in
infrastructure and service provision and in access
to safe land. Such linkages can facilitate the
scaling up of investment necessary to address
risks that are rapidly escalating even without
climate change (Dodman, 2010).

6.4 Ecosystem-based disaster
risk management

Examples from around the world
show how ecosystem-based DRM
can reduce disaster risk. In the
absence of other forms of evidence,
these cases act as a reminder of
the urgent need for global and
national investment in risk-sensitive
environmental management.

The vital role of regulatory ecosystem services
in managing disaster risk was highlighted in
GAR09 (UNISDR, 2009). Although their
value is difficult to measure in economic terms,
estimates indicate that regulatory services
may form the largest proportion of the total
economic value of ecosystem services (PEDRR,
2010; TEEB, 2010). For example, a study
by the World Resources Institute found that
healthy coral reefs in the Caribbean provide
US$0.7–2.2 billion of coastal protection from
erosion and storm surges to 18,000 km of
beaches4 (Burke and Maidens, 2004). In the
United States of America, coastal wetlands
absorb wave energy and act as ‘horizontal
levees’, providing US$23.2 billion per year in
protection from storms (Costanza et al., 2008).

The forest in Andermatt, Switzerland, provides
US$2.5 million of avalanche protection each
year (Teich and Bebi, 2009). At the same time,
ecosystems not only provide regulatory services,
they also sustain livelihoods, provide drinking
water and energy, and provide a host of other
benefits, from soil formation and nutrient
cycling to cultural services.
The protection, restoration and enhancement
of ecosystems, including forests, wetlands and
mangroves thus has two important benefits for
DRM. First, healthy ecosystems serve as natural
protective barriers and buffers against many
physical hazards. Second, they increase resilience
by strengthening livelihoods and increasing the
availability and quality of goods and resources.
Given these important co-benefits, ecosystembased DRM often realizes highly attractive
cost–benefit ratios compared with conventional
engineering solutions.
There are clear limitations to the protection
that natural buffers can offer against extreme
hazards such as tsunamis. However, the
examples highlighted in Table 6.2 indicate that
ecosystem-based disaster risk management is
an increasingly attractive option for addressing
problems as varied as river-basin and urban
flooding, drought and wildfires.
Ecosystem-based DRM has the advantage of
building on existing ecosystem management
principles, strategies and tools, including a
range of methodologies for environmental, risk
and vulnerability assessments, protected area
management, integrated ecosystem management
and community-based sustainable natural
resource management (PEDRR, 2010).
Experience to date shows that ecosystem-based
DRM has a greater chance of success when it is
based on a number of core elements (PEDRR,
2010):
 recognizing the multiple functions and
services provided by ecosystems, including
natural hazard protection or mitigation;
 linking ecosystem-based risk reduction with
sustainable livelihoods and development;
 combining investments in ecosystems with
other effective DRM strategies, including
hard engineering options;
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 addressing risks associated with climate
change and extreme events and reducing
their impact on ecosystem services;
 expanding governance capacities for
ecosystem-based DRM through multisector, multidisciplinary platforms; and
 involving local stakeholders in decisionmaking and using existing ecosystem
management instruments.
However, the monetary undervaluation of
ecosystem services remains an important
obstacle to the adoption of ecosystem-based
DRM. As a consequence, relatively few
countries are taking advantage of tools such
as ‘payments for ecosystem services’. During
the HFA Progress Review, for example,
only 25 countries reported its use. Whereas
undervaluation of natural capital and ecosystem
services is not the only issue (TEEB, 2010), it
can also highlight instances where ecosystem
degradation and exploitation create public risks
while producing private benefits.

6.5 Land use planning and
building regulation
Conventional approaches to land use
planning and implementation have
failed. Affected communities must
be allowed to participate in decisionmaking in planning, which drives
disaster risk, particularly in urban
areas.

The global population living in informal
settlements is currently estimated at
approximately 1 billion people, many of whom
live in hazard-prone areas, and this population
is growing at a rate of 40 million people per
year (IFRC, 2010). How land is used in cities
and how buildings, infrastructure and networks
are designed and constructed all influence
exposure to physical hazards and the rise or fall
of a country’s stock of risk. As such, land use
planning and building regulation should be
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included in any list of development instruments
that can be adapted for DRM.
Decisions on land use and building can push up
risk significantly, especially in cities where much
of the population can find accommodation only
in informal settlements and where there is little
willingness or capacity of local governments
to manage city expansion and land use change
in the public interest. Once investments in
infrastructure, housing and other facilities have
been made in hazardous locations, the risk is
locked in place for decades or more, and once in
place, it is far more expensive to correct it than
it would have been to avoid its creation in the
first place.
Unfortunately, land use planning and
management in low- and middle-income
countries have excluded a large proportion
of the urban population from legal land and
housing markets (Dodman, 2010), thus driving
an increase in urban risk. Given their low
status and lack of secure tenure, households
in informal settlements are generally excluded
from public investments in vital risk-reducing
infrastructure and services.
Most local governments in low- and middleincome countries have no functioning land use
planning or management system or have lost
control over managing land use changes. Land
set aside for public use is not protected, cities
expand without provision for infrastructure, and
powerful vested interests are engaged in land
speculation and profitable but unauthorized
land use changes (Satterthwaite, 2011). Many
countries have established national policies for
land use planning and have passed legislation
assigning specific responsibilities to local
governments, but many others either lack the
technical capacities to plan their territory or fail
to take hazards into account. For example, in
Costa Rica, a small middle-income country with
relatively strong governance capacities, only 20 of
89 municipalities had their own land use plans as
of 2009 (Berti and Ferrufino, 2009). Although
legislation exists to include risk considerations
in land use planning, it is not mandatory. As
a consequence, much development in hazardprone sites has been legally authorized.
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Table 6.2
Risk
addressed

Ecosystem-based disaster risk management
Examples

River basin In Hubei Province, China, a wetland restoration programme reconnected lakes to the Yangtze River
and rehabilitated 448 km2 of wetlands with a capacity to store up to 285 million m3 of floodwater.
flooding
The local government subsequently reconnected a further eight lakes covering 350 km2. Sluice
gates at the lakes have been re-opened seasonally, and illegal aquaculture facilities have been
removed or modified. The local administration has designated lake and marshland areas as nature
reserves. In addition to contributing to flood prevention, restored lakes and floodplains have
enhanced biodiversity, increased income from fisheries by 20–30 percent and improved water quality
to potable levels (WWF, 2008).
In 2005, the Government of the United Kingdom launched the programme Making Space for Water,
an innovative strategy that uses ecosystems instead of costly engineered structures for flood and
coastal erosion risk management along river banks and coastlines. The programme, triggered by
severe floods in 1998, 2000 and 2005, consists of 25 nationwide pilot projects at the catchment
and shoreline scales, and involves collaborative partnerships between local governments and
communities. Since April 2003, the Government has invested between US$4.4 and US$7.2 billion
as of March 2011.
One such project covered an area of approximately 140 km2 of the Laver and Skell Rivers west of
Ripon in North Yorkshire. Activities included planting trees as shelterbelts, establishing vegetative
buffer strips along riverbanks, the creation of woodland, fencing off existing woodland from livestock,
hedge planting, and creation of retention ponds and wetlands for increased flood storage capacity.
These activities reduced surface flow during floods by trapping, retaining or slowing down overland
flow and provided other benefits such as protection of wildlife habitats and improved water quality
(PEDRR, 2010).

Urban
flooding

Urban development replaces vegetated ground that provides a wide range of services, including
rainwater storage and filtration, evaporative cooling and shading, and greenhouse gas reduction,
with asphalt and concrete, which do not. Although the functions of green spaces in urban areas are
easily overlooked, local governments have started reinstating ‘green infrastructure’ (Gill et al., 2007)
as a viable component of urban water management and as a means of combating urban heat.
In New York, for example, untreated storm water and sewage regularly flood the streets because the
ageing sewerage system is no longer adequate. After heavy rains, overflowing water flows directly
into rivers and streams instead of reaching water treatment plants. The US Environmental Protection
Agency has estimated that around US$300 billion would need to be invested over the next 20 years
to upgrade sewerage infrastructure across the country. In New York city, alone, it is estimated that
traditional pipe and tank improvements would cost US$6.8 billion (New York City, 2010).
Instead, New York City will invest US$5.3 billion in green infrastructure on roofs, streets and
sidewalks. This promises multiple benefits. The new green spaces will absorb more rainwater and
reduce the burden on the city’s sewage system, air quality is likely to improve, and water and energy
costs may fall.

Drought

Two different but almost simultaneous agro-ecological restoration processes that started 30 years
ago in southern Niger and the central plateau of Burkina Faso have increased water availability,
restored soil fertility and improved agricultural yields in degraded drylands. With very little external
support, local farmers experimented with low-cost adaptations of traditional agricultural and
agroforestry techniques to solve local problems. Three decades later, hundreds of thousands of
farmers have replicated, adapted and benefited from these techniques, transforming the once
barren landscape. In Burkina Faso, more than 200,000 hectares of dryland have been rehabilitated,
producing an additional 80,000 tonnes of food per year. In Niger, more than 200 million on-farm
trees have been regenerated, providing 500,000 additional tonnes of food per year, as well as many
other goods and services. In addition, women have particularly benefited from improved supply of
water, wood fuel and other tree products (Reij et al., 2010).

Fire

Aboriginal people in northern Australia have a long history of using fire to manage habitats and food
resources. Due to changes in settlement patterns and marginalization, traditional fire management
was fragmented over vast areas, leading to an increase in destructive fires in fire-prone savannahs.
Traditional fire management practices, such as early dry-season prescribed burning, have been
revived and combined with modern knowledge, such as using satellite technology to locate fires.
Aboriginal fire rangers have considerably reduced large-scale fires through fire management across
28,000 km2 of western Arnhem Land, with subsequent reductions in greenhouse gas emissions
of more than 100,000 tonnes of CO2-equivalent per year. The Darwin Liquefied Natural Gas plant
compensates aboriginal communities with approximately AU$1 million (US$1 million) per year
for offsetting carbon, generating important income in disadvantaged communities. Additional fire
management benefits include protection of biodiversity and indigenous culture (PEDRR, 2010).
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Land use laws and regulations that prohibit
or limit development in hazard-prone areas
are often misused to exclude low-income
households from well-located land (Box 6.8).
At the same time, low-income households may
be more likely to secure tenure in hazard-prone
areas that should never have been occupied for
housing. In other cases, regulations exist but
have been bypassed to facilitate land speculation
in well-located but hazardous areas.
Even when it is implemented, land use planning
may be ineffective for DRM when a given
risk crosses municipal or regional boundaries.
National-level planning tends to be based on
standards that are not designed to address
specific local problems. Local planning, on the
other hand, has no influence over risks that
may be constructed outside of its jurisdiction.
However, intermediate-level planning
frameworks that could fill the gap are often
missing. In the Oshana region of Namibia, for
example, the lack of regional-level planning is
an obstacle to flood risk reduction. The towns
of Ondangwa and Oshakati each have their own
flood risk management plans, but each
is designed solely to reduce risks in its own
locality. A proposed channel to manage

floodwaters in Ondangwa drains directly into
a village south of the town and worsens flooding
there (Johnson, 2011).
Critically, planning is often disconnected from
realities on the ground. Long, slow planning
cycles are inconsistent with the rapid growth
of many cities in low- and middle-income
countries. Planning cycles of three years or
more mean that plans, when adopted, may
have already been overtaken by development.
And without enforcement, even the best land
use planning cannot change land use practices.
Balancing the needs of low-income groups
for well-located land with disaster-reduction
objectives remains a difficult task (Box 6.9).
The design and enforcement of building
legislation, regulation, codes and standards5
presents similar issues, because requirements
are often inappropriate for national and local
conditions (Johnson, 2011). In post-disaster
contexts in particular, overly complicated
codes and standards that cannot be maintained
over time are often introduced. The codes
can be prohibitively costly for low-income
households, ultimately increasing the incidence
of unregulated construction. Inhabitants

Box 6.8 The unintended consequences of hazard zoning
In 1957, as a consequence of severe floods, the state of Buenos Aires, Argentina, enacted a strict
law on the Conservation of Natural Drainage. The law prohibited construction within 50 metres of
rivers, streams and canals and 100 metres around the perimeter of lagoons, and also prevented
urban development in all areas below 3.75 metres above sea level. A 1977 law reinforced the 1957
law by prescribing that houses must be built above a certain elevation to obtain planning approval.
It also established a minimum plot size of 300 square metres and provided specific regulations for
urban infrastructure projects. Both laws prevent the construction of new flood risk, and their detailed
specifications facilitate local implementation. However, the laws are inflexible in that they do not
consider alternative solutions to flood risk reduction, and after they were introduced, the cost of urban
land increased, excluding many low-income households from the land market.
By contrast, a recently amended Turkish law from 1985 requires that land use plans are informed by
hazard assessments and need to address risks, without the sort of detailed specification required in
Buenos Aires. This approach offers flexibility in factoring risks into planning and construction, and takes
into account local-level social and environmental conditions and needs. On the downside, the flexibility
can mean that municipal decisions could allow development in unsafe areas or at higher densities than
the law intended.

(Source: Johnson, 2011)
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Box 6.9 The ring road settlement in Cuttack, India
A settlement of approximately 1,200 households in Cuttack, in the Indian state of Orissa, is located on a
flood-prone river bank with no protection against river level rises in heavy monsoon years when the area
can be flooded for 10–15 days. Plans to relocate the settlement to an alternative site 20 km away, have
been opposed by residents who cope with the flooding by moving their possessions onto the ring road
when the waters rise. A more recent offer by the municipality to relocate the settlement to a site 7 km
away is still awaiting approval by the national government, but for many inhabitants of this settlement,
the housing offered is inappropriate (small apartments in five-storey blocks) and the move would
increase commuting costs. Despite the risks, inhabitants would prefer to stay in their current location
and cope with flooding when it happens. Meanwhile, the municipality is constrained in what it can offer
the community for relocation. Moreover, this is just one of over 300 informal settlements in the city, all of
which are also seeking infrastructure, services, tenure or alternative sites.

(Source: Livengood, 2011)

of informal settlements in particular find
it impossible to implement codes. In other
contexts, authorities may use the enforcement of
strict codes as a pretext for evicting low-income
households.

a legal requirement. However, even when
building control becomes mandatory, local
governments often do not have the required
expertise or manpower to monitor and enforce
the regulations (Johnson, 2011).

For example, more than half of Kenya’s urban
population lives in informal settlements in
houses made mostly of timber and earthbased materials. Most settlements in the
rapidly growing cities breach building codes,
as local bylaws stipulate the use of cement,
mortar and steel, in addition to electrical and
sanitary installations, beyond the reach of
most households (Yahya et al., 2001). In the
Bangladeshi capital of Dhaka, the many families
living in one-room dwellings suspended over
water and with no outside space cannot hope to
meet the Bangladesh National Building Code.
The code defines a minimum housing size of
about three times the average dwelling size in
informal settlements such as Mohammadpur
(Figure 6.2) and does not allow for incremental
upgrading.

Overly lengthy processes to obtain building
permits can be another serious impediment
to adherence to building codes in lowincome areas. Obtaining building permits in
the historical centre of Lima, for example,
requires an average of 222 working days under
optimal conditions (Johnson, 2011). Delays
and difficulties in the processing of land and

Even where appropriate, building codes are
often inadequately supported by legislation and
enforcement. Before the 2001 earthquake in
Bhuj, in the Indian state of Gujarat, compliance
with existing codes was not required by law
except for government buildings. In Turkey,
only after the devastating 1999 earthquake did
the supervision of building standards become

Figure 6.2
This informal
settlement in
Mohammadpur,
Dhaka, does not
conform to the
Bangladesh National
Building Code

(Photo: Huraera Jabeen)
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housing permits in the Philippines mean
that inhabitants of informal settlements and
communities living in vulnerable locations may
have no choice but to remain outside formal
processes. Recent studies recommend that an
important step towards helping communities to
adopt building codes is to develop fast-track and
one-step processes that are simple to follow and
quickly realized (Rayos Co, 2010). For example,
familiarizing the local masons who actually build
housing in informal settlements with simple
but effective techniques for improving building
safety (Aysan and Davis, 1992), or adopting
simple but achievable standards (Box 6.10), can
be far more effective than adopting complex but
ultimately unenforceable codes and regulations.
Innovations in local governance from around
the world are showing that a new approach to
planning and urban development is possible
when participation from citizens, community

organizations and other civil society groups is
supported by a new generation of mayors and
civil servants. There are now many examples of
low-income communities negotiating reasonably
safe and well-located land, adapting rigid zoning
and building standards to local needs and
possibilities, upgrading vulnerable settlements
in ways that reduce risks, and participating
in planning and budgeting processes (Bicknell
et al., 2009; UNISDR, 2009; Satterthwaite,
2011). The governance arrangements needed to
underpin such approaches are discussed further
in Chapter 7.
These practices certainly contribute to reducing
risks, but they also have much wider benefits,
from planned urban development, enhanced
citizenship and social cohesion, and greater
investment. In this way, building and planning
regulations can drive DRM instead of impeding
it (Table 6.3).

Box 6.10 Pragmatic approaches to safety: ensuring
compliance through appropriate standards
The 2001 earthquake in Bhuj, in the Indian state of Gujurat, caused the collapse of both traditional
dwellings built with low-strength masonry, and modern, reinforced concrete buildings. Destruction of
buildings was the major cause of death and damage. India had a long-established seismic code, first
published in 1962 and periodically updated. Before the 2001 earthquake, however, applying the seismic
code to private building construction was left to the discretion of owner, builder or engineer (but was
compulsory for public buildings). Unsurprisingly, most of the private buildings did not conform to the
code. Following the earthquake, compliance with the code has become mandatory in areas with the
highest seismic risk.
However, the two worst-affected municipalities, Bhuj and Anjar, simplified the rules for reconstruction,
prohibiting all construction higher than two stories (Spence, 2004). In the long term, this kind of
standard may not be realistic given required urban densities, but it does illustrate the point that
simple and achievable standards may be better at reducing risk than those that are too complex to be
implemented properly.

(Source: Johnson, 2011)
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Table 6.3

Do building and planning regulations drive or impede DRM?

Building and planning regulations facilitating
DRM

Building and planning regulations impeding
DRM

• Recognition on the part of the (local)
government of the needs of the poor, and
motivation to be accountable to them.

• Safe construction or secure land tenure is
unaffordable or unobtainable by the poor.

• Mandates coming from national government,
giving responsibility to local government for
safe building and planning while also enabling
them with the technical expertise and resources
to make and implement plans and enforce
building codes.
• Plans, codes and standards that are
developed with and include the perspectives of
businesses, residents and diverse communities.

• Inequalities in access to land or housing are
reinforced.
• Inhabitants of informal settlements are subject
to forced evictions or reduced tenure security.
• Regulations fail to account for realities on the
ground, e.g., existing densities in urban areas
are ignored, or construction of small dwellings
or workspaces, or use of more affordable
alternative building materials, are prohibited.

• Flexible regulatory frameworks that
accommodate the changing realities of
economies, environments and building
densities over time.
• Recognition of informal building processes
and encouragement of safe building practices
through education and advocacy.

(Source: Johnson, 2011)

Notes
1

2

This chapter focuses only on the application of such
instruments in selective areas of public administration.
Other areas, such as rural livelihoods, were discussed
in GAR09. There are also similar instruments in other
sectors (e.g., health), which have not been documented
here and which have the potential to be adapted for
DRM. For more information, see Kirch et al., 2005;
WHO, 2007; IFAD, 2010; and Wisner et al., 2011.
For more information on how to integrate disaster
risk management into public investment, refer to
www.comunidadandina.org/predecan.

3
4
5

Based on UNISDR analysis of Adaptation Fund
project proposals considered through December 2010.
The value depends upon the amount of development
protected by the reef.
Whereas the difference between statutory building
regulations and legislation on the one hand, and
supporting building codes and technical standards
on the other, is an important one, the overall term
‘building codes’ will be used in this report to cover
both technical and functional standards and control.
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Chapter 7
Reforming risk governance
View over South Mumbai from the World Trade Centre showing the slum
housing of Koli fishermen, the original inhabitants of the seven islands that
became Mumbai. Photo: Mark Henley/Panos Pictures

Chapter 7 Reforming risk governance
As highlighted by the HFA Progress Review (Chapter 4), the institutional
arrangements, legislation and policy for disaster risk management (DRM) focus
on disaster management, preparedness and response. Even where multi-sector
institutional systems have been created for DRM, responsibility and policy are
still usually anchored in disaster management organizations, which often lack
the political authority or technical capacities to influence important decisions
related to national and sector planning and investment. Responsibility for DRM
may also be mandated to local governments that often lack the necessary
resources and capacities. Such conditions create barriers to civil society
participation and result in weak accountability.
As the previous chapter highlighted, there are major opportunities to reduce
disaster risk by adapting development instruments, such as national public
investment planning systems, social protection mechanisms, and national
and local infrastructure investments. In most countries, however, existing risk
governance arrangements are inappropriate, and reforming them is therefore
fundamental to reducing disaster risk.
In central government, this means anchoring overall responsibility for DRM in
a ministry or office with adequate political authority to ensure policy coherence
across development sectors. Incremental decentralization accompanied by
clear mandates, budgets and systems of subsidiarity, promotes ownership
and improved risk governance capacities at all levels. Scaling up community
initiatives can be enabled by local planning, financing and investment that build
on civil society partnerships. Improved accountability mechanisms enshrined
in legislation and work processes, social audit processes, and a free press and
active media, all contribute to improving the awareness of rights and obligations
on all sides.
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7.1 Problems with risk
governance
The development instruments and
mechanisms for successful DRM
need to be facilitated by appropriate
risk governance arrangements.
This requires political commitment
and policy coherence in central
government, competent and
accountable local governments, and
an openness to work in partnership
with civil society, in particular with lowincome households and communities.
As highlighted by the HFA Progress
Review, existing arrangements are
generally not appropriate.

Over the past two decades, many countries
have invested in developing national policy, and
strengthening and reforming institutional and
legislative systems for DRM. Civil protection
and civil defence agencies, often in the defence
sector, have progressively been replaced by
a new generation of multi-sector and multilayered DRM systems, where responsibility is
placed in each sector and decentralized to local
governments. However, it has been repeatedly
highlighted (Hewitt, 1983; Stallings, 1995;
Lavell and Franco, 1996; Wisner et al., 2004)
that both national policy and the institutional
and supporting legislative systems remain
fundamentally skewed to supporting disaster
management, in particular preparedness and
response, rather than risk reduction. At the
national level, responsibility is still usually
anchored in disaster management organizations,
which often lack the political authority or
technical capacities to influence important
decisions related to national and local sector
planning and investment. Whereas such systems
often mandate responsibility for DRM to local
governments, they may lack the necessary
resources and capacities. Such conditions create
major barriers to civil society participation and
result in weak accountability.

In some countries, developments outside the
realm of DRM have also influenced these
arrangements. In the United States of America,
for example, the events of 11 September 2001
shifted attention away from a broader focus on
DRM, which had evolved through the 1990s,
to an emphasis on crisis management and
emergency preparedness and response under
a newly created Department of Homeland
Security (Gerber, 2007).

7.2 Locating responsibility for
DRM at the centre of power
Coherent national policy for disaster
risk reduction and DRM needs to
be driven from the centre. This
means that responsibility for national
oversight and coordination needs
to be located in a central ministry,
and that financial planning for DRM
is included in the national accounting
system.

The role of a national disaster risk reduction
policy cannot be overestimated. It must be
clear and comprehensive, yet detailed enough
to define the roles and responsibilities of
different actors in development sectors as
well as local governments. The HFA Progress
Review highlights that about one third of the
82 countries and territories who reported have a
national disaster risk reduction policy in place,
and another third are currently developing one
or are in the process of having it reviewed.
Where responsibility for DRM is located
within central government it has an enormous
positive influence on the effectiveness of policy
and accompanying legislation and investment.
In principle, ultimate responsibility should
be vested at the highest possible political level
(UNISDR, 2009). However, where DRM has
been located in the Office of the President or
Prime Minister, it has often been rendered
politically weak, poorly resourced and, moreover,
far removed from central development and
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planning processes (UNESCAP and UNISDR,
2010). Also, when responsibility lies within
an environment ministry or an emergency
management organization, as is more common,
impact and influence on national or local
sector development planning and investment
decisions may be minimal (Box 7.1). In South
Africa, the National Disaster Management
Center (NDMC) is part of the Department
for Cooperative Governance and Traditional
Affairs which is perceived as having a low profile
(Williams, 2011), and limited links between the
NDMC and local governments mean that this
positioning has not been very successful. Where
responsibilities have been vested in interior or
defence ministries, the predominance of disaster
management functions, such as preparedness
and response, has generally been reinforced.
Where multi-sector, decentralized systems have
been created, often with names that allude
to risk reduction and management, this has
tended to introduce disaster management
into sectors and local governments, rather
than focusing attention on using development
planning and investment as opportunities for
DRM (UNISDR, 2007). ‘DRM focal points’
within ministries and technical agencies can
increase awareness of such issues within sectors
but, unless they have the resources and the

Box 7.1 National
responsibility for DRM in
Bangladesh
In Bangladesh, the Ministries of Food and of
Disaster Management and Relief were merged
in 2003 to create a new Ministry of Food and
Disaster Management (MoFDM). This has
significantly improved coordination of effective
disaster management, but still with a focus on
disaster relief, as the MoFDM is not represented
on key central government planning boards,
such as the National Economic Council and
the Economic Affairs Committee. It therefore
does not have the necessary political influence
required to drive disaster risk reduction across
government departments.

(Source: Williams, 2011)
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authority to call the sector to account for risk
reduction, their impact is limited and depends
on individual performance and relationships
(Williams, 2011). A good example of
successful leadership and mainstreaming is in
Mozambique, where the Coordinating Council
of Disaster Management is chaired by the Prime
Minister and attended at the ministerial level
(Williams, 2011).
In some countries, a national disaster risk
reduction policy framework has been developed
that defines an overall strategic vision for disaster
risk reduction that allows for specific policies to
be developed in each sector. The HFA Progress
Review, however, shows that without political
authority it is difficult to ensure coherence
between national and sector policies, or to
influence sector priorities. For example, Algeria’s
disaster management law of 2004 requires
coordination of all relevant sectors, but it has
been implemented with limited success. In
contrast, in the Gambia, the National Disaster
Management Council is chaired by the Vice
President with several cabinet ministers as
regular members, resulting in strong leadership
and commitment to DRM and its successful
integration into the country’s national
development policy, the National Vision 2020
(Lisk, 2010).
Mauritius, the Republic of Moldova, TimorLeste and Viet Nam all reported on the
challenge of implementing well-developed
national policy due to the lack of corresponding
legislation to enable adequate enforcement
and coordination. However, specific DRM
legislation is rarely the only legislation related
to reducing risks. Even countries that have
adopted comprehensive legislation regulate
risks through myriad sector laws and orders
with respect to land use, building and water
management. This may lead to multiple and
competing institutional responsibilities to
address underlying risk drivers and contradictory
policy objectives.
The incipient incorporation of DRM into
national planning and public investment systems
highlights an opportunity to explicitly locate
political authority and policy responsibility
for DRM, and for climate change adaptation,
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in a central planning body such as national
planning departments or ministries for economy
and finance. Given their role in deciding
the allocation of the national budget, these
ministries could have greater political leverage
over planning and investment in each sector if
they had policy responsibility for DRM.
There may be political resistance to moving
such responsibility to a central planning or
finance ministry, particularly where the existing
structure is in the defence sector. However,
as the focus of DRM shifts from managing
disasters to reducing risks, the political
incentives for strengthening the role of finance
and planning ministries are likely to become
more explicit.

7.3 Decentralization of DRM
functions
Effective local action requires human
capacity, financial resources and
political authority. Central policy
responsibility for disaster risk
reduction must be complemented by
adequately decentralized and layered
risk management functions, capacities
and corresponding budgets.

Across the world, central governments
are quietly sharing more power with subnational actors (O’Neill, 2005). In theory,
decentralization facilitates citizen participation,
more engaged decision makers, more local
knowledge, more resources and more
accountability, but in reality, that potential may
not be always realized (Scott and Tarazona,
2011).
Over the past 20 years, many countries have
adopted a decentralized approach to DRM.
Most DRM functions require local-level
planning and implementation, and the HFA
itself calls for the decentralization of authority
and resources to promote community-level
disaster risk reduction. Honduras’s 2010 Law

on the National Disaster Management System,
for example, establishes decentralization as a
guiding principle, and the 2010 Philippines
Disaster Risk Reduction and Management
Act makes capacity strengthening of its most
decentralized administrative units a state policy
(IFRC, 2011). However, not all new legislation
takes this approach, such as the centralized
plan in Thailand’s 2007 Disaster Prevention
and Mitigation Act. Of the 82 countries and
territories that reported progress implementing
the HFA in 2010, as of February 2011 only 48
confirmed that local governments have legal
responsibility and budgets for DRM.
Decentralizing responsibilities can also have
negative results if local governments are
unable to assign resources or dedicated staff
with adequate technical expertise (Pelling,
2007; ECHO, 2008; Salazar, 2010; Scott and
Tarazona, 2011). In Latin America, several
countries that have invested in decentralized
national systems of DRM for more than a
decade, such as Colombia and Nicaragua, still
struggle with inadequate local government
capacity and resources (von Hesse et al., 2008;
Hardoy, 2010). Some 900 of Colombia’s 1,098
municipalities have mandated local committees
for disaster risk reduction, but only 14 percent
implemented emergency and contingency plans.
A similar story is seen with South Africa’s 2002
Disaster Management Act. Although DRM is
supposed to be integrated into development
planning in most municipalities (Botha et
al., 2010), poor local government capacity
has severely limited integration (IFRC, 2011;
Johnson, 2011; Scott and Tarazona, 2011;
Wisner et al., 2011).
Decentralization without supporting legislation
has also proven very challenging in countries
that have attempted it, such as Timor-Leste
(IFRC, 2011). In traditionally centralized
states, decentralized systems have experienced
difficulties even after the enactment of
new laws. For example, Indonesia’s 2007
Disaster Management Act provided for
the decentralization of certain powers and
responsibilities for disaster risk reduction and
response, and each region and city was required
to create its own disaster management agencies
and committees. However, as of 2009, only
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18 of the 32 provinces had established such
bodies, and local government resources had not
yet been allocated (Kuntjoro and Jamil, 2010).
In its self-assessment, India also reported that
the devolution of power and financial resources
to local authorities has been a major challenge,
often hampered by state governments’ retention
of control.
More attention, therefore, needs to be paid to
how DRM functions are layered and tailored
to local contexts. DRM activities need to be
locally grounded, and responsibilities should
be devolved to the local level as much as
capacities allow. Not all functions need to be
fully decentralized, however, and some may
be more appropriately located at higher levels,
with greater capacity, political weight and
decision-making power. For example, central
governments should provide technical, financial
and policy support, and take over responsibility
for DRM when local capacities are exceeded
(Scott and Tarazona, 2011). Another approach
is to build up horizontal cooperation, where
strong local governments support weaker ones,
particularly in countries which have a number of
well-resourced and relatively independent local
authorities (Box 7.2).

Complete decentralization of budgeting and
reporting can also generate problems. Although
it may ensure that spending is in line with
local priorities, it almost inevitably leads to
divisions with national and sector policies and
programmes (Benson, 2011).
An incremental approach to decentralization
(Box 7.3) may be the best alternative. Where
local government capacity and resources are
particularly weak, ‘deconcentration’ may be a
good interim step towards the full devolution of
responsibilities and functions. In Mozambique,
for example, responsibility for DRM is highly
centralized in the National Institute for Disaster
Management (INGC). Its functions, however,
are implemented through deconcentrated
regional offices and local committees, separate
from and in parallel to the decentralized
system of local administration. As disaster risk
reduction has a high profile in Mozambique,
these deconcentrated mechanisms are well
resourced, and staff can relocate freely between
central and local levels depending on needs.
Given that local government capacity is weak,
most risk reduction functions are undertaken
by INGC staff (Scott and Tarazona, 2011).
However, while improving effective delivery,

Box 7.2 An alternative resource mechanism – cities in China
sharing human resources, experiences and finances
China has a twinning programme that transfers financial and technical support from one province
or municipality to a disaster-affected area with less human and financial resources. The twinning
agreement diverts 1 percent of the annual income plus technical capacity from the richer province to
fund recovery projects in the poorer province for three years.
After the 2008 earthquake in China, one such programme allowed funds from Shandong Province and
Shanghai Municipality to rebuild schools and hospitals in Beichuan County and Dujiangyan City to
higher standards. Shandong and Shanghai also deployed staff to the newly rebuilt institutes to provide
on-the-job guidance, and they invited teachers, doctors and managers to the donor provinces to
receive training.
Twinning provides benefits to both recipients and donors, building experience, capacities and
government networks within the country or region. It provides a stable source of funding and critical
capacity sharing for a number of years, and encourages longer-term partnerships and risk sharing.
Twinning also helps with the increased demand for skills after a disaster, as well as building these
capacities. It can be agreed on before a disaster, allowing for fast and predictable deployment during
recovery.

(Source: Ievers and Bhatia, 2011)1
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Box 7.3 Towards more responsible and responsive local risk
reduction
An incremental approach to decentralizing disaster risk reduction can address limited local capacities,
a primary barrier to effective local governance. Other options for addressing the problem of low
capacity are:
1. Not decentralizing down to the lowest possible level. Instead, create centres of excellence at
intermediate levels so that DRM technical resources and capacities can be pooled.
2. Taking a ‘layered’ approach. Different risk reduction functions are decentralized to different layers
depending on capacity, rather than wholly devolving or retaining centrally. Layering would have to
take place with a good understanding of the local context and the capacities for different functions
at different levels.
3. Using academic institutions and NGOs to support weak local governments. In Colombia, academic
institutions have successfully provided technical risk reduction services to local governments,
raising standards and credibility. However, municipalities with the weakest capacities often lack the
resources to contract such services unless there is central government support.

(Source: Scott and Tarazona, 2011)

such arrangements may in the long term
undermine local government authority and
capacities.

7.4 Strengthening accountability
Access to information on disaster risk,
particularly for the most vulnerable,
is the first step in reducing disaster
losses. Good risk governance
requires disaster-prone populations to
know their risks as well as their rights,
and a responsive and accountable
civil society engaged in constructive
dialogue with governments.

The quality of national and local governance
in general, and factors such as voice and
accountability in particular, influence why some
countries have far higher disaster mortality
and relative economic loss than others (Kahn,
2005; Stromberg, 2007; UNISDR, 2009).
For example, the level of corruption has a
direct and statistically significant impact on

government efficiency and the rule of law, two
key components of risk governance (Lavell
et al., 2010). Corruption also affects the level
of trust that citizens have in their government,
administration and services (Rose-Ackerman,
2001; Morris and Klesner, 2010). In general,
more democratic, accountable states with
more effective institutions tend to suffer lower
mortality (Anbarci et al., 2005; Escaleras et al.,
2007).
If it is true that ‘political survival lies at the heart
of disaster politics’ (Smith and Quiroz Flores,
2010), then accountability mechanisms are
particularly important in generating political
and economic incentives for disaster risk
reduction. The risk of being held to account
for decisions that result in avoidable disaster
risk can be a powerful incentive to make DRM
work.
In DRM, as in many development sectors,
establishing accountability is not straightforward
(Olson et al., 2011). Making direct attribution
and tracking of responsibility is complicated
by having multiple actors involved in the
construction of any specific risk. Outcomes of
any one actor’s decisions and actions may not
become visible until years or decades later, and
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inaction or symbolic actions may have greater
effects than decisions and actions actually taken.
Moreover, the dynamics of accountability in
any single context are subject to the historical
evolution of regulation and governance, of
cultural values and social norms.
Nevertheless, there are examples where direct
responsibility for action and inaction is
monitored, and bearing personal responsibility
for disaster losses can provide a powerful
incentive for investing in DRM. Indonesia has
enacted legislation that makes leaders directly
responsible for disaster losses, and in Colombia
the decentralization of DRM responsibilities has
meant that mayors have been imprisoned when
people were found to have died needlessly from
a disaster (Scott and Tarazona, 2011).
Access to information is a key factor that drives
accountability (World Bank, 2010b; Gupta,
2011). However, access to information is only
effective when governments actively support
the right to information, and when citizens
are aware of their legal right and are willing to
assert it. In addition, structural barriers, such
as illiteracy, may impede access to and use of
information (Gupta, 2011).
The 1883 explosion of Krakatoa, Indonesia,
followed the introduction of the telegram, and
so became the first globally reported disaster
(Winchester, 2003). Today, most disasters
are broadcast around the world in real time,
through television, radio, print media, mobile
social networking and the Internet. The media,
therefore, plays an increasingly important role
in holding governments, NGOs, international
organizations and other stakeholders to account
(Olson et al., 2011). This applies only when the
media is free and, more importantly, responsive
to disaster risk reduction perspectives, which
means it looks beyond the images of catastrophe
and body counts, and reports on of the causes
and longer-term impacts of disasters (Radford
and Wisner, 2011; Wisner et al., 2011).
The media play four different roles in the
wake of disasters: observing and reporting
facts such as mortality rates and the volume
of assistance provided, holding governments

142

and humanitarian actors to account, analysing
the causes of the disaster and raising public
awareness about potential improvements in
DRM (Olson et al., 2011). Importantly, and
given its global reach, the media can help create
political incentives not just in the disasteraffected country, but in other countries with
similar risks. As Box 7.4 shows, after the 2010
earthquakes in Haiti and Chile, media outlets
in Jamaica and Peru paid increased attention to
their own risks, highlighting the concern that ‘it
could happen here’ (Olson et al., 2011).
Evidence suggests that a culture of social
accountability, and specific mechanisms to
ensure it, can directly improve the effectiveness
of governance and service delivery (Acharya,
2010; Daikoku, 2010). Algeria’s 2004 Law on
the Prevention of Major Risks and on Disaster
Management in the Framework of Sustainable
Development now guarantees citizens a right to
information about the risks and vulnerabilities
of their places of residence and work, and
whether there are measures in place to reduce
risks and manage disasters (IFRC, 2011).
Likewise, Serbia’s 2009 Law on Emergency
Situations and El Salvador’s 2005 Law on
Civil Protection, Prevention and Mitigation
of Disasters, acknowledge citizens’ right to be
informed on disaster risks and oblige authorities
to provide this information. However, in other
countries information on disaster losses and
impacts is not always made public.
Whereas such laws are important, they do not
necessarily strengthen actual accountability
unless they are supported by penalties and/
or effective performance-based rewards.
For example, provisions in legislation and
the regulation of public office can specify
the liabilities of politicians and government
leaders, becoming more effective when linked
to expenditure and budgets. Transparent
contractual arrangements between government
departments and between government and
private service providers also contribute to
increased accountability. Where rights and
obligations are clearly articulated and tied to
concrete performance measures, service delivery
can improve dramatically (Box 7.5).
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Box 7.4 The role of the media following the 2010 Haiti and
Chile earthquakes
Following the 2010

Figure 7.1
Excerpt from
El Comercio:
hypothetical
tsunami striking a
beach community
south of Lima

Chile earthquake,
the media identified
gaps and overlaps
between government
agencies, central and
local government, and
the need to improve
seismic monitoring.
Following the Haiti and
Chile earthquakes, the
media in neighbouring
countries increased
their disaster reporting.
Nearly 20 percent of
the media reports in

(Source: El Comercio, 18 February 2010)

Jamaica and 13 percent in Peru focused on the need to identify risks and vulnerabilities in their own
countries, and another 15 percent and 34 percent respectively on risk reduction measures. In Peru,
for example, the press ran articles on the potential risks tsunamis posed to coastal communities (see
Figure 7.1). In Haiti, Chile and neighbouring countries, the media showed that it was capable of holding
governments and the international community to account. This capacity is limited however, by the
media’s short attention span and rapid drop-off in coverage after disasters.

(Source: Olson et al., 2011)

Box 7.5 Social audits to ensure accountability in rural
employment in India
India’s National Rural Employment Guarantee Act (NREGA) facilitates accountability by both
governments and civil society. It includes decentralized planning and implementation, proactive
disclosures and mandatory social audits of all projects. The impetus was provided by strong political
will and a committed high-level bureaucracy. In 2006, the Strategy and Performance Innovation Unit
(SPIU) of the Department of Rural Development, collaborated with MKSS, a civil society organization
in Rajasthan that pioneered social auditing in India, to train officials and civil society activists and to
design and conduct pilot social audits. This process trained 25 civil society resource persons at the
state level, complemented by 660 more at the district level, with audits conducted by educated youth
volunteers identified and trained by this pool of expertise.
Since the first social audit was conducted in July 2006, an average of 54 social audits have been
conducted every month across all 13 NREGA districts. Whether audits have resulted in improved
accountability in service delivery needs to be researched, but significant and lasting impacts are already
evident, including improvements in citizens’ awareness levels, their confidence and self-respect, and
importantly, their ability to engage with local officials.

(Source: Acharya, 2010)
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7.5 Scaling up DRM
Where communities, civil society
organizations and governments enter
into partnership, the scale of DRM
efforts can be increased considerably.
However, this requires a change in the
administrative culture of many public
departments: to accept that working
directly with low-income communities
in risk-prone areas must become the
norm rather than the exception.

A strong civil society can play a critical role
in creating social demand for DRM, by
ensuring political responsibility and increased
accountability, mostly at local levels (UNISDR,
2010; Gupta, 2011; Satterthwaite, 2011). Civil
society organizations, where they have the ability
and opportunity to organize and voice their
positions, can reduce local risks while building
political and economic imperatives for DRM.
Without innovative local partnerships between
civil society, local and central government
and other stakeholders, instruments such as
public investment planning or conditional cash
transfers are unlikely to be effective. Also, as
highlighted in the previous chapter, without

such partnerships, land use management policies
and building regulations may actually construct
risk rather than reduce it.
Community-based DRM (CBDRM) has
moved to centre stage within many NGOs,
international organizations and some
governments. The concept was originally
described as a cost-effective approach to
ensure greater government responsiveness and
accountability to local needs, particularly
those of risk-prone, low-income households
and communities (Maskrey, 1989). In
practice, however, it has often been limited
to improvements in community preparedness
and response capacities through local projects,
and there are clear limits as to what risk-prone
households and their organizations can achieve
on their own (Satterthwaite, 2011). They only
rarely control resources or influence decisionmaking processes in a way that could unlock
access to safe land, manage complex watersheds,
or undertake large-scale public works often
necessary to reduce risk.
Real CBDRM occurs when risk-prone
communities have been able to progressively
engage and involve government and other
supra-local actors to support their activities
and improve accountability (Maskrey, 2011)
(Box 7.6.). This approach to scale up local action
implies a very different kind of engagement

Box 7.6 Community-driven disaster risk reduction in Philippine
cities
Organized urban communities and government-community networks are strong vehicles for social
mobilization and disaster risk reduction in the Philippines. Communities are involved in the identification
and prioritization of post-disaster assistance, and in the management and monitoring of materials
delivered for housing and other uses.
The community associations also used their own savings as leverage to engage municipal government
in obtaining additional resources to secure land for post-disaster housing. Municipalities can access
national calamity funds, as well as their own calamity funds, which can be 5 percent of their total budget.
The new Disaster Risk Reduction and Management Law, passed in May 2010, now enables most such
funds to be used for disaster risk reduction, with a need to reserve only 30 percent as a contingency for
post-disaster interventions. Not all communities are aware of the new law and its implications, however,
so funds have not yet been disbursed directly to the communities, but experience suggests that this will
be the next step towards greater flexibility and community ownership.

(Source: Carcellar, 2011)
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between civil society and governments than
occurs in most CBDRM projects.
A number of characteristic local processes
are evident where such a community-level
engagement has occurred. These include riskprone households and their organizations
gaining a greater awareness of local disaster
losses, impacts and risks. There is the building
of partnerships with local governments and
other stakeholders, which allows negotiation on
priorities, public investment and support, and
the implementation of measures that not only
reduce disaster risk, but have other benefits such
as improvements in local infrastructure and
services. There is also evidence of greater costeffectiveness and sustainability of investments
(Maskrey, 1989, 2011; Satterthwaite, 2011).
Case studies from India (Livengood, 2011),
the Philippines and the Caribbean (Pelling,
2010) show that local households have played
an active role in increasing risk awareness in
local governments, through exercises in risk
mapping and vulnerability assessment. In
Cuttack, India, for example, a joint government–
community risk assessment process builds
on more than two decades of communityled data collection and mapping. Today, the
mapping includes GPS-marked boundaries
and maps of informal settlements, producing
digital maps at the city scale which can be
presented to municipal authorities. This process

of settlement identification, mapping and
demarcation, encompassing all of Cuttack’s
informal settlements, has led to an accurate and
disaggregated database on risk and vulnerability
that is fed into a city-wide assessment (Livengood,
2011).
A community organization on its own rarely has
the leverage to engage governments or hold them
to account, but networks and consortia of expert
institutions and civil society organizations can
promote government support to local initiatives.
This can increase their effectiveness and
sustainability, improve implementation, ensure
accountability, help scale up local initiatives
and projects and, importantly, play a key role
in strengthening local capacities (Satterthwaite,
2011; Scott and Tarazona, 2011; Venton 2011).
When communities have some ownership of
contributions to risk reduction, their ‘small
pipes’ can be combined with the ‘large pipes’ of
public services and infrastructure, and the unit
costs of both community and local government
investment can be reduced significantly. Then,
there is also a better chance that central resources
meet local needs, and that other vulnerabilities
are reduced over time (Hasan, 2010). Scaling up
such experiences calls for innovative financing
arrangements that merge public planning and
investment with local priority-setting and
decision-making, as for example, in post-disaster
reconstruction (Box 7.7).

Box 7.7 Flexible financing for community-led ‘building back
better’
A community fund is a key tool that enables communities to participate in planning and implementing
post-disaster reconstruction. This type of financing must be flexible enough to allow survivors to
collectively assess their particular reconstruction and development needs. Ideally, this includes a revolving
fund system that provides longer-term financial solutions, with different funds for different needs. This
allows accounts to be managed by different groups and reduces the risk of creating power imbalances
within the community. It also usually improves the transparency of contributions and expenditures.
In some cases, survivors are able to add their own contributions to community funds. The Homeless
People’s Federation in the Philippines builds on existing savings for post-disaster reconstruction
planning and funding, so people’s savings contribute, while giving community members a measure of
independence. These savings can also provide a basis for much needed access to loans. After cyclone
Nargis, for example, villages in Myanmar borrowed money to ensure that all affected households were
able to rebuild.

(Source: Archer and Boonyabancha, 2010)
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A culture of public administration that provides
incentives for working in partnership with lowincome groups, however, remains the exception
rather than the rule and is a major obstacle to
change in many countries. In some contexts,
legal barriers may prohibit municipalities
from working in informal settlements.
Although legislation and regulation requiring
the participation of multiple stakeholders in
planning and development have become more
common, such measures may unintentionally
legitimize government actions rather than
encourage communities to question or challenge
unresponsive institutions (Gupta, 2011). In
Turkey, multi-stakeholder forums for building
and planning include representation from civil
society, academic institutions, professional and
private sector organizations. However, their
recommendations are rarely implemented, the
mechanisms are difficult to sustain (Johnson,
2011), and participation has been influenced by
state patronage (Ganapati, 2009; Oezerdem and
Jacoby, 2006; Johnson, 2011). A lack of clarity
in the law on what is meant by participation or
weak enforcement provisions result in ineffective
consultation processes or those that exist on
paper only.

Scaling up local initiatives, therefore, requires
new capacities and skills in local and central
government institutions. It also requires a
cultural shift in the attitude of municipal
governments, contractors and non-governmental
organizations towards working in partnership
with low-income households and their
representative organizations. ‘Volunteer technical
communities’ can also play an important
role in this process, filling gaps in knowledge
and technology (Blanchard, 2011). In many
cases, such changes have been triggered by
a new generation of elected mayors with a
sincere commitment to improve conditions
in informal settlements (Satterthwaite, 2011).
Cities are also learning from one another about
innovative approaches to planning, financing
and development. In contrast to high-income
countries where DRM is largely provided for
by the government, risk-prone households
and communities in low- and middle-income
countries have always had to innovate creative
solutions to manage their risks. As an increasing
number of national and city governments start to
put in place structures and resources to support
and facilitate local efforts, a new perspective for
risk governance is opening up.

Note
1
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For more information, refer to www.sc.gov.cn/zt_sczt/
zhcjmhxjy/cjjy/kjcj/200912/t20091217_871603.shtml
and www.sc.gov.cn/zt_sczt/zhcjmhxjy/dkzy/sf/200912/
t20091201_859811.shtml.
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Chapter 8
Redefining development:
the way forward
The City of Chongqing, China, during the 2010 flood of the Yangtze River.
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Chapter 8 Redefining development: the way forward
The preceding chapters highlight key opportunities to reduce disaster risks
and facilitate implementation of the Hyogo Framework for Action (HFA). This
collected evidence allows decision-makers and their constituents to quantify
the costs and benefits of investments in disaster risk management (DRM), and
weigh the trade-offs between action and inaction. Fundamentally, the challenge
is not to protect development, but to use it to address the underlying risk
drivers.
Strategic investments must be taken, often with uncertainty and incomplete
information, and this report makes a compelling case for action in four areas.
1. Addressing global risk drivers
2. Taking responsibility for risks
3. Leveraging existing development instruments
4. Strengthening risk governance capacities
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8.1 Address global risk drivers
Primary responsibility for reducing
disaster risks rests with individual
countries, but progress also depends
on international cooperation to
address climate change and
support adaptation, particularly in
developing countries where risk is
concentrated. In highly vulnerable,
low-income countries, DRM and
adaptation financing should be
used to strengthen risk governance
capacities. This will leverage
mainstream development investment
and help meet the Millennium
Development Goals.

8.1.1 Invest in risk governance for
highly vulnerable countries
There is a group of vulnerable low-income
countries whose development paths are
diverging from those of OECD countries
and other low- and middle-income countries.
Major development investments are needed to
assist these countries to address the structural
causes of poverty, upgrade informal settlements,
build risk-reducing infrastructure, improve
natural resource management and strengthen
governance at all levels. These are indispensible
conditions for improving risk governance
capacities, including those needed for climate
change adaptation.
Chapter 2 illustrated that economic
development generally increases hazard
exposure. A country’s ability to develop with
accompanying reductions in vulnerability is
therefore critical to managing and reducing
disaster risk. However, there will always be
trade-offs between economic growth and risk
reduction. For example, tourism development
may generate employment and foreign exchange,
but if not well planned and managed, it may
increase both agricultural and hydrological

drought risks and lead to the degradation of
hazard-regulating coastal ecosystems. Similarly,
policies designed to increase certain agricultural
exports may overexploit water resources and
concentrate drought risks among subsistence
farmers.
Investment in strengthening governance is
therefore particularly important. Countries with
effective institutions, low levels of corruption
and strong accountability will have a far greater
capacity to address underlying risk drivers. High
GDP per capita alone does not guarantee strong
risk governance. Countries whose economies
depend on energy exports, for example, are
often characterized by high GDP per capita but
weak risk governance (Dara, 2011). Therefore,
efforts to strengthen risk governance must go
hand in hand with economic development
so increases in exposure are accompanied by
reductions in vulnerability.

8.1.2 Adopt low-carbon
development
Since the publication of the 2009 Global
Assessment Report (GAR09) (UNISDR,
2009), the UNFCCC Parties have failed to
agree on a binding multilateral framework to
reduce greenhouse gas emissions. Meanwhile,
atmospheric CO2 concentrations surpassed 391
ppm, and grew by 2.42 ppm in 2010 (Tans,
2011). This was one of the largest annual
increases ever recorded, despite the growing
momentum to adopt low-carbon energies and
technologies in a number of countries and
sectors. This trend must be reversed. Mitigating
climate change is one of the few means by which
the frequency and intensity of certain physical
hazards can be reduced.
As highlighted in GAR09, the primary means
to mitigate climate change is for countries to
adopt low-carbon development paths. With the
exception of large, rapidly growing economies
such as China, India and Brazil, most lowand middle-income countries make small
contributions to the global carbon footprint,
meaning that climate change mitigation is
largely out of their hands. These countries have
contributed least to climate change but already
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have the greatest difficulty addressing existing
disaster risks. As those risks become magnified
by climate change and increasing climate
variability, these countries will have even greater
difficulty managing disaster impacts.
In major greenhouse gas-emitting countries,
climate change mitigation can also provide
other important risk reduction benefits. For
example, urban and regional development can
be planned in a way that reduces flood risk and
transportation-related CO2 emissions. The UNCollaborative Programme on Reducing Emissions
from Deforestation and Forest Degradation in
Developing Countries (UN-REDD) has been
specifically designed to reduce emissions while
simultaneously regulating hazards and supporting
rural livelihoods and ecosystems.

8.1.3 Capitalize on political
momentum for adaptation
Climate change adaptation is one issue on
which the UNFCCC Parties made significant
progress in 2010. At COP 16 in December
2010, the Cancún Adaptation Framework was
adopted, inviting governments to link their
implementation of climate change adaptation
to other policies and processes, including
the HFA. The Green Climate Fund was also
established to provide direct financing for
adaptation to developing countries. Given
that most adaptation programming has been
indistinguishable from DRM, these agreements
will potentially increase the resources available
for risk reduction in general.
There is growing momentum towards the
integration of climate change adaptation and
DRM into national development planning
and investment. However, in most countries,
institutional and programme mechanisms
are managed separately and are only weakly
coordinated. Both DRM and adaptation need
to be integrated into national development
planning and investment, local governance
should be strengthened, and partnerships with
civil society facilitated.
Additional resources for climate change
adaptation and for DRM should be used to
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strengthen risk governance capacities including
those accounting for disaster loss and assessing
risk. These resources could then leverage the
billions of development dollars that low- and
middle-income countries invest each year
to better address underlying risk drivers and
reduce vulnerability. Such adaptation resources
can provide the critical mass needed to address
increasing risks in a context of climate change
and provide a ‘no regrets’ strategy, particularly
given the inherent uncertainty of future climate
scenarios.
In addition, donors that provide budget support
to low- and middle-income countries through
overseas development assistance could learn
from countries that are starting to factor disaster
risk considerations into their public investment
planning. They could then incorporate this
learning into their dialogue with other recipient
countries, in the context of OECD-DAC as one
example.

8.2 Take responsibility for risk
Further progress in risk reduction
will depend on governments taking
decisive steps to explicitly recognize,
and take full ownership of, and
responsibility for, their stock of risk.
This entails political risks, as it requires
acknowledging the real costs and
consequences of unmanaged risk.
However, without owning their risks,
countries remain effectively in denial,
while experiencing unexpected
disasters for which they are neither
prepared nor able to manage.
This continuously erodes their
development potential, as the stream
of recurrent losses from extensive
disasters either absorbs public
resources or is transferred to lowincome households and communities.
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Key elements for successful disaster risk management (DRM)
across governance scales and development sectors identified in the
2011 Global Assessment Report on Disaster Risk Reduction
Take responsibility for risk
Invest in risk reduction
Use cost–benefit analysis to target
the risks which can be most
efficiently reduced and which
produce positive economic and
social benefits

Take responsibility
Develop a national disaster
inventory system to
systematically monitor losses
and assess risks at all scales using
probabilistic models

Anticipate and share risks
that cannot be reduced
Invest in risk transfer to protect
against catastrophic loss, and
anticipate and prepare for emerging
risks that cannot be modelled

Integrate DRM into existing development instruments and mechanisms
Regulate urban and
local development
Use participatory
planning and budgeting
to upgrade informal
settlements, allocate
land and promote safe
building

Protect
ecosystems
Employ participatory
valuation and
management of
ecosystem services
and mainstreaming of
ecosystem approaches
in DRM

Offer social
protection
Adapt conditional cash
transfer and temporary
employment schemes;
bundle micro-insurance
and loans; consider
social floor and poverty
line

Use national
planning and
public investment
systems
Include risk assessments
in national and sector
development planning
and investment

Build risk governance capacities
Show political will
Place policy
responsibility for
DRM and climate
change adaptation in a
ministry with political
authority over national
development planning
and investment

Share power
Develop decentralized,
layered functions; use
principle of subsidiarity
and appropriate levels
of devolution including
budgets and to civil
society

8.2.1 Account for disaster losses
The crucial first steps of taking responsibility for
risk involve the systematic recording of disaster
losses and impacts, and the institutionalization
of national disaster inventory systems. Countries
collect statistics on demography, employment,
economic activity and many other development
indicators to orient economic and other public
policies, but without accurate accounting
for disaster losses, such indicators form an
incomplete picture. Comprehensively recording
disaster losses and downstream impacts will
allow governments to measure and value the
costs of recurrent disasters and identify the

Foster partnerships
Adopt a new culture of
public administration
supportive of local
initiatives and based on
partnerships between
government and civil
society

Be accountable
Ensure social
accountability
through increased
public information
and transparency; use
performance-based
budgeting and rewards

underlying drivers of risk. Unless a country can
calculate the cost of these losses, it is unlikely
to be able to justify significant investments in
DRM in the national budget.
Accounting for drought losses and impacts is
a particular gap, even in those countries that
have developed systems for recording losses
from other physical hazards. National disaster
inventory systems need to include criteria
for measuring drought losses, not only in
agriculture, but also in terms of impacts related
to livelihoods, health and other economic
sectors.
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A number of countries have already established
disaster inventory systems, many within the last
few years. However, there remains significant
room for improvement, as 90 percent of the
countries that endorsed the HFA do not
currently have functioning and institutionalized
systems for recording disaster losses, and
downstream impacts are currently only
measured in isolated small-scale studies.

8.2.2 Quantify the risks
Countries not only need to know what they are
losing, they must also estimate potential future
losses for which they need to be prepared. A
comprehensive probabilistic risk assessment that
includes drought risk is the key to developing
a cost-effective portfolio of disaster risk
management measures. One method, using a
‘hybrid loss exceedence curve’, is highlighted in
Chapter 5 of this report.
The capacity to apply probabilistic risk
methodologies depends on accurate historical
disaster loss data, and adequate capacity to
assess vulnerability, for example by maintaining
a functioning network of rainfall or seismic
monitoring stations. This in turn requires strong
institutional frameworks for hazard and risk
assessment, which in many countries remain
fragmented and poorly coordinated between
a number of different and often competing
institutions.
The formulation and adoption of international
standards for disaster loss accounting and risk
estimation may provide additional incentives for
countries to take ownership of their risks. This
could be especially important if such standards
are used to prioritize financing for climate
change adaptation and DRM.

8.2.3 Use cost–benefit analysis to
guide disaster risk management
investments
Systematically accounting for losses and
comprehensively assessing risks help
governments categorize and stratify their
stock of both extensive and intensive disaster
risks. Cost–benefit and other analyses can
then be used to assess economic and political
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costs and benefits of different prospective,
corrective and compensatory risk management
approaches. A well-balanced portfolio of DRM
investments can produce powerful incentives
for governments, including the enhanced
quality and sustainability of public spending,
increased public safety and business continuity,
strengthened financial protection and fiscal
stability, and avoidance of political fallout in the
event of a catastrophic disaster.
A balanced portfolio is likely to include
investments in prospective risk management,
through effective planning for example.
Corrective risk management is often less costeffective but is necessary to address existing
concentrations of risk, particularly in the
case of critical services and facilities such as
hospitals. Compensatory risk management may
include a mix of different instruments, such as
national contingency funds, contingent credit,
insurance and reinsurance. These mechanisms
contribute to providing financial liquidity and
fiscal stability after disasters, as well as more
predictable recovery and reconstruction. If
risk-transfer measures are linked to specific
requirements and criteria for risk reduction, they
can provide a powerful incentive for other DRM
investments.
At present, drought risk management currently
relies on forecasting, early warning and
compensatory measures, including relief and
insurance. Access to early warning information
that can inform decisions on what crops to
plant and when, and insurance to buffer losses,
can significantly reduce the vulnerability and
increase the resilience of subsistence farmers.
Compensatory measures play an important
role, but their penetration in low- and middleincome countries is at present still incipient,
and unless they are used strategically, they
can reinforce poor resource management.
These measures need to be complemented by
prospective drought risk management to ensure
that all new development takes into account
current and anticipated future water availability.
As the March 2011 nuclear crisis in Japan
shows, governments should also invest time
and resources in anticipating emerging risks. In
general, while there is widespread recognition
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of the potential magnitude of such risks, few
governments or international organizations
currently have policies to deal with them, and
even fewer have translated any such policy
into operational instruments. Developing
scenarios of ‘what might happen’ and preparing
appropriately means moving away from viewing
future risks merely as an extension of the
past. This is especially important with climate
change, which may trigger hazards that have no
historical antecedent in a particular location. It
involves developing anticipatory capacities and
tools such as scenario development and horizon
scanning, and having the adaptive capacity to
factor ‘what might happen’ scenarios into future
policies and plans. In turn, this will require
overcoming an aversion to risk and innovation
that often characterizes both the public sector
and international organizations.

8.3 Leverage existing
development instruments and
mechanisms
While DRM has conventionally been
delivered through stand-alone
projects and programmes, a number
of governments are now adapting
existing development mechanisms
and instruments to reduce risks and
strengthen resilience. These include
public investment planning, social
protection and ecosystem-based
approaches. Although many of these
innovations are incipient, they hold
the promise of addressing underlying
risk drivers, and simultaneously
generating co-benefits for multiple
stakeholders. These mechanisms
may build on existing institutional
capacities, which should offer
powerful incentives for governments.

8.3.1 Factor disaster risk
into public investments and
development plans
Factoring disaster risk considerations into
national planning and public investment
decisions can radically scale up risk reduction.
This is due to the large scale and targeted
focus of public investment in many low- and
middle-income countries and many low-income
communities of other countries, making them a
particularly strategic entry point for addressing
risk drivers.
Co-benefits include enhanced social and
economic development, such as fewer schools
or roads damaged in floods and earthquakes,
and improvements in the quality, coherence
and sustainability of public spending. Whereas
a number of countries have already factored
disaster risk into the evaluation of public
investment projects, far greater benefits could be
achieved if it is also included further upstream in
the national planning cycle, i.e., development,
sector and land use planning.
Above all, it is essential that drought risk be fully
factored into national development, requiring a
high-level policy and planning framework that
addresses the many competing uses of water
and the decline of available water resources.
Strengthened local governance, including
partnerships between governments, the water
sector and water users, is similarly vital to
address conflicting demands for water at the
sub-national level.

8.3.2 Employ social protection
to reduce vulnerability and buffer
losses
Many countries are already making huge
investments in social protection through
instruments such as structural conditional
cash transfers and temporary employment
programmes. They increase the disaster resilience
of risk-prone households, and the criteria for
receiving such cash transfers can be modified
when a disaster is forecast or in areas that are
exposed to recurring hazards. They could also
be given to non-poor households that are likely
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to become poor if they were to suffer disaster
losses. Temporary employment programmes
provide additional household income and can be
used after disasters or to offset predicted events
such as seasonal droughts. Bundling microinsurance with micro-finance and other loans
is an additional complementary source of social
protection, and they can be adapted to generate
specific incentives for DRM in businesses and at
the household level. These instruments can reach
out to millions of risk-prone households using
existing institutional structures and mechanisms,
reducing poverty and vulnerability at the same
time.

8.3.3 Recognize the value of
healthy ecosystems
For reducing disaster risk, the protection,
restoration and enhancement of ecosystems
such as forests, wetlands and mangroves can be
much more attractive in terms of cost–benefit
ratios than ‘conventional’ hard engineering
solutions. Also, ‘greening’ cities – by planting
trees and roof gardens, and increasing the
permeability of paved surfaces – may be a more
cost-effective means of reducing urban flooding
than expensive investments that increase
storm drainage capacity. In addition, such
‘green’ solutions can also improve groundwater
availability and reduce summer temperatures,
generating important energy savings during
peak consumption periods. Similarly, restoring
wetlands can be a less expensive way to mitigate
flood hazard than constructing additional river
defence walls, while also increasing the supply
of water, improving biodiversity and providing
livelihood opportunities in fishing and tourism.
Instruments and methods for using ecosystem
management for DRM include protected area
legislation, integrated planning, ecosystem
accounting and payment for ecosystem services.
At present, the principal obstacles against
more widespread adoption of such instruments
remain the undervaluation of ecosystem services
and associated co-benefits, partly due to data
scarcity and a lack of understanding by planners
and professionals in the construction and
engineering sectors.
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8.3.4 Adopt a participatory
approach to planning and
regulations
Most low- and middle-income countries have
policies, legislation and capacities related to urban
planning, management and building regulations.
However, using such instruments for DRM has
proved to be a challenge, particularly where a
large proportion of urban development occurs
in the informal sector. What is required is the
adoption of a culture of planning and regulation
based on partnerships and joint ownership,
between local and central governments, riskprone households and communities and
organizations that represent them.
National laws should stipulate local government
responsibility for planning and control while
ensuring adequate resources to plan and regulate
development. Laws can be strengthened by
explicitly acknowledging and endorsing the
responsibilities of civil society, community
representatives, and mechanisms that can be
used to promote partnership and dialogue. These
mechanisms include participatory budgeting
in which low-income households, their
organizations and other stakeholders are involved.
Processes include establishing investment
priorities, negotiation of more flexible planning
and building standards appropriate to the needs
of low-income households, negotiated processes
to identify land and secure tenure, and joint
planning and implementation of settlement and
infrastructure upgrading. Regulations that require
less government oversight and which become
engrained in local planning and building practices
represent another opportunity. For example,
simple building codes and processes coupled with
education on safe building practices can go a long
way to improve the safety of housing.
In many low- and middle-income countries,
a participatory approach should be adopted
by necessity and not just by conviction. It
represents the most cost-effective and sustainable
mechanism for reducing urban risks, while at
the same time facilitating poverty reduction, and
a more constructive relationship between civil
society and government.
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8.4 Strengthen risk governance
Using development mechanisms and
instruments for DRM requires a reform
of many existing risk governance
arrangements. This requires
increased political authority and policy
coherence in central government,
competent and accountable local
governments, and the willingness of
governments to work in partnership
with civil society, particularly with lowincome households and communities.

8.4.1 Place responsibility for DRM
within strong central institutions
In central government, overall responsibility for
DRM and also climate change adaptation should
be placed in a ministry or office with the political
authority to ensure policy coherence across
development sectors. The full integration of
DRM into all sectors and local public investment
must be ensured through assessments, planning
and budgeting. Such arrangements would mean
that the responsible body, such as a central
planning or finance ministry, for example, is
not also tasked with delivery. Practical disaster
management may remain a responsibility of a
civil protection or emergency management office,
social protection would remain anchored in a
social ministry, and so on.
National disaster risk reduction policy
frameworks are rarely based on comprehensive
national risk assessments, and thus do not provide
the kind of focused goals, targets and benchmarks
that assist in implementation, monitoring and
enforcement. A national policy, if based on a
stratification of DRM, can provide a broader
framework for development planning and public
investment decisions, including risk financing,
social protection strategies, and sector policies,
plans and programmes. If the policy framework
is owned by an office or ministry with strong
political and economic leverage, it will have a
better chance of delivery.

8.4.2 Decentralize responsibility,
capacities and resources in
tandem
Competent and accountable local government is
a precondition for effective DRM. Unless local
governments have the capacities and resources
to fulfil their functions, decentralization of
responsibilities may be counter-productive. In
decentralization processes, more attention needs
to be paid to the appropriate layering of functions,
where higher administrative levels financially
and technically support local implementation.
If the decentralization of relevant functions and
resources cannot be fully realized due to extremely
weak local capacities, an incremental approach
may be the most effective way forward.
The deconcentration of functions without wholly
devolving authorities and budgets can be a
pragmatic first step towards full decentralization.
Twinning of capacity-rich municipalities and
regions with poorer or more risk-prone ones,
and strategic partnerships between technical
centres and civil society organizations, further
complement incremental devolution.

8.4.3 Hold decision-makers and
institutions accountable
Social demand for improved accountability
mechanisms can galvanize political will to
invest in DRM or reform risk-governance
arrangements. For national policy and local
delivery to function effectively, there needs to
be an awareness of rights and obligations by
all sides, supported by strong and transparent
accountability mechanisms. Provisions in
legislation and specific regulations of public
office can clearly demarcate the liabilities
of leaders and government officials. Where
transparent contractual arrangements both for
civil servants and private service providers are
agreed upon, such liabilities can be linked to
expenditure and budgets. This can be done
through performance reviews within and across
government departments or through social
audits at a local or sector level.
The media and civil society play an important
role in creating the social demand for
strengthened accountability mechanisms,
155

not just for effective DRM but for public
investments overall. This report presents
evidence that such social accountability brings
marginalized groups into the public arena, and
significantly increases development effectiveness
by improving service delivery at the local level.
Citizens must be aware of disaster risks if they
are to hold governments to account, but the
lack of public information and education was
highlighted as a significant gap in the HFA
Progress Review. The limited public awareness
activities that do occur focus primarily on
physical hazards or on the preparedness and
response aspects of disaster management.
Far more resources need to be devoted to
increasing public awareness of risks and risk
drivers at all levels and scales, and the need for
a comprehensive approach that goes beyond
disaster management. An important first
step would be to ensure that citizens have
access to national disaster loss inventories and
comprehensive risk assessments. In a number
of countries public access to disaster loss and
risk information is not encouraged, which
undermines accountability.

8.4.4 Partner with civil society
Effective local governance relies on adopting
approaches to local planning, financing and
investment that build on partnerships with civil
society, particularly with risk-prone households
and their representative organizations. This
allows for the scaling up of community
initiatives. Where community organizations
have only limited capacity to reduce disaster risk
and to hold governments to account, meso-level
partnerships with other organizations, expert
institutions and government bodies can improve
the success of local and community-driven
disaster risk reduction.
The enabling of such partnerships is an
imperative, yet it must be done in a transparent
manner based on clear terms of reference for
each partner, and supported by an adequate legal
framework. Where the roles and responsibilities
of all partners are defined and well aligned,
their joint action will provide the most effective
means of addressing DRM challenges across
scales. However, this may require a change in
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the culture of public administration and the
adoption of new ways of working.

8.5 Build momentum for disaster
risk reduction and management
Acknowledging and understanding the
existence and importance of the stock of risk
is the responsibility of every government. The
HFA provides a general roadmap for achieving
substantial reductions in disaster losses, but
countries now need to set their own specific goals
and targets. To do this, a number of tools are
available to facilitate a process that is inclusive
and transparent, and accountable to those most
affected by disasters. These include the HFA
Progress Review, national disaster loss monitoring
systems, probabilistic risk assessments, and cost–
benefit analyses.
This report has shown that there are many
reasons why countries do not invest enough in
disaster risk reduction, but there are no excuses
for continuing to do so. The time for taking
serious action is now. Fortunately, many of the
policies discussed in this report will generate net
savings for governments if adapted and adopted,
by producing parallel development benefits. The
evidence strongly suggests that cost-effective
measures, if transparently developed, will also
increase political as well as economic capital.
The process of compiling this report benefitted
from the participation of more governments,
technical experts, international organizations and
civil society groups than were able to contribute
to the 2009 report, indicating a growing
momentum for disaster risk reduction. This
needs to be harnessed and directed toward gaps
in research and current knowledge. Known gaps
include seismic risk, which was omitted from this
report pending the finalization of new earthquake
models, and an analysis of global drought risks
just initiated. Disaggregated disaster impacts by
gender and age need to be better understood,
and the role of the private sector requires closer
examination. Feedback loops between risk drivers
must be examined as well as the cost-effectiveness
of additional DRM measures. Closing such gaps
will help in identifying the more cost-effective
means of reducing disaster risks, and further build
the case for more investment in DRM.
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Annex
Hyogo Framework for Action Monitor: Core indicators1
Priority for action 1:
Ensure that disaster risk reduction is a national and a local priority with a
strong institutional basis for implementation
Core indicator 1.1

National policy and legal framework for disaster risk reduction exists with
decentralized responsibilities and capacities at all levels

Core indicator 1.2

Dedicated and adequate resources are available to implement disaster risk reduction
plans and activities at all administrative levels

Core indicator 1.3

Community participation and decentralization is ensured through the delegation of
authority and resources to local levels

Core indicator 1.4

A national multi-sectoral platform for disaster risk reduction is functioning

Priority for action 2:
Identify, assess and monitor disaster risks and enhance early warning
Core indicator 2.1

National and local risk assessments based on hazard data and vulnerability
information are available and include risk assessments for key sectors

Core indicator 2.2

Systems are in place to monitor, archive and disseminate data on key hazards and
vulnerabilities

Core indicator 2.3

Early warning systems are in place for all major hazards, with outreach to communities

Core indicator 2.4

National and local risk assessments take account of regional and trans-boundary
risks, with a view to regional cooperation on risk reduction

Priority for action 3:
Use knowledge, innovation and education to build a culture of safety and
resilience at all levels
Core indicator 3.1

Relevant information on disasters is available and accessible at all levels and to all
stakeholders through networks, development of information sharing systems, etc.

Core indicator 3.2

School curricula, education and relevant training material include disaster risk
reduction and recovery concepts and practices

Core indicator 3.3

Research methods and tools for multi-risk assessments and cost–benefit analysis are
developed and strengthened

Core indicator 3.4

Country-wide public awareness strategies exist to stimulate a culture of disaster
resilience, with outreach to urban and rural communities
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Priority for action 4:
Reduce the underlying risk factors
Core indicator 4.1

Disaster risk reduction is an integral objective of environment related policies and
plans, including land use and natural resource management and climate change
adaptation

Core indicator 4.2

Social development policies and plans are being implemented to reduce the
vulnerability of populations most at risk

Core indicator 4.3

Economic and productive sectorial policies and plans have been implemented to
reduce the vulnerability of economic activities

Core indicator 4.4

Planning and management of human settlements incorporate disaster risk reduction
elements, including enforcement of building codes

Core indicator 4.5

Disaster risk reduction measures are integrated into post disaster recovery and
rehabilitation processes

Core indicator 4.6

Procedures are in place to assess the disaster risk impacts of major development
projects, especially infrastructure

Priority for action 5:
Strengthen disaster preparedness for effective response at all levels
Core indicator 5.1

Strong policy, technical and institutional capacities and mechanisms for disaster risk
management are in place, with a disaster risk reduction perspective

Core indicator 5.2

Disaster preparedness plans and contingency plans are in place at all administrative
levels, and regular training drills and rehearsals are held to test and develop disaster
response programmes

Core indicator 5.3

Financial reserves and contingency mechanisms are in place to support effective
response and recovery when required

Core indicator 5.4

Procedures are in place to exchange relevant information during hazard events and
disasters, and to undertake post-event reviews

Note:
1

Does not include Key Questions and Means of
Verification; see HFA Monitor Template for full
list: www.preventionweb.net/english/hyogo/hfamonitoring/hfa-monitor/.
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Foreword
The third edition of the United Nations Global Assessment Report on Disaster Risk Reduction warns
that the worst is yet to come.
This worrying news follows three consecutive years
in which direct economic losses from disasters have
soared past $100 billion. If uninsured losses were included, the figure would be even more staggering.
Based on a new state-of-the art global risk model,
the report’s findings should raise concern among
policymakers and businesses. In a world of on-going population growth, rapid urbanization, climate
change and an approach to investment that discounts disaster risk, the potential for future losses
is enormous. The global community continues to
mix a destructive ‘cocktail of disaster risk’ despite
catastrophic losses in recent years from the Japan
earthquake and tsunami, floods in Pakistan and
Thailand and the destructive Super Storm Sandy.

Disaster risk management reduces uncertainty,
builds confidence, cuts costs and creates value.
More private sector senior executives are coming
to recognize this. But growing recognition must
be translated into a more systematic approach to
disaster risk management that will make tomorrow’s
world a safer place.
As we move towards building a new, more inclusive
and ambitious post-Hyogo Framework for Disaster
Risk Reduction for the period following 2015, I call
on governments, civil society and, in particular, the
private sector to strengthen their partnerships for
a safer future.
I commend this report to leaders from the public
and private sectors as well as civil society in the
hopes that it will inspire all to redouble our collective efforts to create and maintain resilient communities and nations.

At the same time, the report documents encouraging signs of progress. Public-private partnerships
in risk management have proven their worth during several disasters, including the 2010 and 2011
earthquakes in Christchurch, New Zealand.

Ban Ki-moon
Secretary-General of the United Nations
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Direct disaster losses are at least 50 percent higher than
internationally reported figures: Total direct losses in 40 low and middle
income countries amount to US$305 billion over the last 30 years; of these more
than 30 percent were not internationally reported (Part I-Intro).

Disasters directly affect business performance and undermine
longer-term competitiveness and sustainability: When business leaves
it may never return. Prior to the 1995 earthquake, the port of Kobe was the world’s
sixth-busiest. Despite a massive investment in reconstruction and efforts to improve
competitiveness, by 2010, it had fallen to 47th place (Chapter 1).

Globalised supply chains create new vulnerabilities: Toyota lost
$1.2 billion in product revenue from the 2011 Japan earthquake and tsunami
due to parts shortages that caused 150,000 fewer Toyota automobiles to be
manufactured in the USA, and reductions in production of 70% in India
and 50% in China (Chapter 1, Box 1.4).

Businesses loses its lifeline when critical infrastructure is hit: Most
of the 1,300 businesses surveyed in disaster prone cities in the Americas noted

disruptions in power and water supply and telecommunications
as top concerns (Chapter 15). Over 90% of damage to these lifelines occurs in
local disasters (Chapter 1).

GAR at a Glance

The “wake-up call”- disasters
are even costlier than we thought
iv

Small and medium enterprises are particularly at risk: A single
disaster may wipe out all or large parts of business capital of small
enterprises, in turn affecting large companies relying on local suppliers. Yet, less
than 15 percent of companies with less than 100 employees in disaster prone
cities in the Americas have a business continuity or crisis management
plan in place (Chapter 11).

Disaster risk is a new multi-trillion dollar asset class: Global capital
flows have transformed the landscape of disaster risk, creating a new pile of toxic
assets for businesses and governments that do not currently appear on balance
sheets (Chapter 2). Globally, US$71 trillion of assets would be exposed to onein-250 year earthquakes. In Honduras, already a one-in-33 year disaster would
create a significant financing gap for the government with impacts on future GDP
(Chapter 5).

Most disasters that could occur haven’t happened yet: Total
expected annual global loss from earthquakes and cyclone wind damage
alone now amounts to US$180 billion per year (Chapter 3). This figure does
not include the significant cost of local disasters from floods, landslides, fires and
storms (Chapter 4) or the cost of business interruption. Agriculture is also at risk:
in Mozambique a one-in-10 year drought would lower maize yields by 6 percent
and GDP by 0.3 percent (Chapter 6).

Risks to natural capital compromise future wealth: Disaster risks
include the loss and erosion of natural capital with serious consequences for
business, households and a country’s wealth. For example, wild-land fires
now affect all continents with global annual losses to tropical ecosystems alone
potentially reaching US$190 billion per year (Chapter 6). Land degradation
increases agricultural drought risk; in Africa, the total area with high degradation
and high drought hazard is almost 260,000 square km.
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It’s no longer “business as usual”: Recent major disasters such as
Hurricane Sandy in 2012 and the 2011 floods in Thailand focused attention on the
growing impact of disasters on the private sector (Chapter 1). Many large
global businesses are now strengthening their risk management capacities. Yet,
businesses still display a ‘blind-spot’ to disaster risk, which is largely
ignored in economic forecasts and growth projections (Chapter 12).

Private investment largely determines disaster risk: In most economies
70–85 percent of overall investment is made by the private sector,
including annual institutional investments worth more than US$80
trillion globally. Both regulators and investors are increasingly demanding that
businesses disclose their hidden risks, including disaster risks (Chapter 12).

Insurance is critical to business resilience. Yet insurance pricing often
does not reflect risk levels or provide an adequate incentive for risk sensitive
business investment, particularly in low and middle income countries with low
penetration rates but rapidly growing markets (Chapter 13). In China, for example,

only 3 percent of properties are insured against earthquake and 5
percent against typhoons and floods.

Governments report significant progress in developing more effective disaster
response and preparedness strategies and are investing more to address
risks. Yet, the required shift to anticipate risks in public and private
investment remains a challenge for most (Chapter 14). The number of export
oriented Special Economic Zones has expanded from 176 zones in 47
countries in 1986 to 3,500 zones in 130 countries in 2006. Many such zones are
located in hazard-exposed areas increasing disaster risks.
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A new wave of urbanisation is unfolding in hazard-exposed countries and
with it, new opportunities for resilient investment emerge. In India alone, the urban
population is expected to grow from 379 million in 2010 to 606 million in 2030 and
875 million in 2050. Private construction company Mori Building has successfully
invested in earthquake resistant housing developments in Japan,
where earthquake resistance is the most important criteria for choosing new offices
for 92% of businesses (Chapter 8).

Tourism investment in small island developing states comes with
high levels of disaster risk – but also with large potential benefits
from investment in disaster risk management: 6 of the top 10
countries with the greatest proportion of assets at risk to cyclone wind
damage are small islands (Chapter 7). The competitiveness of these countries,
and businesses invested in them will depend on effective disaster risk
management, through for example certification programmes and voluntary
rating systems (Chapter 9).

Current agribusiness practice feeds global food insecurity: Over 2
million hectares of land have been acquired through international
agribusiness investment in drought prone countries like Ethiopia
(Chapter 10). Commodity markets, bio-fuel production, increasing demand and
low stocks, can transform production shortfalls due to drought into global food
price spikes, affecting low-income households, who buy most of the food they
consume. But new partnerships between small-holder farmers and businesses
show potential for a more resilient agriculture.

The business case for
disaster risk reduction
vii

The business case for stronger disaster risk management is threefold: It reduces uncertainty and strengthens confidence: Orion invested US$6
million in seismic protection in New Zealand that saved the company
US$65 million (Chapter 8). It opens the door to cost savings: preventive
investments by fishermen in Mexico saved each individual entrepreneur
US$35,000 during Hurricane Wilma in 2005 (Chapter 11). And it provides an
avenue for value creation: an Economist Intelligence Unit survey records that 63
percent of businesses see opportunities to generate value from disaster risk
reduction (Chapter 16). Businesses that have invested the most in risk management
may financially outperform their peers.

Business attitudes are changing: Embedding disaster risk management in
business processes is increasingly seen as a key to resilience, competitiveness and
sustainability - a business survival kit in an increasingly unpredictable
world. One business survey now lists disaster risk as the 16th most important

out of the top 50 risks, and as the 6th most important driver
strengthening risk management (Chapter 16).

A new paradigm for disaster risk governance will include the
private sector: Only half the countries assessing progress against the UN
framework for disaster risk reduction (Hyogo Framework for Action) report on
active engagement with business on disaster risk management. Canada is a
notable exception with 20 private sector bodies represented on its
national platform (Chapter 15).

From managing “disasters”
to managing “risks”
viii

Creating shared value through disaster risk management: Most
businesses are currently addressing disaster risk through the paradigm of
business continuity planning. While essential, this is only one part of
building resilient investments to disaster risk management. Important further
steps are integrating disaster risk information into investment decisions;
building public-private risk governance and disclosing disaster risks and
costs on business balance sheets (Chapter 15). Innovative companies are beginning
to move in this direction, identifying disaster hot spots in their supply chains,
reporting on risk reduction measures and forging partnerships with municipal
governments.

Disaster risk management is a business opportunity: The development of
new crop-insurance products or more disaster resilient infrastructure expands
existing and opens up new markets, particularly in emerging economies
(Chapter 16). Companies are recognizing this and beginning to invest in the
development of products and services in support of disaster risk management.

As we now approach 2015, international efforts are intensifying to formulate a
new framework for disaster risk reduction. Ensuring that the business
case for disaster risk reduction is explicitly included in that framework will
provide a critical incentive for the constructive engagement by business

on which future resilience, competitiveness and sustainability
depend.
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The GAR 2013 brand iconography is based on an image of a person holding an inverted
umbrella. The inverted “A” in the GAR 2013 logo is a resonance of this motif.
The person holding an inverted umbrella is about seeing something from a new
perspective, a call for creative responsiveness to change. A simple ubiquitous tool,
proposed in a new way... the grandest breakthroughs often come from such humble
beginnings.
The image represents acting to overturn a legacy of apathy and ignorance. GAR 2013
provides clear and actionable information about the risks and rewards of disaster
risk reduction, as well as a wealth of information about how we unwittingly generate,
and exacerbate, risks.
The icon also represents the key message of GAR 2013: “Creating Shared Value.” This
is nowhere more evident than in the power that each of us has to work together to
make our societies more resilient, to reduce disaster risks and enable responsible use
of resources. Rain drops, one at a time, may seem insignificant, but given a platform
to become pooled resources, they can quickly become a powerful force for good.
Thus, the inverted umbrella is an icon of positive empowerment, advocating disaster
risk management as an opportunity rather than a cost, something which makes you
— your city, your business, your supply chain, and yourself — more sustainable and
more competitive.
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Preface
The Global Assessment Report on Disaster Risk
Reduction: a retrospective
This 2013 Global Assessment Report on Disaster
Risk Reduction, From Shared Risk to Shared Value:
The Business Case for Disaster Risk Reduction
(GAR13), is the third biennial report coordinated by
the United Nations Office for Disaster Risk Reduction (UNISDR).
The first Global Assessment Report on Disaster
Risk Reduction, Risk and Poverty in a Changing Climate (GAR09), as well as the second, Revealing Risk
– Redefining Development (GAR11), focused primarily on public policy and the role of national and local
governments in disaster risk reduction. The key message of GAR09 was that addressing the underlying

risk drivers is critical not only to the achievement of
the Hyogo Framework of Action (HFA)i, but also the
Millennium Development Goals (MDGs) and climate
change adaptation. GAR11 built on that evidence
to provide guidance to governments on how to
effectively manage their disaster risk.
GAR09 highlighted how intensive disaster risk is
disproportionally concentrated in lower-income
countries with weak governance. Within countries,
it showed how underlying drivers—such as poor
urban governance, vulnerable rural livelihoods and
declining ecosystems—concentrate extensive disaster risk in low-income communities and households and drive further the depth and breadth of
poverty, undermining development (Figure 0.1).

Figure 0.1 GAR09 - Risk drivers and poverty outcomes

(Source: UNISDR, 2009)
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It also found that, although progress was being
made to strengthen capacities for disaster preparedness and response, governments were challenged to tackle underlying risk drivers.
GAR11 provided further evidence on why disaster
risk was increasing and why existing efforts in its reduction were failing to address underlying risk drivers. The report provided an updated analysis of
global disaster risk and loss trends and a second biennial review of progress against the HFA. It then
identified political and economic imperatives for increased public investment in disaster risk reduction.
A cost-effective strategy for layering disaster risk
management was proposed—which layers of risks
to reduce; which to insure; and which to retain.
GAR11 described the mechanisms through which
governments can deliver responsible and consistent policies for risk reduction, integrate disaster
risk management into existing development

instruments, and build and strengthen risk governance capacities (Figure 0.2).
In most economies, public investment represents
only 15–30 percent of gross fixed capital formation.ii
How the other 70–85 percent of investment is made,
therefore, has far-reaching consequences on disaster risk accumulation and on the underlying risk
drivers identified in GAR09. In future, trillions of dollars of new business investment will pour into hazard-exposed regions, largely determining the future
of disaster risk.
Despite their importance, business investment
practices were neither highlighted in the HFA nor
have interactions between business investment
and disaster risk and the factors that mediate those
interactions been seriously examined. Like the HFA,
research and literature on this topic has concentrated on the role of governments, communities and
households rather than of businesses.

Figure 0.2 GAR11- Key elements for successful disaster risk management (DRM) across governance scales and development sectors

(Source: UNISDR, 2011)
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Building on the findings of GAR09 and GAR11, this
third Global Assessment Report on Disaster Risk
Reduction seeks to fill that gap. It explores why increasing disaster risks represent a growing problem for the economic and business community at
different scales. The report examines how paradoxically business investments that aimed to
strengthen competitiveness and productivity may
have inadvertently contributed to increasing risk.
GAR13 explores how businesses, by investing in
disaster risk management, can reduce costs and interruptions represented by disaster losses and impacts; how performance and reputation can also be
enhanced by minimising uncertainty and unpredictability; why effectively managing disaster risks
should be the hallmark of a competitive, sustainable
and resilient business; and why a broader approach
to business value creation that also addresses underlying drivers of risk is required.
GAR13 highlights the interdependence of the public
and private sectors and why business competitiveness, sustainability and resilience will also depend
on governments’ ability to manage disaster risk
through effective policies. Governments depend on
business investment to generate employment and
the wealth required to provide public services. Likewise, businesses depend on reliable public infrastructure and utilities, on efficient urban systems,
on an educated and healthy workforce and on a
range of ecosystem services. Reducing disaster
risks in business and in public investment presents
a win-win situation for both.
The principal of shared value involves creating economic value that also benefits society by addressing its needs and challenges (Porter and Kramer,
2011). Risk drivers, such as badly planned and managed urban development, environmental degradation, climate change and poverty and inequality, are
key societal challenges that also negatively affect
business performance. Thus they create shared
risks to both public and private sectors. Disaster
risk reduction can and should transform these

shared risks into shared value for business, governments and civil society.
Why do disasters challenge business?
The major disasters that struck Japan and Thailand
in 2011 and the United States of America in 2012 revealed how disasters can impact businesses. Earthquakes, floods and storms can damage exposed
and vulnerable factories, offices and other facilities
and resources, interrupting and paralysing output
and business processes.
But disaster risk does not stop at the factory gate.
Businesses depend on infrastructure and urban systems run by utilities and the public sector. Damage
to transport and energy networks, ports and airports or to neighbourhoods where employees live
interrupts business and imposes additional costs.
And in today’s globalised world, even businesses in
safe locations may be affected by disasters that hit
suppliers and partners on the other side of the globe.
Extended insurance coverage may enable businesses to compensate for both direct loss as well as supply chain interruption. But disasters have broader,
more pervasive effects on business competitiveness. When business is interrupted, skilled workers
may leave, market share may be lost to competitors,
relationships with key suppliers and partners may
be severed and confidence and reputation may be
eroded. Once business is lost, it may never come
back.
Businesses, of course, come in many shapes and
sizes. And different sizes are exposed to different
kinds of risk. Small businesses, for example, that
serve local markets are affected directly by localised extensive disasters, as associated with flooding
or landslides. And these businesses also depend
heavily on local public infrastructure. Destruction
of a bridge in a flash flood, for example, may isolate
a local smallholder farm, workshop or restaurant
from markets and suppliers for days. And many
such businesses go bankrupt because they lack the
cash flow or reserves to be resilient.
xv

Large global corporations, at the other end of the
spectrum and owing to their diversity and scale, are
largely buffered from local impacts in any particular
place. However, a major intensive disaster may critically disrupt their supply chains and global operations; for example, if a major transhipment hub or
key supplier is affected. And the recurrent impact of
smaller disaster events in regions where corporations seek to establish effective clusters of suppliers
and vibrant consumer markets may result in equally
significant losses in the medium to long term. Medium-sized enterprises and national industries similarly face different kinds of disaster risk as they may
be affected by both relatively small-scale localised
events and larger disasters.
Creating shared risks
Although hazards such as earthquakes, cyclones
and tsunamis are natural in origin, there is nothing
natural about the way disaster risk has become embedded in the contemporary business landscape.
Decades of businesses decentralising and outsourcing production to facilities located in areas with
comparative advantages, such as low labour costs
and easy access to export markets, has been critical
to enhancing business competitiveness and productivity. However, because many of these areas
are hazard prone, it has dramatically increased the
exposure of businesses and their supply chains to
devastating hazards.
Investors have paid insufficient attention to this
growing hazard exposure and its threat to business
resilience, competitiveness and sustainability.
Country briefings, analysts’ reports, competitiveness indices and business forecasts rarely mention
disaster risk, even in high-risk regions. Cities and
countries, competing to attract investment, have
generally downplayed the risks, in some cases
even offering incentives to businesses to locate in
hazard-exposed areas. And the pricing of risk in insurance markets has yet to act as an effective disincentive to investment in hazard-exposed areas.
In other words, economic globalisation has enabled
xvi
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critical gains in business productivity and efficiency,
but those gains have been at the expense of an overaccumulation of disaster risk in many business sectors and in the global economy as a whole.
Many of these risks and costs are externalised,
transferred to and shared with governments, society at large and future generations. As GAR09 highlighted, disasters disproportionately affect lower-income countries, communities and households, and
those who benefit least from wealth creation owing
to economic globalisation.
However, from the perspective of shared value, this
process of risk transfer is far from external to business. Losses to public infrastructure and services, to
the workforce and to ecosystems also ultimately
threaten the sustainability of all businesses—large
and small—and thus in the medium to long term,
become a shared risk.
The business case for disaster risk reduction
In today’s global economic and political turmoil,
rapid technological change and increasing interconnectedness of global trade, financial markets
and supply chains, larger businesses perceive an increasingly riskier world. For businesses, this means
an array of complex, unpredictable events and sudden change in which risks can manifest swiftly and
unexpectedly, with far-reaching ramifications.
Within this landscape, the reduction of disaster risks
is taking on new significance and urgency for all
global players. Investments in disaster risk management are increasingly being seen less as a cost and
more of an opportunity to strengthen resilience,
competitiveness and sustainability.
Larger businesses are investing to secure and
strengthen their capacities and strategies for risk
management. Institutional investors, with a fiduciary responsibility to their shareholders to ensure
prudence and sustainability, are now exploring
regulatory and voluntary actions to increase the
visibility of all risks, including those associated

with disasters and climate change.
More important, if business investment becomes
more risk-sensitive, governments will be encouraged to invest more heavily in disaster risk reduction. Effective disaster risk management will become a basic requirement for competitive countries
and cities that are successful in attracting business
investment.
A growing convergence of public and private initiatives to model and estimate disaster risks is beginning to underpin these efforts. Disaster risk management platforms and applications are now being
developed to allow businesses to incorporate these
data into their investment decisions. Accurate risk
data, in turn, facilitate the development of insurance markets, with appropriate pricing that encourages risk-sensitive investment.
But above all, businesses now begin to perceive investments in disaster risk management as a compelling proposition to create shared value. Investments in climate change mitigation, sustainable
water management and green cities directly address underlying risk drivers and at the same time
become increasingly important in value creation for
businesses of all types.

ed in 2015,iii as well as for future international negotiations around the challenge of climate change, if
the world is to achieve a socially inclusive, low-carbon and resilient economy laid out by the Secretary-General of the United Nations (United Nations
Secretary-General, 2012).
A new and advanced GAR13
The previous two editions of the Global Assessment
Report were predominantly written for an audience
of policy- and decision-makers in government departments. GAR09 laid out key recommendations
for governments as well as civil society actors engaged in disaster risk management; GAR11 sought
to reach beyond this traditional audience and targeted its analysis and findings particularly at finance
and planning ministries of national governments.
In expanding its analysis to include and focus on the
role of private investment, GAR13 aims at business
leaders and private investors, on the one hand, and
at local and national regulators, on the other hand.
This report seeks to engage businesses in a dialogue
on disaster risk management that goes beyond the
current emphasis on response and preparedness
and instead identifies opportunities for the creation
of shared value for business and society.

Businesses are finding huge opportunities in disaster proofing new and existing infrastructure, buildings and supply chains, which are also critical to risk
reduction and global sustainability. Investing to reduce the vulnerability and strengthen the resilience
of smaller businesses that are suppliers and partners of larger businesses not only strengthens the
latter’s business sustainability but also generates
shared value in securing local employment, increased
productivity, tax revenue and welfare.

As with previous Global Assessment Reports on Disaster Risk Reduction, GAR13 has been developed
on the basis of original research commissioned to
and contributed by a wide range of partners, including academic, scientific and technical organisations, governments and regional organisations, international and non-governmental bodies and most
importantly by the private sector on a global scale.
This report offers businesses as well as investors for
the first time a review of practices that can reduce
their risk of disaster loss.

Disaster risk reduction, therefore, is a compelling
shared value proposition for business. This component needs to be recognised in the formulation of
the revised international frameworks for development and disaster risk reduction that will be adopt-

Key features of GAR13 include:
A global assessment of economic disaster risk
A completely new probabilistic multi-hazard GAR
global risk model is being developed in collaboration with scientific and technical partners to replace
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the earlier model used in GAR09 and GAR11. This
major modelling initiative will provide a unique vision of global disaster risk, generating information
and metrics for risk-sensitive investment planning
for governments and business, as well as for analysts and forecasters. An overview of the methodology is provided in Annex 1 of the online version of
GAR13.

from Asia, Europe and North America to understand
current approaches to disaster risk management,
challenges and opportunities. Based on an innovative risk management framework, these workshops
provide lessons learned and unique insights into
how large global businesses assess disaster risks
and how this information is used to inform risk management.

GAR13 also explores the resilience of national economies to these risks through a number of different
models, indexes and simulations, including the development of hybrid loss exceedance curves, building on the pioneering work in GAR11.

A survey of about 1,200 businesses in six disasterprone cities in the Americas (Bogota, Kingston, Miami, San Jose, Santiago and Vancouver) provides
valuable information on another perspective, in
particular, on the capacities of small and mediumsized businesses to manage disaster risks. This survey also examines the enabling environment for private sector involvement in disaster risk reduction.

A more complete estimation of disaster losses
The number of countries developing national disaster loss databases continues to grow. GAR13 features detailed national disaster loss data from a total of 56 countries, including new data from Djibouti,
Ethiopia, Guyana, Honduras, Jamaica, Kenya, Lebanon, Laos, Mali, Nicaragua, Timor Leste, Uganda,
Uruguay and a regional database for the Pacific Island nations.
A new approach to modelling direct economic losses from these data permits most likely the most
complete estimation to date of the real cost of disasters. This approach combines internationally reported economic losses from intensive disasters, as
recorded in the EM DAT database, with modelled
economic losses in the housing, infrastructure and
agriculture sectors from extensive disasters captured in national disaster databases. The detailed
methodology and summary of results are available
in Annex 2 of the online version of GAR13.
Understanding how businesses manage disaster risk
A centrepiece of GAR13 is an in-depth analysis of
how businesses are currently managing their disaster risks.
In partnership with a major consultancy company,
workshops were held with 14 global corporations
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Reviewing progress in disaster risk reduction
At the time of writing, 131 countries are reviewing
their progress against the HFA for 2012–2013, and 94
countries have submitted reports that provide
unique insights into the implementation of the HFA.
Governments have reviewed their progress against
each of the priority areas of the HFA, and provided
supporting evidence on challenges in critical areas
such as public investment and risk assessment.
GAR13 highlights these developments, and a fuller
analysis of all national reports is presented in Annex
3 of the online version.
In addition, governments in eight countries in Asia
and Latin America have provided detailed case
studies of their investments in disaster risk reduction and how these are measured. As new investments flood into emerging economies, results reported in these case studies provide useful context.
In partnership with a major global social research
organisation, 30 senior officials in national finance
and planning ministries, regional and international
organisations were interviewed, providing additional insight into how policy- and decision-makers view
the risk landscape.

A focus on the urban development, tourism
and agribusiness sectors
GAR13 also commissioned research to examine the
challenges and opportunities to risk-sensitive business investment in three sectors: urban development; tourism; and agribusiness. These sectors are
not only some of the most dynamic in the world
economy, but also play a key role in the configuration of disaster risks. In each sector, GAR13 examines the interactions between business and the
public sector and the incentives and constraints for
disaster risk reduction.
Finance, insurance and public regulation
Business investment decisions in these and other
sectors are mediated by the availability of finance,
insurance pricing as well as public sector regulation
and incentives.
In partnership with the insurance industry, and
through a set of case studies, GAR13 examines the
challenges faced in the development of insurance
markets that contribute towards risk-sensitive business investment. It also looks at the role of capital
markets and financial institutions in providing incentives or disincentives for risk-sensitive investment.
Public regulation has traditionally been privileged
as a means to avoid the externalisation of risks and
costs by business investments to the public sector
and community. But GAR13 also examines how the
incentives provided by countries and cities to attract foreign direct investment (FDI) may actually
encourage investment in hazard-prone areas. Further, it seeks to identify examples where it has been
recognised that the costs of the resulting shared
risks are becoming untenable for both business
competitiveness and the sustainability of societies.
Nascent business practices in disaster risk
management
GAR13 also identifies and describes nascent business practices that are starting to positively transform the landscape of disaster risk management.

These practices include efforts to strengthen corporate risk management strategies; new approaches to supply chain resilience; initiatives to
increase the accessibility and usability of risk information; investors’ growing appetite for risk disclosure and transparency; and new opportunities for
creating shared value by investing in disaster risk
management in partnership with the public sector.
How to use this report
GAR13 has been structured around a set of contributed and commissioned Background Papers, as
well as risk and disaster data. More in-depth research and case studies than ever before have been
developed for this edition of the GAR, including
studies submitted in response to a Call for Papers
issued to relevant academic institutions and networks in early 2012. GAR13 is available in a number
of different formats.
• The Augmented Reality print GAR13 contains enhanced content that provides access to additional digital information, such as dynamic maps,
videos, photos and case studies, for users with
smartphones and tablets.
• The Pocket GAR provides the main evidence and
messages of the report in a short and easy-touse format.
• GAR13 is also a feature on Tangible Earthiv – the
world’s first interactive digital globe that allows
users to view and understand the condition of our
planet. Global risk and disaster data that underpin the report, as well as case studies and indepth analysis of particular disaster events, are
presented in a format that offers readers a unique
way to visualise disaster risk and its reduction.
• Tablet computer and smartphone users can also
enjoy the GAR for Tangible Earth (GfT) free application. GfT, or “gift”, is a fully interactive standalone application, which features a 3D globe interface that contains decades of dynamic earth
science data sets, including disaster events from
xix

all GARs. These data sets are illustrated with interactive risk scenarios, maps, and photos and
are searchable by time (including real-time),
place, risk driver, hazard, disaster event, and
more.
• Finally, GAR13 is also available as an interactive
web version, including all Annexes and Background Papers with much of the functionality
available in all the above products.
Notes
i The World Conference on Disaster Reduction, held from 18–22
January 2005, in Kobe, Hyogo Prefecture, Japan, adopted the Hyogo
Framework for Action 2005–2015: Building the Resilience of Nations
and Communities to Disasters.
ii In OECD countries, the share of private sector investment in total
fixed capital formation was 85 percent in 2010 (OECD, 2013). In low
and middle-income countries, the share of private sector investment is lower (almost 70 percent in low and lower middle-income
countries and about 64 percent in upper middle-income countries
in 2009), but has increased steadily, significantly contributing to total GFCF growth. Especially the share in lower middle-income economies increased by almost 10 percent since 1996 (based on World
Development Indicators: http://data.worldbank.org/data-catalog/
world-development-indicators).
iii 2015 is the year in which three major international development
processes will be reviewed and efforts towards sustainable development renewed in the form of the reviewed Millennium Development
Goals, the follow-up to Rio+20 in the form of Sustainable Development Goals, and the successor agreement to the Hyogo Framework
for Action. To which degree these processes will converge or remain
distinct has to be seen.
iv Tangible Earth was first conceived by Shinichi Takemura in 2001.
For more information, see: http://www.tangible-earth.com/en.
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Introduction: Risky Business

Chapter 1

Disasters can seriously undermine business competitiveness and longer-term economic sustainability. In the last two years, many businesses experienced direct losses or impacts in the supply
chain affecting their profitability. If critical infrastructure such as transport networks and power supply are affected, businesses suffer. But business is affected not only as a consequence of direct and
indirect losses but also owing to wider impacts and macroeconomic effects.
Market share may be lost as clients transfer their business to competitors; skilled workers may
move or find other jobs; and relationships with suppliers and retailers can be severed. Consequently,
business image and reputation may be permanently damaged, affecting longer-term sustainability.
Critically, global trade, financial markets and supply chains have become increasingly interconnected. When local disasters occur in globally integrated economies, the impacts ripple through regional and global supply chains causing indirect losses to businesses on the other side of the globe.

1.1

Like pouring water into a
bamboo basket

The 1990s were what they call a “lost decade”
for the Japanese economy as a whole, and the
Port of Kobe was already losing its comparative
advantage. However, it was the 1995 Great Hanshin-Awaji Earthquake that drastically accelerated its decline.
During the 1960s and 1970s, the Port of Kobe, Japan, was the principal transport hub between
Asian manufacturers and markets in North America. In the 1980s, however, its market share began

to fall owing to high costs, inflexible operations
and powerful labour unions (Containerisation International, 1998a).
Prior to the 1995 earthquake, Kobe was the world’s
sixth-busiest port. After the quake, it failed to recover that prominence (see Box 1.1 below). Following
two years of rebuilding, in March 1997, Kobe had
fallen to 17th place worldwide (Chang, 2000b); by
2000, it fell further to 23rd place; and by end-2010, it
ranked 47th (Nagamatsu, 2007). During the port’s
reconstruction period, a big boost in trans-shipping business was given to other Asian ports,
which provided lower costs, a large productive

Box 1.1 The Great Hanshin-Awaji Earthquake

At 5:46 am on 17 January 1995, a 7.3 Mw earthquake in the southern part of Japan’s Hyogo Prefecture killed
6,437 people (Government of Japan, 2011). Direct damage was estimated at US$100 billion (Chang, 2000a;
Nagamatsu, 2007) and damage to Kobe’s port accounted for 10 percent of that total, affecting all 35 container
shipping berths; 177 out of 186 non-container shipping berths; and all gantry cranes, warehouses, bridges and
utility lines (Chang, 2000a).
When the port shut down, devastating impacts rippled outward—the port had provided 39 percent of Kobe’s
income and employed 17 percent of its population (City Government of Kobe, 2010). Disruption of port services
cost US$300 million per month—the equivalent of income loss for 40,000 employees in port-related businesses,
manufacturing, wholesale and retail trade (Chang, 2000a). Businesses absorbed higher transportation costs,
and only from March to December 1995, these secondary costs amounted to approximately US$4 billion.
(Source: UNISDR)
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hinterland and growing consumer markets (Containerisation International, 1998a). Busan, Republic of Korea’s second largest city, in particular,
stood to gain substantially (OECD, 2009).

Great East Japan Earthquake

1.2

Dimensions of disaster

Booming business never returned to the port despite efforts to improve competitiveness—efforts
included reducing harbour dues, wharfage and land
rental fees, and operating around the clock. It was
like “pouring water into a bamboo basket” said
Rinnosuke Kondoh, former deputy secretary general of the Tokyo-based International Association of
Ports and Harbours (Containerisation International,
2003). Even without the earthquake, the port would
have most likely gradually lost market share; but
there is no doubt that its competitiveness was fatally weakened by the quake.

The increasing frequency and scale of disasters
is demonstrated by how businesses today suffer
direct and indirect losses and a series of wider
impacts and macroeconomic effects.

An investment of US$163 billion in rebuilding
Kobe meant that its damaged infrastructure was
quickly reconstructed. But this did not lead to
sustainable economic recovery. Until 1995, Hyogo Prefecture was growing roughly in line with Japan as a whole. Except during the post-earthquake stimulus, when reconstruction spending
gave a temporary boost, its economy then slid
into a long decline (Hayashi, 2011).

Businesses suffer direct losses when they have invested in locating factories, offices, plant, warehouses and other facilities in locations exposed to
hazards such as floods, cyclones, earthquakes or
tsunamis and without adequate investments to reduce risks.

Businesses are increasingly concerned with disaster-related direct losses to their assets or indirect
losses in their supply chain causing a fall in output
and revenue, thereby affecting profitability. But
business is affected not only as a consequence of
these losses but also owing to wider impacts and
macroeconomic effectsi (Figure 1.1).

But there are critical differences regarding how
these losses affect business, depending on the kind

Figure 1.1 The different dimensions of disaster losses, impacts and effects on businessii

(Source: UNISDR, adapted from PwC)
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of disaster and size of business. Large global businesses are rarely at risk from smaller extensive disasters, but may be severely affected by major intensive events such as the 2011 Great East Japan
Earthquake or the 2011 Chao Phraya river floods in
Thailand. Such intensive disasters often cause massive direct capital losses to factories, plant and
stock as well as to critical infrastructure such as
ports, airports, power stations and urban mass
transit systems.
For example, on 11 March 2011, the Great East Japan Earthquake and tsunami generated direct losses of about US$206 billion,iii representing approximately 20 percent of average annual gross fixed
capital formation from 2008 to 2012.iv Similarly, direct losses from the Chao Phraya river floods were
approximately US$45.7 billion, which equals more
than 60 percent of Thailand’s average annual gross
fixed capital formation from 2006 to 2010.v Because
so many businesses suffered simultaneously, the respective national economies were severely impacted. For example, at the beginning of 2011, Japan’s
projected annual GDP growth was 1.5 percent. Following the Great East Japan Earthquake, GDP fell by
3.1 percent in the first quarter of 2011 and by 2.1 percent in the second quarter of 2011 (Funabashi and

Takenaka, 2012). In Thailand, owing to damage to
industrial estatesvi by the Chao Phraya river floods,
GDP fell by 9.0 percent in the fourth quarter of 2011
compared with the same quarter in 2010.
Following intensive disasters large global businesses may be less hard-hit owing to diversified facilities
and operations spread over many countries and regions and to insurance coverage; often only a small
percentage of such companies’ global capital stock
is affected at any given time.
Micro and small and medium enterprises (SMEs)vii
play an important role in low, middle and high-income economies. They account for one-third of
low-income countries’ employment, and estimates
of their contribution to total employment in high-income countries range from more than 50 percent
(IFC, 2012) to 65 percent in OECD countries (UNDP,
2004) and 70 percent globally (ILO, 2012). In addition, they contribute between 51 percent and 55
percent of GDP in high-income countries (UNCTAD,
2005; Dalberg, 2011) and play a fundamental role in
community dynamics (UNDP, 2013).
The informal business sector also plays a key role
in employment in many economies. Smallholder

Figure 1.2 Share of wage and non-wage employment across the globe

(Source: World Bank, 2012a)
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farmers and informal small and micro-enterprises
occupy the bulk of the labour force in many parts
of Asia and Africa (Figure 1.2).

1.3
_

When business loses its
lifelines: indirect losses and
infrastructure damage

Compared with global businesses, informal sector
producers and SMEs are far less resilient, particularly in low and middle-income countries. Smaller
businesses are at risk to recurrent localised extensive disasters, such as landslides, fires, floods and
storms. More likely to be located in hazardous areas, with evolving extensive risk, these businesses
are less likely to have invested in protective risk-reducing schemes.

Infrastructure—such as road, power and water
networks, and health and primary education facilities—is a basic requirement of a competitive
economy. Businesses rely on functioning utilities and communications networks, which are
provided by a range of public and private actors.
It is therefore vital for competitiveness and sustainability of an enterprise to ensure that critical
infrastructure is resilient to shocks.

A single disaster may wipe out all or a large part of
businesses’ capital; and only a small percentage of
these smaller businesses have insurance coverage.
In Pakistan, for example, uninsured SMEs took longer to recover from the major floods in 2010 than
larger businesses; a good majority of SMEs did not
survive (Asgary et al., 2012).

When infrastructure fails, businesses experience indirect losses, as production, distribution and supply
chains are interrupted; consequently, production,
output and throughput are reduced. Even when
businesses do not experience direct losses, they depend on publicly managed or regulated roads and
transportation lines, energy and water networks as
well as on a workforce that in turn depends on housing, education and health facilities.

These losses may result in poverty outcomes. In
normal times, asset holdings in small businesses—
ranging, for example, from fishing boats, carpentry
and welding equipment and tools to farm implements—increase the income generating potential of
poor households, leading to higher welfare and less
poverty. Asset holdings also offer a crucial means
to buffer disaster losses (UNISDR, 2009). In the absence of formal and informal credit and insurance
markets or safety nets and social security, however,
the loss of asset holdings can reduce consumption
in the short term and lead to an observable deterioration in health, nutritional and educational status
and other welfare problems in the longer term. Disasters for business thus translate into disasters for
households and communities.

In New York and New Jersey, for example, many
businesses that did not suffer direct losses caused
by Super-storm Sandy (Box 1.2) were affected by
transport and power network failures, airport closures and difficulties faced by employees whose
homes were damaged or unable to get to work.
Intensive disasters such as Super-storm Sandy or
the 2011 East Japan Earthquake can damage major
infrastructure facilities such as mass transit systems, power stations, ports and airports. However,
most damage to local infrastructure is associated
with extensive disasters. In Figure 1.4, disaster loss
data from 56 countries show that more than 90 percent of damage to roads, power and water supplies
and telecommunications is associated with extensive risk.
This example highlights the critical interdependence
between business and the public sector. Although
public investment may be no more than 15 percent
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Box 1.2 ‘Super-storm’ Sandy viii

Super-storm Sandy

In October 2012, sub-tropical storm Sandy triggered the evacuation of thousands from the East Coast of the
United States of America, leading to the shut-down of national and local transport systems and severely disrupted electricity and communication supplies, with power cuts affecting an estimated 8.5 million homes and
businesses (RMS, 2012). Of the refineries in the East Coast of the United States of America, 70 percent had to be
shut down for days; many New York City metro line subways were flooded; and about 15,000 flights were
grounded across the Northeast (Time, 2012). Equity trading on all markets was cancelled for two days—the first
two-day shutdown since 11 September 2001 (IHS Global Insight, 2012).
As Figure 1.3 shows, the event confirmed results from existing models that showed how New York would be at
risk of severe losses from storm surges and flooding.

Figure 1.3 Extent of flooding in New York City due to Super-storm Sandy (top) compared with a hazard map showing areas
that could be expected to be flooded due to storm surges (bottom)

(Source: Swiss Re Hurricane Storm Surge Model)

Soon after the storm passed, it was clear that indirect losses to business activity caused by disruption to public
transport and energy supplies were likely to be greater than direct losses (EqCat, 2012; IHS Global Insight,
2012). The disaster revealed the dependency of businesses on publicly managed or regulated infrastructure.

(Source: UNISDR)
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Figure 1.4 Proportion of infrastructure damaged in extensive disasters in 56 countries and 2 Indian states, between 1970 and 2011

(Source: UNISDR, based on National Disaster datasets for 56 countries and 2 states)

Box 1.3 La Niña in Colombia

La Niña in Colombia

Between 2010 and 2012, a very strong, though not exceptional, La Niña affected Colombia. Of the country’s
1,041 municipalities, 93 percent were affected, mainly by flooding (OSSO, 2012) over a 14-month period.
Direct economic loss was estimated at about US$6 billion, representing nearly 6 percent of the country’s gross
capital formation (CEPAL, 2012). By the end of 2011, insured losses had exceeded US$600 million, including
US$76 million to repair a flooded thermoelectric power plant (Marsh, 2012). Although only a small proportion of
total losses were insured, the disaster resulted in an increase in deductibles for insurance of flood-related damage and loss. SMEs were particularly affected given that many were uninsured and did not have access to resources required for business recovery. Similarly, 93–95 percent of estimated household losses were uninsured
(Fasecolda, 2011).
The housing and infrastructure sectors (transport and energy) each accounted for 38 percent of total direct
losses. In particular, 14 percent of the national road network and 3 percent of its bridges were damaged. This
represented US$1.7 billion in repairs in 2011 alone (Government of Colombia, 2011).

(Source: UNISDR)
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Figure 1.5 Hazard-related business disruptions: of major concern and that actually had been experienced during the last five years (in percent)

(Source: Sarmiento and Hoberman, 2012)

of total capital formation in many countries, how
that investment is made, managed and regulated is
fundamental to business resilience, competitiveness and sustainability. If public infrastructure is
vulnerable, business is also at risk.

business disruptions – both of major concern and
that had actually been experienced during the last
five years – were related to disruptions in power,
telecommunications and water utilities (Sarmiento
and Hoberman, 2012).

In Costa Rica, for example, direct disaster losses
totalled US$1.8 billion between 1988 and 2009. Of
these, 62 percent were in public infrastructure, of
which more than half was located in the businesscritical transport sector (Government of Costa
Rica, 2010).

Although larger businesses normally have the cash
flow and reserves to absorb indirect losses, many
smaller businesses simply never recover. Smaller
businesses have a reduced, more localised customer base—often affected during disasters (UNDP,
2013; Battisti and Deakins, 2012). When lack of local
customers reduces demand and thus cash flow,
smaller businesses’ financial resources for recovery
are limited (Villarroel, 2012; Vitez, 2013).

In Colombia, road networks represent a major challenge to business competitiveness. As Box 1.3
shows, this competitiveness was eroded during the
2010–2011 El Niño Southern Oscillation (ENSO)
episodes,ix when a large number of extensive disasters caused major damage.
The importance of public infrastructure for business
is confirmed in a survey carried out for this report in
six disaster-prone cities of the Americas.x As Figure
1.5 shows, three of the top four hazard-related
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1.4

Globally integrated disasters:
supply chain interruption

Global trade, financial markets and supply
chains have become increasingly interconnected. When disasters occur in globally integrated
economies, the impacts ripple through regional
and global supply chains causing indirect losses to businesses on the other side of the globe.
As supply chains become globalised, so does the
vulnerability of businesses to supply chain disruptions, for example, when disasters affect critical production nodes or distribution links. The interruption of one critical node or link produces regional
and global ripples throughout the supply chain.

Box 1.4 From Japan to Thailand and back again

Global supply chains increasingly supply disaster
risks as well as parts and services. For example, a
survey of businesses in 62 countries found that 85
percent of organisations had experienced at least
one supply chain interruption in 2011. Of these, 51
percent were caused by weather-related hazards
and another 20 percent by earthquakes in Japan
and New Zealand (BCI, 2011).
The impacts of the Eyjafjallajökull volcanic ash cloud
in Iceland in April 2010 demonstrated how an eruption could affect business in a globalised world (Munich Re, 2010). For up to six days, air traffic in most
European countries was shut down; and airlines lost
US$1.7 billion in revenues.xi At its peak, the crisis impacted 29 percent of global aviation and affected

3.11 Tsunami

Following the 2011 earthquake and tsunami, automobile and electrical component production in Japan declined by 48 percent and 8 percent, respectively. But automobile production also fell by 20 percent in Thailand,
18 percent in the Philippines and 6 percent in Indonesia. Electrical component production fell by 18 percent in
the Philippines and 8 percent in Malaysia (Ye and Abe, 2012).
The Renesas Electronics Corporation, the world’s largest custom manufacturer of microchips for the automobile industry, and which serves Japanese automobile manufacturers, suffered estimated losses of US$615 million. Toyota lost US$1.2 billion in product revenue owing to parts shortages that caused 150,000 fewer Toyota
automobiles to be manufactured in the United States of America; production stoppages at five plants in the
United Kingdom; and reductions in production of 70 percent in India and 50 percent in China (Asano, 2012).
Following Tropical Storm Nock-Ten and heavy monsoon rains, the Chao Phraya River flooded in Thailand, inundating 15 provinces of the country (Haraguchi and Lall, 2012). From October to December 2011, more than 1,000
factories of 804 companies were flooded for up to two months. Of these companies, 451 were Japanese (Ibid.).
Although the factories of Nissan and Toyota were not flooded, they had to suspend car production owing to the
difficulty in obtaining parts from affected suppliers. In November 2011, automobile production fell by 84 percent compared with the same month in 2010. Given that Thailand plays a key role in global supply chains in the
electronics and automobile industries, Honda factories in Malaysia, North America and Japan had to reduce or
halt production. Total loss of operating profit to Toyota and Honda was estimated at US$1.25 billion and US$1.4
billion, respectively. As in the case of the Japan earthquake, a significant proportion of these losses were because of one affected supplier that produced critical electronic components (Haraguchi and Lall, 2012).
At the time, Thailand also produced 43 percent of the world’s hard disk drives (Okazumi et al., 2012). Leading
producers such as Seagate, Western Digital, Toshiba and Hitachi were all located in the flooded area. During
the floods, hard disk drive production fell by 77 percent, causing the price of some hard disk drives to triple between November 2011 and February 2012 (Ye and Abe, 2012).
Given the large number of Japanese companies in Thailand, Japan’s manufacturing production index fell by 2.4
percent between October 2011 and January 2012, led by a reduction in electrical component production, which
fell by 3.7 percent (Ibid.).

(Source: UNISDR)
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1.2 million passengers a day.xii Businesses also lost
billions in uninsured losses (Munich Re, 2010). Insurance payments are only made if business interruption is preceded by physical damage to the insured
property itself or – with extended coverage – a supplier of parts or utility company. In this case, aircraft
were not damaged; they were simply grounded.
In Japan and Thailand, businesses in areas affected
by the 2011 disasters suffered direct loss to property, plant, equipment and stock or were indirectly impacted by power shortages or by damage to roads,
railways and ports. As Box 1.4 shows, these losses
and impacts had systemic regional and global implications.
Many large global businesses rely on SMEs as
partners and suppliers, which means that supply
chain risk is directly related to the capacity of
SMEs to manage their disaster risks. Given that, as

highlighted above, the most frequent disaster risks
faced by SMEs are related to utilities such as power, water and telecommunications; interdependence also exists between disaster risk management in the public sector and supply chain risk.

Thailand floods

1.5

When business leaves, it may
never return

As the decline of the Port of Kobe highlighted,
some businesses never recover from disaster.
The wider impacts of disaster can linger for
years, undermining longer-term competitiveness and sustainability.
As investors have learned, market share may be lost
after disasters occur. Business image and reputa-

Box 1.5 Impacts of disasters on the nuclear industry

Less than an hour after the 11 March 2011 Great East Japan Earthquake hit, tsunami waves reached the Fukushima Daiichi nuclear power plant, exceeding the design parameters of the plant by approximately 5 metres
and knocking out the emergency power and seawater cooling pumps. In the next days, three reactors suffered
hydrogen explosions and fuel meltdowns causing a major release of radioactivity. Approximately 150,000 residents were evacuated, a restricted area of 20 kilometres around the plant was enforced, restrictions were
placed on food produced in the region and all nuclear reactors in the country were shut down, immediately reducing national electricity production by approximately 30 percent (National Diet of Japan, 2012).
Before the disaster, the global nuclear industry was enjoying something of a renaissance, with plans for an expansion of generation capacity, averaging about 1 percent per year in OECD countries and 6 percent in nonOECD countries (Joskow and Parsons, 2012). These plans were driven by a number of considerations, including
meeting targets for reductions in CO2 emissions by 2020 and 2050, rising fossil fuel prices, technological improvements and a more favourable political environment. China, for example, planned to increase electricity
generated by nuclear power from 1 percent to 6 percent by 2020, and Japan planned to increase the contribution of nuclear power from 30 percent to 50 percent (Ibid.).
The Fukushima disaster questioned the safety of the nuclear power industry. Before the disaster, Germany,
Switzerland and Japan together accounted for approximately 20 percent of global nuclear power production
(Joskow and Parsons, 2012). In September 2012, following the Official Report of the Fukushima Nuclear Accident Independent Investigation Committee (National Diet of Japan, 2012), Japan announced that it would
phase out nuclear power by 2040, although subsequently the new administration announced they would not
follow this commitment, after considering energy and economic issues. Four days after the earthquake, on 15
March 2011, Germany permanently shut down the 8 oldest of its 17 nuclear units and in June 2011, Parliament
passed a law to phase out the remaining plants by 2022 (Joskow and Parsons, 2012). The Swiss Federal Council
also recommended that existing reactors be closed at the end of their licenses and not replaced; the final reactor would close in 2034 (Ibid.).

(Source: UNISDR)
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Box 1.6 Disaster impact on employment and SMEs

Employment in the Tohoku region of Japan was affected by both the global financial crisis beginning in 2008 as
well as by the Great East Japan Earthquake in 2011. Though employment recovered quickly after both shocks,
following the earthquake, there was a mismatch between labour demand and supply. For example, in the construction sector, there were 10 jobs available for every applicant, but in the locally important food-processing
sector, there were 2 applicants for every job (Figure 1.6). Employment for women recovered slower than for
men, partly because of the slow recovery of the female-dominated food processing sector, whereas new employment opportunities in the construction sector were mainly for men.

Figure 1.6 Ratio of job openings per application in construction and food processing, in Miyagi prefecture and Japan
overall after the Great East Japan Earthquake

(Source: UNISDR, based on Miyagi Labor Bureau)xv

The disaster affected SMEs particularly hard. One-third of SMEs had still not restarted business 10 months after
the disaster in January 2012 (Government of Japan, 2012a). SMEs processing marine products were particularly affected by the tsunami. By January 2012, 50 percent had not resumed business and 30 percent had decreased their workforce (Ibid.).
After reconstruction is completed, labour demand in the construction sector in Tohuku will decrease. A Japanese think-tank estimates that unless new employment opportunities are created, 14,000 employees will have
to change jobs and 82,000 will be forced to migrate to other regions by 2017 (Nomura Research Institute, 2011).
Although reconstruction temporarily supports employment, efforts will be needed to boost and strengthen
promising new industries as well as to invest in disaster risk reduction.
In the area affected by the Canterbury Earthquakes in New Zealand in 2010 and 2011, 97.2 percent of all enterprises were SMEs as of February 2011.xvi In New Zealand, 75 percent of all enterprises in all sectors are SMEs,
employing 30 percent of the working population and producing an estimated 40 percent of total value-added
output. Although it is not known how many SMEs went out of business, in April 2012, 37 percent out of 128 surveyed SMEs in Christchurch reported reduced revenues. In another survey, 51 percent of businesses reported
reduced revenue.
Employment declined significantly, on the one hand, in the women-dominated retail trade, accommodation
and food services sectors—from 54,100 in June 2010 to 41,600 in June 2012 (Parker and Steenkamp, 2012). Employment in the construction sector, on the other hand, boomed from 25,900 to 32,800 in the same period
(Ibid.). These phenomena show, as in Tohoku, Japan, that problems emerged with job mismatch creating new
challenges for women in the labour market.
(Source: UNISDR)

32

Chapter 1

tion may also be permanently damaged affecting
longer-term sustainability. Insurance may become
more expensive and its availability constrained.
The 2011 Thailand floods, for example, caused a
number of insurance and reinsurance companies to
pull out of the Thai market altogether (AON Benfield, 2012a).
And these wider impacts may undermine entire industry sectors, as occurred with the global nuclear
industry following the 2011 East Japan Earthquake
and tsunami (Box 1.5).
The fate of businesses and cities and countries
where they are located are mutually dependent.
For example, productive and resilient businesses
boost the prosperity of cities and countries that are
attractive to investors, competitive and more likely
to sustain growth. Likewise, competitive and resilient cities and countries provide an environment for
productive and competitive businesses.
Disasters, however, can negatively affect the basic
requirements for competitiveness, including sound
infrastructure, macroeconomic stability and a
healthy and educated workforce (WEF, 2012). As
such, countries that are unable to manage their disaster risks are likely to be less competitive in the
medium and longer terms. For example, disaster
losses in Costa Rica from 2005 to 2009 were equivalent to 20 percent of its total public investment during that period. The resources spent on rehabilitating and reconstructing damaged infrastructure
could have been spent on new roads, schools and
health facilities and in building a more competitive
economy (Government of Costa Rica, 2010).

the electronics sector, temporarily relocated their
production to other Asian countries, and several
considered permanent relocation (Ye and Abe, 2012;
JCCB, 2012).
In Japan, a survey undertaken just two months after
the 2011 disaster shows that companies were concerned with increased production costs due to
power outage induced interruptions and fragile supply chains.xiv Almost 70 percent of companies surveyed considered the possibility of relocating parts
or all of their production and suppliers abroad
(Ibid.). Partly due to the disaster, the government
postponed important policy decisions; such as its
participation in the Trans Pacific Partnership (TPP)
Agreement and a proposed reduction in corporate
income tax, which would have improved competitiveness (Funabashi and Takenaka, 2012).
Disasters also have crucial consequences on employment. They directly affect the labour market for
businesses, particularly SMEs, as well as for household economies and the macroeconomic environment. Box 1.6 highlights how disasters affected the
labour market and SMEs following the 2011 Great
East Japan Earthquake and the Canterbury Earthquake in New Zealand.
These wider impacts of a disaster are difficult to
quantify but ultimately and over and above the direct and indirect losses suffered, may define disaster, both for business as well as for their employees
and the countries and cities competing to attract
business investment.

Following intensive disasters, countries may find it
more difficult to attract foreign direct investment
(FDI), as investors flow to geographic competitors.
Following the 2011 Chao Phraya river floods, several large companies relocated their plants either
to less hazard-exposed areas of Thailand or to other countries in the region.xiii More than 60 percent
of directly affected manufacturers, mainly from
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1.6

Business as usual?

It’s no longer business as usual. Disaster losses
and impacts are presenting critical problems for
businesses of all sizes, ranging from major global corporations to SMEs to informal sector producers.
This chapter has highlighted how businesses not
only face massive direct losses from floods, storms
and earthquakes, but also depend on publicly managed and regulated infrastructure and services that
can be interrupted by disasters. In a globalised
economy, supply chains may be vulnerable to
events occurring on the other side of the globe. Disasters can also lead to longer-term declines in business competitiveness and sustainability.
For these reasons, disaster risk is becoming a growing concern to business. Businesses are now getting to know their risks and exploring ways in which
to reduce them. These nascent efforts are more often than not based on voluntary mechanisms within
businesses and among business partners.
All business investment decisions have the potential
to either increase or decrease disaster risk. The rest
of this report is concerned with how those decisions
are made and with the factors that mediate and
condition those decisions. The report also highlights how investing in disaster risk management
can be a compelling proposition in shared value, for
businesses themselves as well as for the cities and
countries competing to attract investment.
GAR13 comprises three main parts. Part I examines
the new landscape of intensive and extensive risk
(Chapter 2) and presents results from the new global risk model for earthquakes and tropical cyclones,
as well as new exposure data for tsunamis and a
proof of concept for floods (Chapter 3). In addition,
this part features an analysis of the scale of economic losses associated with extensive risk (Chapter 4)
and the implications for a country’s economic and
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financial resilience (Chapter 5); the risks to natural
capital posed by wild-land fires, land degradation
and agricultural drought (Chapter 6) and the special
case of Small Island Developing States (Chapter 7).
Part II explores how disaster risk has become endogenous to the contemporary globalised economic landscape through business investment decisions
that have usually externalised disaster risk. It analyses how investors have made business investment
decisions that increase risks in key sectors such as
urban development (Chapter 8), tourism (Chapter 9)
and agribusiness (Chapter 10).
Part III presents how both global corporations and
smaller businesses are managing disaster risk, including in global supply chains (Chapter 11) and
how their investment decisions are mediated by investment markets and the role of insurance (Chapters 12 and 13). It further analyses how governments as regulators and mediators of investment, in
a global economy, occupy changing roles and have
yet to fully embrace a prospective approach to disaster risk management (Chapters 14 and 15).
Chapter 16 concludes and brings together several
key findings of the report. It elaborates on how creating shared value can become a key feature of effective disaster risk management and – more important – how disaster risk management contributes
to creating shared value for business and society
essential for achieving economic stability, growth
and sustainable development in a globalised landscape beyond 2015.

Notes
i Macroeconomic effects are included to some extent in all of
these estimates but are a different way of representing them; they
should therefore not be added to the direct and indirect losses or
wider impacts.
ii This figure constitutes a simplification of the different categories that might partly overlap. Care must be taken when calculating total loss to avoid double counting. For example, the direct
structural losses to a plant may be assessed either through the
damage to the capital stock (e.g. production plant) or the equivalent loss of flows (i.e. future production).
iii Exchange rate of 1US$=JP¥81.84. The estimate was reported
in June 2011 by the Cabinet Office of the Japanese Government
(http://www.bousai.go.jp/oshirase/h23/110624-1kisya.pdf). It
estimates damages to buildings, lifeline facilities and infrastructures and excludes the impact of the Nuclear Power Plant accident.
iv Here and in the next case of Thailand, data of gross fixed capital formation of the World Bank’s World Development Indicators
were used: http://data.worldbank.org/indicator/NE.GDI.FTOT.
CD?page=1.
v Economic loss as estimated by the World Bank in December
2011 (http://www.worldbank.org/en/news/2011/12/13/worldbank-supports-thailands-post-floods-recovery-effort). This estimate includes not only loss to physical investment but also other
components such as loss to lost revenue by tourism and loss of
agricultural output.

x This survey, carried out by Florida International University (FIU),
York University and the Central American Institute for Business Management (INCAE), covered Vancouver, Canada; Miami, United States
of America; Kingston, Jamaica; San Jose, Costa Rica; Bogota, Colombia and Santiago, Chile.
xi http://www.iata.org/pressroom/pr/Pages/2010-04-21-01.aspx.
xii http://www.iata.org/pressroom/pr/Pages/2010-04-21-01.aspx.
xiii Western Digital and Nidec, two important global players in
the production of hard disk drive components, have relocated
some of their manufacturing to Malaysia, China and less hazard-prone regions in Thailand. For more information: http://e.
nikkei.com/e/fr/tnks/Nni20121006D06JF389.htm
and
http://
www.ft.com/cms/s/0/7d36186e-2937-11e1-8b1a-00144feabdc0.
html#axzz2DuUmiO4x (accessed 02/12/2012).
xiv Ministry of Economy, Trade and Industry, Government of Japan:
http://www.meti.go.jp/committee/summary/0003410/013_s01_00.
pdf
xv Miyagi Labor Bureau, “Balance of job openings and application,”
http://miyagi-roudoukyoku.jsite.mhlw.go.jp/jirei_toukei/kyujin_
kyushoku/toukei/anteisyobetsu_kyujinkyusyoku_balance.html.
xvi Data in this paragraph are taken from Hatton, Seville and Vargo
(2012), unless otherwise stated.

vi In the same quarter, the manufacturing sector declined by
-21.8 percent. Given that manufacturing represented 39 percent
of Thailand’s GDP in 2011, it was the disruption of the manufacturing sector that had such as large influence on the Thai economy.
vii Small and medium enterprises are independent companies
that have a smaller number of employees than a defined threshold. This threshold is different across countries. The OECD mentions the following thresholds: less than 250 employees in the European Union and fewer than 500 in the United States of America.
However, in many countries, the threshold may be significantly
lower, and small firms can be defined as having 10-50 employees,
while micro-enterprises can be defined as having 1-10 workers
(http://stats.oecd.org/glossary/detail.asp?ID=3123).
viii References used in this box: NOAA National Climatic Data Centre, 2012 www.ncdc.noaa.gov/news/summary-information-posttropical-cyclone-sandy; NOAA National Weather Service, 2012 www.
erh.noaa.gov/phi/storms/10292012.html; RMS, 2012 www.rms.com/
news/newsannouncements/Newspress.php?id=0.xml; Time, 2012
http://business.time.com/2012/10/31/hurricane-sandy-estimatedto-cost-60-billion; IHS Global Insight, 2012 http://www.ihs.com/products/Global-Insight/industry-economic-report.aspx?ID=1065972961;
EqeCat, 2012 www.eqecat.com/catwatch/post-landfall-loss-estimates-superstorm-sandy-released-2012-11-01/; Financial Times,
2012 http://www.ft.com/cms/s/0/c8f6c208-24f4-11e2-86fb-00144feabdc0.html#axzz2CtH3QSxJ.
ix El Niño Southern Oscillation (ENSO) refers to the interaction
between the global atmosphere and the tropical Pacific Ocean.
It results in changes to weather patterns and ocean temperature
across the globe, including changes in rainfall and storm patterns,
and occurrence of floods and droughts. Within these changes, the
El Niño phenomenon is associated with unusually warm ocean
surface temperatures; La Niña is associated with particularly cold
oceanic temperatures. Both occur approximately twice in a seven-year period and last for typically 9–12 months and occasionally up to two years. For exact definitions and more information,
see: UNISDR terminology - preventionweb.net/english/professional/terminology/v.php?id=480 and WMO factsheets - http://
www.wmo.int/pages/mediacentre/factsheet/LaNinaQA.html.
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The Globalised Landscape
of Disaster Risk
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“One trillion dollars have been lost in the last decade due to disasters and one million people
killed”.i Such statements are familiar to investors
and business developers. But they only partially
reflect total disaster losses.
The full scale of disaster losses is still not fully understood. Reliable data exist on insured lossesii
and many major, intensive disasters are comprehensively assessed.iii Between 2001 and 2011,
global reinsurer Munich Re. reported about
US$1.68 trillion in losses (Munich Re., 2012), a calculation based on insured losses and estimates of
insurance market penetration. Over the same period, EMDATiv, the major public global disaster database, reported US$1.25 trillion in losses. But
neither provides a complete picture of global disaster losses, as none accounts for uninsured
losses associated with recurrent, smaller-scale,
extensive disasters, particularly in low and middle-income countries.

A growing number of national disaster databases
now provide access to detailed data on these
losses. When combined with assessments of direct losses in major disasters as recorded by EMDAT, these data provide a more complete picture
of the real dimension of direct disaster losses.
Figure I.1 shows what this picture might look like
in the 40 low and middle-income countries with
the largest losses recorded in national disaster
databases.
Direct economic losses in housing, local infrastructure and agriculture were modelled for all
smaller disasters documented by national disaster databases but not captured by EMDAT. Losses
documented in EMDAT for larger disasters include
estimates of damage to large capital intensive infrastructure that are generally not captured in national disaster databases. The resulting combined dataset provides the most complete
estimate of direct disaster losses possible with

Figure I.1 Direct economic losses in 40 countries as estimated from national and global loss databases, 1981–2011 (in million US$)v

(Source: UNISDR, based on DesInventar and EM-DAT combined datasets)

38

Part I

Figure I.2 Loss trends in 40 countries as estimated from national and global loss databases, 1981–2011 (in billion US$)vii

(Source: UNISDR, based on DesInventar and EM-DAT combined datasets)

existing publicly available data. The detailed
methodology used to model and estimate economic losses is described in Annex 2.
Between 1981 and 2011, total direct losses in
these countries were approximately US$305 billion, of which internationally reported events represent about 67 percent. The implication is that
the headline-grabbing figures recorded in global
datasets over the last decade may be quite conservative. Once the losses associated with nationally reported smaller disasters are included,
those figures are likely to be at least 50 percent
higher. At the same time, these figures refer only
to direct losses and thus exclude the cost of indirect losses and wider effects of disaster.
As Figure I.2 shows, disaster losses in the same
set of countries have been trending upward over
this period.

The chapters that follow in Part I explore how investment decisions and capital flows are internalising disaster risk in different kinds of capital
stock, thereby increasing the overall stock of risk.
Chapters 2 and 3 examine the new landscape of
intensive and extensive risk and present results
from the new global risk model for earthquakes
and tropical cyclones, as well as new exposure
data for tsunamis and regional examples for
floods and landslides.
Chapter 4 features an analysis of the scale of economic losses associated with extensive risk, and
Chapter 5, the implications for a country’s economic and financial resilience.
The risks to natural capital posed by wild-land
fires, land degradation and agricultural drought
are presented in Chapter 6, and the special case
of Small Island Developing States in Chapter 7.
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Notes
i See for example: http://www.undp.org/content/undp/en/
home/presscenter/events/2012/october/international_day_disaster_reduction.
ii Swiss Re. publishes regular updates on insured losses globally
via its SIGMA statistics and publications (e.g. Swiss Re 2012). MunichRe., via its NatCatService platform and its Touch – Natural Hazards service portal, provides analyses, statistics and services on
all aspects of natural hazards: http://www.munichre.com/en/reinsurance/business/non-life/georisks/natcatservice/default.aspx.
iii Governments, with the support of the UN, the World Bank or
regional development banks, conduct economic assessments of
intensive disasters using variations of the ECLAC methodology
(ECLAC, 2003).
iv EMDAT: The OFDA/CRED International Disaster Database:
www.emdat.net. Université catholique de Louvain – Brussels –
Belgium. EMDAT is a global database that registers reports of disasters above its threshold of 10 deaths, 100 affected people, or a
call for international assistance.
v Only the 40 countries with the highest losses were selected
for this graph to enable visualisation at common scales. See Annex 2 for information on progress in the development of national
disaster loss databases, economic loss estimation and merging of
global and national datasets.
vi See www.munichre.com/touch/naturalhazards and www.emdat.be.
vii Only the 40 countries with the highest losses were selected
for this graph to enable visualisation at common scales. See Annex 2 for information on progress in the development of national
disaster loss databases, economic loss estimation and merging of
global and national datasets.
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The Hidden Risks of
Economic Globalisation
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Disaster risk has been etched into the contemporary economic landscape largely through investment
decisions. In most countries, 70 percent to 85 percent of total investment is made by the private
sector – small and large companies, investors and households. How these investments are made, directly determines levels of disaster risk. They shape the direction of capital flows and the level of
disaster risk that is internalised in the capital stock or assets produced. To date, these investments
have largely increased disaster risk.
As a consequence, the wealth of countries has repeatedly been eroded by disasters through loss of
and damage to its capital stock. When produced, human and natural capital is affected by disasters;
the competitiveness and sustainability of economies can be severely compromised with long-term
negative impacts. These risks and the resulting costs are often transferred to and shared with
other locations, actors or times.

2.1

The wealth of nations at risk

The wealth of a country in the form of produced,
human and natural capital can be severely affected by disasters. In such cases, even a temporary inability of local and national economies
to attract capital may have long-term negative
impacts.
Disasters are often still described as exogenous
shocks (G20/OECD, 2012). In reality, disaster risk is
endogenous to investment and assets. Extreme
hazards, such as major earthquakes, volcanic
eruptions and destructive tsunamis, can certainly
be described as exogenous events. But the losses
and impacts that characterise disasters usually
have as much to do with the exposure and vulnerability of capital stock as with the severity of the
hazard event.
Capital stock can be divided into three categories:
produced capital (including machinery and structures and urban land); intangible capital (including
human and institutional capital); and natural capital
(including energy, mineral and forest resources,
crop and pasture land and protected areas) (World
Bank, 2011; UNU-IHDP and UNEP, 2012).i
Disaster risk becomes internalized in and endogenous to these different categories of capital stock,
42

Part I - Chapter 2

reflecting how and where investment decisions orient capital flows, in the context of a range of mediating factors, including government regulation and
incentives, insurance availability and pricing and financing. In other words, disaster risk is not natural
but is produced through investment decisions and
the range of factors that mediate those decisions.
Since the last global economic crisis of the mid1970s, a new economic globalisation has transformed the world beyond recognition—in its economy, society, politics, culture, territory and
environment. It is beyond the scope or objective of
this report to analyse the complexity or dynamics
of these transformations. But if economic globalisation has changed the pathways through which
capital flows, then the landscape of disaster risk
will also have been transformed.
Over recent decades, spatial barriers to investment have been continuously eroded. Technological innovations such as containerization, satellite
communication and the internet; the liberalization of trade and financial markets; new organizational models based on networks rather than hierarchies and the emergence of important new
markets are only some of the components that
have enabled and encouraged large businesses to
decentralize, outsource or off-shore all or part of
their operations to different locations worldwide
(Castells et al., 2012).

In doing so, businesses have enhanced productivity
and profitability by exploiting the comparative advantages of different geographies, such as in countries and cities that offer attractive labour costs and
skills, easy access to export markets, good infrastructure, a stable economic and political environment, and many other factors. Although in many
cases, low labour costs may have been the principal
incentive driving production, distribution, research
and development, sales and services to other locations, each business sector responds to a particular
range of requirements and incentives.
As business investment becomes increasingly footloose and freed from spatial constraints, at the
same time, it has become increasingly sensitive to
the mix of comparative advantages internalised in
each location. In other words, choosing the right location to invest becomes increasingly important to
maintain and enhance competitiveness.

At the same time, as business investors scan the horizon in search of locations that can provide a competitive edge, competition between cities and countries to attract investment has become increasingly
fierce. National and city governments promote their
comparative advantage and attract investors by improving infrastructure, urban development and cultural landmarks.
The volume of foreign direct investment (FDI) provides an indication of the size of global capital flows.
As Figure 2.1 highlights, FDI peaked at US$2.35 trillion in 2008, of which US$1.13 trillion went into services, including infrastructure; US$0.98 trillion into
manufacturing; and US$0.23 trillion into primary activities such as mining, oil and gas and agriculture.
Globally, one of the results of these flows has been a
substantial increase in the value of produced capital. In absolute terms, produced capital remains

Figure 2.1 FDI projects by sector, 2005–2011ii

(Source: UNISDR, based on estimates by UNCTAD, 2012)
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concentrated in OECD countries. The value of produced capital in OECD countries increased by about
one-fifth from US$75.3 trillion in 1995 to US$93.4
trillion in 2005 (World Bank, 2011).
In relative terms, however, there have been spectacular increases in the value of produced capital in
those low and middle-income countries that have
been successful in attracting investment. The value
of produced capital in East Asia and the Pacific,iii for
example, more than doubled from US$4.6 trillion in
1995 to US$10 trillion in 2005.
In contrast, the value of produced capital in regions
that have been less successful in attracting investment has grown from a small base and at a slower
rate. For example, the value of produced capital in
sub-Saharan Africa increased from US$1.1 billion in
1995 to only US$1.3 billion in 2005, representing less
than 1% of the world’s total.
Figure 2.2 highlights the contrast between China,
where the stock of produced capital has more than
quadrupled over the last 20 years, and the United
States of America, where it has increased by only
Figure 2.2 Produced capital growth in China and the United
States of America

(Source: Adapted from UNU-IHDP and UNEP, 2012)
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70 percent over the same period (UNU-IHDP and
UNEP, 2012).
Since 2009, and as Figure 2.1 previously shows, FDI
flows have fallen as a result of the global crisis. FDI
flows from countries such as China, however, are
growing rapidly, reaching US$77 billion in 2012. Although still relatively small, this trend indicates
changes in the direction of capital flows. At the
same time, as labour costs increase and access to
skilled workers becomes limited in some markets,
some previously attractive locations for FDI may
lose some of their comparative advantage.

2.2

Increasing exposure

New data confirm that a rapid increase in exposure is a major driver of disaster risk today. Investments in flood plains or on cyclone-prone
coastlines lead to spiraling risk levels but are
still considered profitable as special industrial
zones, a skilled workforce and large markets
bring comparative advantages and continue to
attract business.
Some regions that are successfully attracting investment and have seen the largest increase in
produced capital are also exposed to hazards
such as earthquakes, tropical cyclones and tsunamis. As such, benefits to business from globalisation have also been accompanied by major
boosts in population and value of assets in hazard-exposed areas. These areas include tsunami
and cyclone-prone coastlines, flood-prone river
basins and earthquake-prone mega-cities. Seasoned investors have not acted irrationally in
flocking to these areas. On the contrary—many
such areas offer higher productivity and comparative advantages. For example, export-oriented
production and distribution tends to cluster
around international ports; tourism is attracted
to tropical beaches and islands (Hallegatte, 2011).
These areas, however, present disaster risks,

which are not necessarily factored into business
investment decisions.
Between 1970 and 2010, for example, while global
population growth was 87 percent, populations living in flood plains grew by 114 percent and in cyclone-prone coastlines by 192 percent. Similarly, the
proportion of global GDP exposed to tropical cyclones increased from 3.6 percent to 4.3 percent
over the same period. Most of this increase occurred
in Asia (UNISDR, 2011). This implies that through
economic globalisation, populations and assets located in hazard-exposed areas have grown faster
than in other areas. Figure 2.3 below, for example,
highlights the concentration of produced capital in
areas exposed to cyclonic winds in East Asia.
This growth in exposure is one of the principal drivers of increasing disaster risk. Simply put, the concentration of individuals and produced capital in

hazard-exposed areas today is greater by an order
of magnitude than it was 40 years ago.

2.3

Reducing mortality risk and
increasing economic risk

Exposure is a key driver, but vulnerability levels
still strongly shape the different levels of disaster risk that can be found between and within
countries. Several countries have been successful in significantly reducing mortality risk. But
many countries have struggled to reduce economic risks—particularly those with limited capacities for managing development process
and investments.
Disaster risk not only depends on the severity of
hazard or volume of population or assets exposed,
it also is a function of the susceptibility of people

Figure 2.3 Produced capital stock in Southeast Asia and cyclone wind hazard (50 years return period)

Cyclonic winds

(Source: GAR global risk model)
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and economic assets to suffer loss and damage—in
other words, their vulnerability. And vulnerability
has also been modified by economic globalisation.

Figure 2.4 Countries with high mortality risk, low competitiveness and weak conditions and capabilities for risk reduction

In general, higher-income countries and those with
rapid economic growth over recent decades have
successfully reduced their mortality risk. With economic development, capacities in disaster and
emergency management generally improve. Since
2007, countries reporting progress against the Hyogo Framework for Action (HFA) have consistently
highlighted good progress in strengthening disaster
preparedness and response and in developing institutional and legislative capacities to do so (UNISDR,
2009 and 2011).
(Source: UNISDR, based on the WEF Competitiveness Index 2011; GAR Mortality

With improved transport infrastructure and health
facilities, which facilitate evacuation and prompt
medical attention, this leads to reduced vulnerability, at least in the case of floods and tropical cyclones, even though the exposed population increases (Kahn, 2005; UNISDR, 2011). For example, it
was estimated that mortality risk associated with
tropical cyclones in East Asia and the Pacific fell by
50 percent between 1980 and 2010 (UNISDR, 2011)
although exposure increased by about 160 percent.
In contrast, in regions with slower economic growth,
mortality risk is still high. For example, in sub-Saharan Africa, flood mortality risk has been growing
consistently since 1980 (UNISDR, 2011) because the
rapid increase in exposure has not been accompanied by a commensurable reduction in vulnerability.
These examples confirm that the underlying risk
drivers as identified in previous Global Assessment
Reports are key challenges for several countries.
Figure 2.4 compares an index of mortality risk (UNISDR, 2009) with an index of competitiveness (WEF,
2012) and an index of conditions and capabilities for
disaster risk reduction—for example, managing urban development, setting up effective governance
structures, protecting the environment and alleviating poverty and vulnerability (DARA, 2012). Some
countries, such as Haiti, Madagascar and Sierra Le46
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Risk Index 2011; DARA Risk Reduction Index 2012)

one, have not been successful in attracting investment, have low capacities to manage disaster risks
and have high mortality risk.
Many countries have been far less successful, in
contrast, in reducing the vulnerability of their produced capital, including housing, infrastructure and
productive assets. Low and middle-income countries, in particular, report that they are challenged to
use tools such as land-use planning, environmental
management and building codes to reduce these
vulnerabilities (UNISDR, 2009 and 2011). As a consequence, as mortality risk has decreased in successful economies, economic disaster risk has been increasing in concert with the growth in exposure
(Neumeyer and Barthel, 2010). In some regions, including in OECD countries, the risk of losing produced capital in disasters may now be growing faster than the capital being produced (UNISDR, 2011;
Hallegatte, 2011).
Earthquake mortality risk differs from the mortality
risk associated with floods and tropical cyclones.
While warning systems are becoming increasingly
sophisticated, earthquake mortality is closely correlated to building collapse. This implies that earthquake-prone countries with rapidly growing econo-

mies and the inability to reduce the vulnerability of
their building stock may also have increased earthquake mortality risk.
In countries that are not competitive and have been
unsuccessful in attracting investment, economic
loss risk, in absolute terms, has not risen in the same
way. This is not because their produced capital is
not vulnerable but because the density of hazardexposed capital is far lower.
These trends have clear implications for business
investment. Although vulnerability may be lower in
high-income countries, as the value of produced
capital increases, disaster risk also increases simply as a result of increased exposure. However,
businesses that invest in low and middle-income
countries may face increased disaster risk, not only
as a result of increasing exposure but because
these countries have not yet developed the capacities to reduce their vulnerabilities. If businesses
do not factor these vulnerabilities into their investment decisions, they may be assuming risks and liabilities that will only become apparent when hazard events occur.

2.4

The globalisation of risk:
vulnerable supply chains

Today’s globalised production systems and supply chains have created new vulnerabilities. While
increasing efficiency and saving costs for businesses, global supply chains may contain hidden
disaster risks with potentially devastating consequences, including for investors and markets.
Economic globalisation has increased sharply the
value of produced capital exposed to hazards in
countries challenged to reduce their vulnerabilities;
it has also provided changes to the structure of supply chains. These changes magnify and transmit disaster risk to other countries and regions not directly exposed.

As different business functions have been outsourced and decentralised, the global economy has
become structured around an integrated web of
supply chains.iv For example, faced with growing
competition, the Japanese automobile industry decentralised production to other countries. As Figure
2.5 highlights, this led to a doubling in the export of
automobile parts, from about 1.3 million manufactured parts in 1999 to about 3.2 million in 2010. The
industries supply chain has thus become increasingly globalised.
To become successful, businesses not only procure
materials and parts from overseas suppliers, but
also outsource functions, such as product design
and logistics. Productivity therefore increases because each business in the supply chain can strategically allocate resources to those activities where it
has a comparative advantage. The supply chain
thus becomes a web involving multi-tier suppliers
and service providers.
Various trends have characterised global supply
chain evolution: the production process has been
split into separate nodes in different locations,
linked by multi-modal distribution facilities; supplier
consolidation has emerged to increase economies
of scale and reduced transaction costs; production
agglomeration in areas with low transport costs
(such as coastal areas and river basins) has facilitated knowledge spill-over, labour market pooling, input sharing, lower product shipping costs and logistics consolidation, increasing the dependence of
supply chains on international distribution facilities
such as major ports and airports (Ye and Abe, 2012).
Although globalisation of supply chains may have
increased productivity, it has also globalised risk;
when business at a critical node in a supply chain is
affected by a disaster, the effects quickly ripple
throughout the entire supply chain.
As highlighted above, as supply chains have evolved,
production has been clustered in areas that may
provide businesses with low transport costs but are
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Figure 2.5 Increased export of parts in the Japanese automobile industry (in JP¥ 1 million)v

(Source: UNISDR, based on data from the Japan Auto Parts Industry Associationvi)

Box 2.1 Port cities with high exposure and vulnerability to climate extremes

Rapid urbanisation

Maritime transport handles over 80 percent of the volume of global trade and accounts for over 70 percent of its
value. Since 1970, global seaborne trade has expanded by an annual average of 3.1 percent and has doubled in
the last 30 years (UNDESA, 2012).
Port cities are a vital nexus in global supply chains. In 2005, 13 of the 20 most populated cities in the world were
port cities. Many of these are exposed to flooding and storms. An analysis of a sample of 136 port cities with
populations of more than 1 million highlighted that currently North America has the highest volume of exposed
economic assets and Asia the largest proportion of exposed population (Nicholls et al., 2008).
Owing to economic and urban growth, natural and artificial subsidence, sea level rise and climate change, this
exposure is likely to increase dramatically, particularly in low and middle-income countries. Whereas the estimated exposure of economic assets is expected to increase from US$416 billion in Miami, United States of
America, in 2005 to US$3,513 billion in 2070, in Mumbai, India, asset exposure would increase from US$46 billion to US$1,598 billion, and in Guangzhou, China, from US$84 billion to US$3,557 billion (Nicholls et al., 2008).
In Dhaka, Bangladesh, it would increase from US$8 billion to an extraordinary US$544 billion (Ibid.).
Low and middle-income countries are driving growth in global merchandise trade. For example, the share of
low and middle-income countries in total global unloaded goods rose from 18 percent to 56 percent between
1970 and 2010 (UNCTAD, 2012). Increased hazard exposure therefore not only poses a threat to the competitiveness of cities and ports but increasingly to global trade flows and supply chains.

(Source: UNISDR)
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often hazard-exposed. As Box 2.1 shows, the dependence of supply chains on logistical and transportation nodes such as ports and airports, further increases risk.
Businesses have demonstrated that supply chain
efficiency can be increased by reducing inventories,
shortening transportation times and streamlining
production. However, these measures may undermine supply chain resilience (Haraguchi and Lall,
2012). Lean supply chains and ‘just-in-time’ delivery
systems require more frequent deliveries of supplies, minimising inventories and turnover time.
While maximising efficiency, they further increase
the interdependence between businesses and remove the buffer provided by stocks (Ye and Abe,
2012). In turn, this increases the probability that a
disaster at one critical point of a supply chain will
have a systemic impact.
Investors need to be aware that small and medium
enterprises (SMEs) often play a key role in supply
chains, providing small quantities of labour-intensive components and services. As noted above,
SMEs may be more vulnerable and less resilient
than larger businesses, as they are generally undiversified and underinsured.

2.5

Shared risks

The risk of losses and negative impacts from disasters is often transferred or shared over
space and time. Business investments that increase disaster risk may directly increase the
cost of disasters to affected communities. Government regulation that fails to protect critical
infrastructure may result in high costs to businesses from power outages, communications
failures and collapse of transport systems. Similarly, today’s new risks will be experienced by
tomorrow’s generations.
As new business investments are made in hazard-

exposed areas, disaster risks to the business itself
are generated. But other risks, often referred to as
external social and environmental costs, are in effect transferred to or shared with other sectors including the public sector. When investment decisions are made, businesses may not take into
account how disaster risks may threaten their own
operations—it is even less usual for businesses to
account for risks that are shared with others. These
shared risks are not priced; thus, market mechanisms to account for them usually do not exist.
One of the most well-known examples of risk transfer or sharing is through greenhouse gas emissions.
Anthropogenic climate change may exacerbate
weather-related hazards in other regions and thus
lead to increased disaster losses. However, these
costs are not borne by the emitter. Small island developing states (SIDS), for example, are responsible
for less than 1 percent of total global greenhouse
gas emissions but are likely to suffer disproportionately from the effects of sea-level rise or risks associated with storm surges and coastal flooding.
But climate change is only one mechanism through
which risk is shared. For example, new road and real
estate developments in urban areas may decrease
the capacity of water management systems and
soils to absorb excess water during storms in a city.
New urban development may therefore produce
flood risks, which are then shared with low-income
households located in the most flood-prone areas
and who would experience the greatest losses. City
governments would also lose, as they would have to
invest in drainage infrastructure. Box 2.2 highlights
how, during the Chao Phraya floods in Thailand in
2011, a transfer of risks to low-income households
took place.
Other mechanisms of risk sharing include when
business investments contribute to a depletion of
regulatory or productive ecosystem services—for
example, when mangroves are destroyed for shrimp
farms; when groundwater resources are overexploited for commercial agriculture or recreational
49

Box 2.2 The impact of the Thailand floods on the urban poor

Although media attention on the 2011 Thailand floods focused on the impact on supply chains in the automobile and electronics industries, there were also major impacts on the urban poor.
Located only 1–2 metres above mean sea level, Bangkok is naturally prone to flooding. But flood hazard has
been magnified by urbanisation. Canals, which provided the backbone of the city’s transport network and fulfilled an important drainage function, have been filled in; dense urbanisation has decreased the area of permeable surface; groundwater extraction is causing the city to subside at a faster rate than climate change-induced
sea level rise. Watersheds in the Chao Phraya river basin have been degraded, while weakly implemented urban
planning and management led to the growth of both private developments and informal settlements in floodprone areas. Informal settlements, for example, often encroach on canals and are the first to be affected.
Although approximately 21 percent of the population of Bangkok was affected by flooding, this percentage increased to 73 percent of low-income households affected. The Thai Government’s National Housing Authority
estimates that 90,362 homes out of a total of 135,582 were of low-income families. Five years ago, the IPCC had
issued a warning of the particular vulnerability of the Chao Phraya river basin and the danger to the growing
population living there (Nicholls et al., 2008).

(Source: UNISDR)

activities such as golf courses; or when forests are
cut down for agricultural or urban development.
According to a recent survey the external environmental costs of eleven key industry sectors rose by
50 percent from 2002 to 2010, from US$566 to 854
billion and are doubling every fourteen years. In the
agribusiness sector alone, external environmental
costs outweighed the sectors entire earnings (KPMG
International, 2012). These social and environmental risks and costs are not on the balance sheets of
businesses but are shared with other sectors as well
as future generations.
However, risk sharing is not unidirectional. Failure
by the public sector to manage risks in public infrastructure shares risks with businesses that face interruption owing to power outages or transport disruption. Similarly, failure to effectively regulate
land-use or to control building standards increases
risks for city regions. These risks and externalised
costs are then borne by businesses.
Ultimately, however, risk sharing may have a ‘boomerang effect’ (Beck, 1992), given that entities or individuals that produce these risks will also be exposed to them. From this perspective, disaster risk
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is a shared risk, and businesses, the public sector
and civil society all participate in its construction.
Disaster risk management, therefore, must be considered a shared value—an issue that we revisit in
the final chapter of this report.
Notes
i These categories are those defined and measured empirically
by the World Bank (World Bank, 2011) but many other classifications
exist. The items included here are only an example of the components included in each category.
ii

‘Primary’ refers to mainly mining, quarrying and petroleum.

iii Economic regions as defined by the World Bank. East Asia and
the Pacific exclude OECD countries such as Australia, Japan and
New Zealand.
iv A system of organisations, technology, information and resources that moves products and services from suppliers to customers.
v Figures given at 2010 prices, using GDP deflators from the World
Bank database (http://data.worldbank.org/indicator/NY.GDP.DEFL.
ZS). The percentage presented is the share of export to the total
product sales. The performance for each fiscal year is based on data
from 360–450 large automobile parts producers in any given year.
vi See http://www.japia.or.jp/research/index.html.

Chapter 3

Intensive Riskscapes
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Patterns of intensive risk have developed along the fault lines of four decades of economic development and globalisation. The potential consequences of these risks can now be estimated and visualized. A first ever global probabilistic assessment allows for a better understanding of intensive risk
for earthquakes and cyclonic winds.
The results from the global assessment are a wake-up call: global average annual losses from
earthquakes alone are estimated to exceed US$100 billion. Of these, 80 percent are concentrated in
high-income countries. Probable maximum losses for Japan and the United States of America in the
case of a catastrophic one-in-250 year earthquake are over US$100 billion. In these countries,
high exposure is the key driver of disaster risk.
Vulnerability continues to determine risk levels, particularly in low and middle-income countries.
Philippines and Puerto Rico could lose more than 15 percent of their exposed capital stock to
winds from a catastrophic one-in-250 year tropical cyclone.
Roughly 80 percent of cyclonic wind risk is concentrated in Asia. The continent also has significant
tsunami exposure, with Japan leading in both absolute and relative exposure of its people. However, smaller economies, including many SIDS, can expect higher losses relative to their capital
stock for all hazards

Risk maps

3.1

The past is not a good guide to
the future

No two disasters are alike. Along a major earthquake fault line, in a large river basin or along a
coastline, an infinite number of hazard events
could occur. However, most of these have yet
to happen. Therefore, although patterns and
trends of disaster loss provide a guide to the
past, they are often not sufficient to predict
and estimate losses that may occur at present
and in the future.
Historical records may provide information on hazard events that have occurred, even over several
hundred years. However, in any given location,
many events, particularly extreme events that only
occur every thousand years or so have yet to materialise. In order to explore future risks, therefore, it
is necessary to look beyond historical losses.
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For GAR13, a probabilistic approach to risk modelling has been adopted. This approach estimates the
probability of events of different severity occurring in
a given location, including extreme and infrequent
events that have not yet occurred (or which we have
no records of), but which could potentially occur in
future. Historical losses are integrated into this model, as they are an important source of information.
Of interest to investors and businesses exploring
new terrain, a new global analysis, carried out for
the GAR, is beginning to map the contours of this
risk landscape. The objective of the GAR global risk
model is to provide comparable disaster risk metrics for all countries and territories in the world.
As Figure 3.1 highlights, initial global risk estimates
for earthquakes and cyclonic winds and an improved
estimate for tsunami exposure are now available.
At present, the estimates refer to the risk of direct
loss to urban produced capitali and are agglomerated at the country level.ii The model does not estimate the risks of indirect loss owing to business in-

Figure 3.1 GAR Global Risk Model deliverables for 2013 and 2015

(Source: UNISDR)

terruption, risks to agriculture, forestry or other rural
sectors nor mortality and injury.

there may be no recorded earthquake loss over the
last 100 years.

By quantifying the value of urban produced capital
exposed to each potential hazard event that could
occur in each location, and by assessing its likely
vulnerability, it is then possible to estimate the
probability of how much disaster loss could occur in
a given time period.

Annex 1 provides a technical description of how the
new GAR global risk model is being developed.

Maximum losses associated with events of specific
return periods are described as probable maximum
losses (PML): for example, the maximum loss that
might occur once every 250 years would reflect a 0.4
percent probability of the loss occurring in any given
year. When PML for all events that could occur are
averaged over a long period, then annual average
loss (AAL) can be calculated.
Depending on the hazard profile of a country, the
AAL represents the probability of both frequently
occurring losses, for example, with return periods of
five or ten years, as well as highly infrequent losses
that may occur, for example, once every thousand
years. For that reason, AAL should not be confused
with the average observed losses that have occurred, even if records go back a century or more. A
country may have a relatively high AAL—from earthquakes, for example—if catastrophic loss is expected from a rare thousand-year event, even though

Risk estimates are computed using highly simplified
global hazard models, a proxy for the exposure of
urban produced capital and a standardised global
set of vulnerability curves. Owing to the simplification inherent to global modelling and to the limitations of the current input data on hazard, exposure
and vulnerability, the estimates obtained from the
model have an intrinsic degree of error and uncertainty. As such, estimates are presented as a set of
risk classes rather than as absolute numbers and
represent the likely order of magnitude of loss.
Given that the estimates are calculated using the
same methodology and with consistent global level
proxy data, risk classes are internally coherent at the
global level and provide a point of comparison
between risk levels in countries and territories.
These risk classes should be considered as starting
points to understand the degree of possible annual
losses for a country, enabling a government to discuss which disaster risk management strategies are
most appropriate for its risk profile. The risk classes
may also help investors to understand the degree of
risk faced by different countries.
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However, the results are unlikely to be comparable
with national or local AAL and PML estimates calculated with detailed hazard, exposure and vulnerability data or for specific portfolios of insured assets. This should not be considered a defect of the
model. However much it is enhanced, a global
model can never provide nor substitute for the detailed risk estimates required for designing national and local risk reduction investments or insurance schemes. However, the estimates provided

by the global model may encourage governments
to develop the more specific risk models required
to implement disaster risk reduction.
The development of the global model is iterative
and the current release should be considered as a
starting point. Between 2013 and 2015, the different
hazard models, exposure proxy and vulnerability
curves will be enhanced and further developed, taking into account peer review and the best available

Box 3.1 Proof of concept for the GAR flood model

While river floods will not be included in the GAR risk model until 2015, a national level proof-of-concept study
shows promising results. As Figure 3.2 shows, in Thailand, modelled results were compared with the outcomes
of the Chao Phaya river floods of 2011.

Figure 3.2 Flood hazard for Thailand compared with actual flood footprint of 2011

(Source: GAR global flood model; UNOSAT iii)

The modelled results were largely coherent with the maximum flood depths of between 3 metres and 4 metres
recorded in different sites upstream from Bangkok.
(Source: UNISDR)
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science and data to provide greater accuracy. By
2015, the model should also include global risk estimates for flooding, storm surges, volcanic ash and
tsunamis. Box 3.1 presents a proof of concept for
the global flood model.

3.2

Earthquake risk

Absolute earthquake risk is concentrated in
high-income countries. But many small and lowincome countries have a higher proportion of
their urban produced capital at risk.
Total global annual average loss (AAL) for earthquakes is estimated at more than US$100 billion.
As Figure 3.3 shows, these economic risks are highly concentrated in countries with large volumes of

exposed produced capital and high earthquake
hazard.
As highlighted in the previous chapter, given investment decisions and capital flows, global produced
capital remains heavily concentrated in high-income countries. Therefore, the highest absolute levels of earthquake risk are also found in these countries, which is where approximately 80 percent of
global AAL is concentrated.
In terms of regional distribution, about 76 percent of
total global earthquake AAL is concentrated in Asia,
9 percent in Europe, 8 percent in North America and
5 percent in Latin America.
Figure 3.4 shows the distribution of earthquake AAL
for countries in different risk classes. For example,
the value of urban produced capital in Japan and

Figure 3.3 Annual average loss (AAL) from earthquakes and earthquake hazard (250 year return period)

Earthquake AAL

(Source: GAR global risk model)
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Figure 3.4 Annual average losses from earthquakes by risk class

(Source: UNISDR, based on GAR global risk model)

the United States of America is US$14 trillion and
US$22 trillion, respectively, representing 15 percent
and 22 percent each of global urban produced capital. However, although about 100 percent of Japan’s
produced capital would be exposed to a 250 year
earthquake, only about 34 percent of the produced
capital of the United States of America would be exposed. Therefore, the AAL of Japan is an order of
magnitude higher than the AAL of the United States
of America.
Some middle-income countries, such as China, Iran
(Islamic Republic of) and the Philippines, also have
high levels of risk because their exposed produced
capital is more vulnerable than in high-income
countries, for example due to weaker building structure and material. The impact that this has on expected AAL highlights the risks of making business
investments in countries with higher levels of vulnerability an important consideration for investors.
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Although estimates of absolute loss are important,
the impact of an earthquake on a country’s economy will depend on the proportion of its urban produced capital that could be affected. Figure 3.5
shows that many low and middle-income and
smaller countries can be expected to lose a higher
proportion of their urban produced capital, which in
turn could be expected to generate serious indirect
losses for business and macroeconomic effects.iv
For example, the absolute value of AAL for countries
such as Papua New Guinea and Vanuatu is low compared with other countries (between US$10 and 100
million), but this value represents between 1 percent and 10 percent of these countries’ total urban
produced capital. In contrast, for the United States
of America and China, expected annual average
losses, although totalling between US$1,000 and
10,000 million, represent only 0.01 percent to 0.1
percent of their total urban produced capital.

Figure 3.5 Annual average losses from earthquakes as a percentage of urban produced capital by risk class

(Source: UNISDR, based on GAR global risk model)

Probable maximum losses for a one-in-250 year
earthquake have been estimated both in absolute
terms as well as relative to countries’ urban produced capital. Although there is only a 0.4 percent
probability of these losses occurring in any given
year, these values are indicative of the potential extent of losses owing to catastrophic earthquake
events. As expected, countries with highest probable maximum losses are Japan and the United
States of America—with more than US$100 billion.
Countries such as Iran (Islamic Republic of) and China follow closely behind, possibly incurring earthquake losses of more than US$10 billion.
Comparing these expected losses with total urban
produced capital provides an indication on what
the impact of an event would be on a country’s assets. For example, in the Philippines they would correspond to almost 19 percent of its total urban produced capital. Haiti faces losses of more than 25

percent of its urban produced capital again indicating the possibility of a serious impact on business
and the economy as a whole. Some small-island
developing states, such as the Solomon Islands, risk
losing over 40 percent of the value of their exposed
capital in a catastrophic quake.
Vulnerability also remains a key determinant of
earthquake risk levels. If countries with similar values
of exposed capital are compared, the assets of countries with higher PML are likely to be more vulnerable.
For example, probable losses for Spain and Hong
Kong (Special Administrative Region of China), with
a high value of exposed urban produced capital
(about US$1.9 trillion and US$1.1 trillion, respectively) are lower than losses for Iran (Islamic Republic of)
and Haiti, which have a significantly lower value of
exposed capital (US$0.7 trillion and US$8.5 billion,
respectively). These results reflect the much higher
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Figure 3.6 Probable maximum losses from earthquakes as a percentage of exposed urban produced capital (250 year return period)

(Source: UNISDR, based on GAR global risk model)

vulnerability of exposed assets in Iran (Islamic Republic of) and Haiti compared with exposed assets
in Spain and Hong Kong (Special Administrative
Region of China) (Figure 3.6).

3.3

Risk from cyclonic winds

As in the case of earthquakes, expected economic damage from tropical cyclone wind is
mainly concentrated in high-income countries
and in Asia. However, in relative terms smaller
countries, such as SIDS could be expected to
lose a far higher proportion of their assets. In
many low and middle-income countries, risk is
heavily conditioned by vulnerability.
Global annual average losses from cyclonic winds
are estimated to be over US$80 billion. Currently,
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the risk model does not include losses owing to
storm surges or coastal flooding but only wind damage. However, it does estimate the losses incurred
as cyclones in tropical areas move southward or
northwards (depending on the hemisphere) and become sub-tropical or extra-tropical storms (as in the
case of Sandy in 2012, for example). At present the
tropical cyclonic wind hazard model may have a
greater degree of uncertainty and error than the
earthquake hazard model and will be further validated and enhanced for GAR15.
Figure 3.7 shows the geographical distribution of
the risk. About 80 percent of the risk from cyclonic
winds is concentrated in Asia, 13 percent in North
America, 4 percent in Latin America and about 2
percent in the Caribbean.
In terms of absolute losses, about 82 percent of risk
is concentrated in high-income countries, corre-

Figure 3.7 Annual average losses from cyclonic winds and tropical cyclone wind hazard (250 year return period)

Cyclone-winds AAL

(Source: GAR global risk model)

Figure 3.8 Annual average losses from cyclonic winds by risk class

(Source: UNISDR, based on GAR global risk model)
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Figure 3.9 Annual average losses from cyclonic winds compared with urban produced capital

(Source: UNISDR, based on GAR global risk model)

Figure 3.10 Probable maximum losses from cyclonic winds (250 year return period) compared with the exposed urban produced capital

(Source: UNISDR, based on GAR global risk model)
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sponding to the highest concentration of urban
produced capital. Middle-income countries concentrate 18 percent of risk from cyclonic winds,
corresponding to about US$16 billion. Distribution
of AAL across countries by risk class is shown in
Figure 3.8.
Japan and the United States of America concentrate 56 percent of global risk from cyclonic winds,
corresponding to the high value of their exposed
capital.v Urban produced capital exposed to cyclonic windsvi in Japan and the United States of
America is valued at about US$14 trillion and
US$11.6 trillion, respectively. This corresponds to
100 percent and 52 percent, respectively, of total urban produced capital of both countries.
Middle-income countries such as China, Mexico
and the Philippines all have high AAL in terms of
absolute value. However, in relation to the countries’ produced capital, the losses vary significantly: although the AAL for China and Mexico corresponds to about 0.2 percent of the country’s urban
produced capital, the AAL for the Philippines corresponds to more than 1 percent of the country’s
total produced capital (Figure 3.9).
Absolute probable maximum losses from a catastrophic one-in-250 year cyclone are also estimated
to be significant, particularly for countries with high
asset exposure.
When calculated as a percentage of total urban
produced capital, the probable maximum losses
from such as catastrophic event become particularly threatening to small countries. For example,
countries such as Belize, Guadeloupe, Martinique
and Samoa could lose between 20 percent and 40
percent of their total urban produced capital
from cyclonic wind disasters (Figure 3.10).
As in the case of earthquakes expected losses are
also influenced by vulnerability. For example, in
terms of absolute probable maximum losses,
countries and territories such as Hong Kong (Spe-

cial Administrative Region of China), the Philippines
and Puerto Rico are in the same risk class. However,
in relative terms, Hong Kong (Special Administrative
Region of China) faces losses of only 2 percent,
whereas the Philippines and Puerto Rico face losses
of more than 15 percent of their exposed capital.

3.4

Tsunami exposure

Exposure to tsunamis is a good proxy for the
risk associated with highly destructive onein-500 year tsunamis. Japan has the highest
exposure of produced capital in absolute terms
and the third highest in relative terms but many
smaller countries and territories, including
Hong Kong and Macau (Special Administrative
Regions of China) have high levels of relative
risk. Of major global concern is the exposure to
tsunamis of critical facilities such as airports
and nuclear power plants.
Produced capital in coastal areas is also at risk from
tsunamis. Tsunamis are relatively infrequent, with
only 5–10 events reported globally per year, but they
can be devastating, causing massive loss of life,
large economic losses and the destruction of critical
facilities. The Indian Ocean tsunami in 2004 is estimated to have caused about 220,000 deaths and
more than US$10 billion in damages (Cosgrave,
2007). The East Japan tsunami in 2011 resulted in
15,875 deaths, 2,725 missing personsvii and approximately US$206 billion in damagesviii.
The global tsunami model has been updated for
GAR13. Compared with the first global scale tsunami hazard and exposure assessment carried
out for GAR09, the GAR13 model adopts improved
methodologies and provides a more complete
coverage of the global earthquake sources that
might produce destructive tsunamis. This improved the model in many locations, such as Japan and Latin America.ix As Box 3.2 at the end of
this chapter shows, the results from national
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models of some countries, such as Indonesia,
also contributed to the global modelling effort.
Figure 3.12 below shows the global distribution of
infrequent but severe tsunamis generated by large
earthquakes with return periods of approximately
500 years, equivalent to a 0.2 percent probability of
occurrence in any given year.x

Figure 3.13 highlights the exposure of both people
and produced capital to these tsunamis. Japan is
highly exposed in both relative and absolute
terms, and concentrates about 16 percent of exposed global produced capital. Macao (Special
Administrative Region of China) also ranks high in
relative and absolute capital exposed. Many
smaller countries and territories also have a high

Figure 3.12 Global distribution of estimated inundation height from earthquake-generated
tsunamis (500 year return period)

(Source: UNISDR, based on NGI, 2013a)
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Tsunami hazard

Figure 3.13 Top ten countries in terms of population and stock of urban produced capital exposed to tsunamis (absolute and relative)xii xiii

(Source: GAR global risk model)

relative exposure. Maldives has over 30 percent of
its produced capital stock exposed, followed by
the Solomon Islands with over 25 percent; Oman
with 9.5 percent; and Hong Kong (Special Administrative Region of China) with about 5 percent.
Although tsunami exposure is not the same as tsunami risk, in the case of extremely destructive 500
year return period tsunamis, exposure is probably a
good guide to risk, as vulnerability tends to become
binary—assets that are exposed are at risk and
those that are not exposed are not.

Of particular concern is the location of critical facilities, including nuclear power plants and airports, in
areas exposed to destructive tsunamis.xi In the United States of America, a total of 13 nuclear power
plants are either in or close to areas exposed to tsunamis; in China, Japan and the United Kingdom of
Great Britain and Northern Ireland, the numbers of
such plants are 12, 10 and 7, respectively. However,
nuclear facilities are subject to rigorous local risk assessments and thus likely to have countermeasures
in place to reduce risk.
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Airports are similarly at risk. In the United States of
America, 58 airports are in areas exposed to destructive tsunamis; in Japan, there are 40. Airport
exposure is most critical in small island states,

whose economies may depend on a single airport
or where all airports will be affected at the same
time. In the French Polynesia archipelago, for example,
a total of 26 airports are exposed.

Box 3.2 Unveiling tsunami hazard in Indonesia

Indonesia has high tsunami risk. In the past 100 years, 24 tsunamis have killed more than 235,000 people. To
better manage this risk, the national disaster management agency (Badan Nasional Pananggulangan Bencana,
BNPB) and AusAID, through the Australia-Indonesia Facility for Disaster Reduction, formed a collaborative
team representing Institut Teknologi Bandung, Indonesian Institute of Science (LIPI), BPPT, Badan Geologi,
BMKG, TDMRC and Geoscience Australia to conduct an advanced and rigorous national tsunami hazard assessment.
Tsunami hazard maps are based on a probabilistic tsunami hazard assessment methodology, which allows the
probability of tsunamis of different heights to be quantified. Maps produced allow disaster managers to:
• Understand the chance of a tsunami reaching the coastline that would trigger an orange (‘tsunami’) or red
(‘major tsunami’) tsunami warning;
• Understand the maximum tsunami height over different return periods;
• Rank the tsunami potential for each district in Indonesia to prioritise communities for tsunami mitigation
activities;
• Assess tsunami potential for each district to plan tsunami mitigation activities;
• Determine earthquake fault lines that may have an impact on each district.
The assessment highlights that the West coast of Sumatra, the South coast of Java and Nusa Tenggara have the
highest tsunami hazard (Figure 3.11).

Figure 3.11 Tsunami hazard in Indonesia (500 year return period)

(Source: Geoscience Australia)xiv
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Notes
i Urban produced capital is the produced capital in urban areas
with more than 2,000 inhabitants.
ii Countries and territories for which no data on urban produced
capital is available could not be included in the risk modelling exercise. These include: American Samoa, Andorra, Ashmore and
Cartier Islands, Azores Islands, Baker Island, Bassas da India, Bird Island, Bouvet Island, British Indian Ocean Territory, Christmas Island,
Clipperton Island, Cocos (Keeling) Islands, Cook Islands, Dhekelia
and Akrotiri SBA, Europa Island, French Guernsey, Glorioso Island,
Guam, Heard Island and McDonald Islands, Holy See, Howland Island, Isle of Man, Jarvis Island, Jersey, Johnston Atoll, Juan de Nova
Island, Kingman Reef, Liancourt Rock, Madeira Islands, Midway
Island, Nauru, Navassa Island, Netherlands Antilles, Niue, Norfolk
Island, Northern Mariana Islands, Palmyra Atoll, Paracel Islands, Pitcairn, Romania, Saint Helena, Saint Pierre et Miquelon, Scarborough
Reef, Senkaku Islands, South Georgia and the South Sandwich Islands, Southern and Antarctic Territories, Spratly Islands, Svalbard
and Jan Mayen Islands, Timor-Leste, Tokelau, Tromelin Island, Wake
Island, Wallis and Futuna.
iii www.unitar.org/unosat/maps/tha.
iv In countries where only a small proportion of urban produced
capital is at risk, there is less chance of business and supply chain
interruption and a greater likelihood of rapid recovery. In contrast,
where a significant proportion of the urban produced capital is at
risk, it is more likely that business will be interrupted owing to infrastructure damage and supply chain disruption and that recovery of
the economy as a whole will be slower.
v Exposure is here estimated overlapping the urban produced
capital with the cyclonic wind hazard for a return period of 250
years, with wind speed higher than 50 Km/h.
vi Capital exposed to cyclonic wind speed higher than 150 km/h
for 250 year return period. This is a proxy for the exposure as it does
not take into account flooding owing to tropical cyclones.
vii Data are as of 5 Dec. 2012 by National Police Agency, Japanese
Government (http://www.npa.go.jp/archive/keibi/biki/higaijokyo.
pdf).
viii 1USD=JPY81.84. The estimate was reported in June 2011 by
Cabinet Office, Japanese Government (http://www.bousai.go.jp/
oshirase/h23/110624-1kisya.pdf).
ix See Annex 1 for more detail on the methodology.
x The return period attributed for the model needs to be considered as an estimate, and some events might have a slightly lower or
higher return period than 500 years.
xi All data related to nuclear power plants and airports at risk from
Norwegian Geological Institute and UNEP-GRID.
xii In this graph, (urban) produced capital is used as a reference
point for relative risk (rather than gross fixed capital formation) as
the total exposure of produced capital needs to be compared with
the total stock of produced capital.
xiii ‘Exposure’ here is calculated by overlapping the potential area
inundated by an extreme tsunami (return period approximately 500
years) with the population or stock in the area.
xiv Information for this box provided directly to UNISDR by GeoScience Australia.
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Extensive risk is associated with localised, mainly weather-related hazards with short return periods. These highly localised, yet frequent hazards include surface water and flash flooding, landslides, fires and both agricultural and hydrological drought. They are exacerbated by badly managed urban development, environmental degradation and poverty.
An analysis of the scale of economic losses shows that extensive risk continues to be underestimated. The real cost of these largely human produced risks is rarely highlighted. Although extensive
risk events cause only 13 percent of total mortality, they are responsible for 42 percent or more of
total economic losses.
These losses are hidden in largely invisible risk layers that no insurance covers. And yet they can
amount to more than 10 percent or more of annual capital formation.

4.1

The production of extensive risk

In-depth analysis of new national disaster loss
data confirms a previously recognised and yet
regularly ignored truth: accumulated losses
from small-scale, highly frequent and localised
disaster events approach in magnitude those of
major disasters and contribute to declines in social
welfare, economic growth and ecosystems.
Urban and rural areas alike, particularly in low
and middle-income countries, experience regular small disasters that undermine local development as well as national competitiveness.
GAR09 (UNISDR, 2009) highlighted four underlying
risk drivers that characterise the accumulation of
extensive risks. (1) Badly planned and managed urban development, for example, can generate flooding, through factors such as increased run-off from
a growing area of impermeable surfaces, inadequate investment in drainage and water management and the development of low-lying flood prone
areas. (2) The decline of regulatory ecosystem services, such as wetlands, aquifers, forests, floodplains and mangroves, exacerbate and magnify hazard levels. (3) Low-income households are often
unable to participate in the formal market to land
and housing and urbanise hazard prone areas,
through informal mechanisms. (4) Cities and regions with weak governance may either lose control
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over the above processes or contribute to them.
Given that not only exposure and vulnerability but
also hazards are produced through these underlying drivers, extensive risk is endogenous to and produced by urban and economic development.
Wealthier, better-governed city regions are likely,
over time, to successfully manage the processes
that generate extensive risk. Rapid urban growth often reflects economic success and major inflows of
capital into infrastructure and productive development (Mitlin and Satterthwaite, 2012). In fact, in
high-income and in many middle-income countries,
the growth in GDP per capita has outpaced growth
in urban population (UN-HABITAT, 2012). Although
exposure and intensive risk increase over time,
these cities and countries reduce their extensive
risk, for example, through investments in protective
infrastructure, environmental management and upgrading of informal settlements.
In contrast, in many low-income countries, growth
in urban population has outstripped growth in
GDP per capita (Ibid.) in part from population migration owing to declining rural economies and crises. In these cities, a greater proportion of low-income households participate in urbanisation
through informal mechanisms of land acquisition
(Johnson et al., 2012; Hamdan, 2012). Governments have little capacity to reduce risks over
time, and both extensive and intensive risks lead to

Box 4.1 Extensive risks in urban centres in Kenya and Tanzania

A recent survey of disaster risk reduction in the towns of Kisumu in Kenya and Moshi in Tanzania depicts similar
pictures. Administrative capacities in Kisumu and Moshi are challenged as local governments try to maintain
basic infrastructure—such as storm drains—the disrepair of which leads to frequent flooding. The lack of waste
management systems means that drains are frequently blocked with garbage and sewage, increasing flood risk
and compromising water quality. The impact on low-income households, who frequently live in the most floodprone areas, is devastating. Land-use planning is ineffective and disaster reduction planning non-existent. Local governments have no budget to dedicate to reduce risks and have little influence over environmental degradation in surrounding areas that increase risks in these towns.

(Source: UNISDR, 2012)

higher rates of mortality. Almost by definition, informal settlements (and a significant proportion of social housing) occupy areas of low land value, such as
low-lying flood-prone areas or on landslide-prone
hillsides.
In the case of Cape Verde and Senegal, for example, in their capitals Praia and Dakar, flooding has
intensified over the years (DARA, 2013). New studies at the local level in West Africa highlight that
underlying drivers of flood risks are poor drainage
systems related to land-use and newly built environments, and limited access to land. The studies
point to West Africa’s continuous problems in expanding urban centres and the need for urban
planning and sufficient public or private investments in adequate infrastructure. Local data of
these studies were backed by national data that
indicated similar problems in urban areas in Cape
Verde, Ghana and Senegal (Ibid.).
In addition, the health of millions is threatened
(Mitlin and Satterthwaite, 2012). For example, in
Maputo, Mozambique, the limited coverage of the
city’s sewage system is a serious cholera threat
even in normal times, which becomes a major
challenge for authorities during annual flooding
(Thompson, 2004).

constructions, further increasing their vulnerability.
Disaster risks in rural areas may be particularly invisible, given the low density of produced capital and
declining population. As Box 4.2 highlights, in the
case of Colombia, rural populationsi with unsatisfied basic needs experienced the largest relative
losses during the 2010–2011 La Niña episode.
Indirect losses and the wider effects of disaster loss
for low-income households and communities are
rarely accounted for. However, GAR09 (UNISDR,
2009) highlighted, through a set of microeconomic
studies, negative welfare outcomes, including declines in school attendance, nutrition, health, productivity and increases in inequality and unemployment. Some of these outcomes can be transmitted
across generations (Ole MoiYoi, 2012). GAR11 (UNISDR, 2011) also showed how extensive disasters negatively affect children and their future.
The social costs of extensive risk are not accounted
for by either governments or business and are largely
absorbed by low-income households and communities, undermining their potential for development
and eroding resilience.

As Box 4.1 shows, investments in protective infrastructure, such as drainage and slope stabilisation,
are often inadequate. Low-income households are
also more likely to live in makeshift or poor quality
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Box 4.2 Extensive risks in rural areas

In Colombia, weather-related disasters are strongly correlated with ENSO episodes. But while the 2010–2011 La
Niña was no stronger than others that had occurred in 1973–1976, 1998–2001 and 1988–89, the losses in terms
of people affected and damage to housing were far greater (see Figure 4.1).

Figure 4.1 Hydrometeorological disasters and losses in Colombia, 1970–2011

(Source: Adapted from Osso, 2012a)

Most importantly, as Figure 4.2 shows, the proportion of the population affected in rural municipalities (rural
index between 50 and 75) and with over 56 percent of unsatisfied basic needs was approximately 35 times
greater than in the case of urban centres (rural index between 1 and 25) and with less than 27 percent of unsatisfied basic needs).

Figure 4.2 Proportion of disaster-affected inhabitants in urban and rural areas
(expressed by rural index) and with unsatisfied basic needs (expressed by UBN
index) during the 2010-2011 ENSO episode in Colombia

(Source: UNISDR, adapted from Osso, 2012c)

(Source: UNISDR)
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El Niño and La Niña

4.2

Visualising the invisible

More than 50 countries are now recording local
disaster losses, enabling them to visualize the
real impact their society and economy is facing.
This information is now available for governments,
affected communities and businesses interested
in investing in these markets.

risk patterns and trends. It is still not possible to
provide a global vision of extensive risk. Box 4.3,
however, highlights that a growing number of countries are developing detailed disaster loss databases that allow extensive risks to be modelled.

Localised hazards can be modelled if the necessary
data is available. For example, Figure 4.3 highlights the results of a study of landslide hazard in
El Salvador.

For businesses and governments that want to know
more about these risks, a complete analysis of extensive risk patterns and trends is provided in Annex
2. Analysis on the selected set of more than 270,000
records of disaster impacts from 56 countries confirms the trends and patterns previously identified
in smaller subsets of 22 and 11 countries (UNISDR,
2011 and UNISDR, 2009).

However, given that extensive risks are characterised by short return periods, the analysis of historical loss data provides a valid approach to modelling

Table 4.1 shows that, although extensive disasters
cause only 13 percent of total mortality, they are responsible for 42 percent of the total economic

Figure 4.3 Hazard (top) and exposure (bottom) to landslides induced by rainfall in El Salvador

(Source: UNISDR, adapted from NGI, 2013b)
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Box 4.3 Progress in recording local disaster losses and impacts

Extensive disasters

As part of a process that aims at a global vision of local disaster losses, UNISDR, UNDP, the World Bank, Corporacion OSSO and other partners are supporting national governments to build information systems that systematically account for disaster losses and impact. Currently 56 countries engage in this effort.

In Latin America and the Caribbean, Guyana, Honduras, Jamaica, Nicaragua and Uruguay have all recently published disaster databases.

In Africa, Ethiopia, Kenya, Mali and Uganda have completed initial datasets that allow a more realistic view of
disaster losses in countries where global datasets have little coverage. In the Arab states, new databases have
been published in Djibouti and Lebanon.

In Asia, Lao People’s Democratic Republic, Timor-Leste and Viet Nam have completed disaster databases; in
the Pacific Islands, a regional dataset covers 22 Small Island Developing States (SIDS). The Lao People’s Democratic Republic disaster database has been used for a National Assessment Report (Lao People’s Democratic
Republic, 2012).

(Source: UNISDR)
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losses recorded in the datasets. In countries that do
not experience large-scale disasters, this figure may
be much higher.
Losses associated with extensive risk, as in the example for Honduras and Uganda below, are spread
over the entire country, affecting all municipalities
(Figure 4.4).
The agricultural sector is one of the most affected
by extensive risks, as initially highlighted by GAR11

with data from Mozambique. These impacts are
further confirmed in the case of Lao People’s
Democratic Republic (Government of Lao People’s
Democratic Republic, 2012) and Lebanon (Figure 4.5).
Economic losses associated with extensive risk are
also increasing rapidly in the 34 new country datasets included in this reportii and are consistent
with the findings of GAR09 and GAR11 (Figure 4.6).
Damage to educational facilities in particular is rising rapidly.

Table 4.1 Extensive and intensive risk impacts summary for 56 countries and 2 Indian states (1981–2011)

(Source: UNISDR)

Figure 4.4 Extensive risk direct economic losses per municipality, in Honduras (left, 1981–2011) and in Uganda (right, 1991–2011)

(Source: UNISDR)
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Figure 4.5 Extensive risk, number of hectares of agricultural crops affected in Lebanon (left, 1981-2011) and Lao People’s Democratic
Republic (right, 1991-2011)

(Source: UNISDR, based on DesInventar)

Figure 4.6 Loss trends over time (1990–2011) in 34 countries not presented in previous GAR analysis
(left: economic losses; right: education facilities)

(Source: UNISDR, based on DesInventar)

74

Part I - Chapter 4

4.3

Hidden risk layers

A newly applied methodology to evaluate direct loss and damage from extensive disaster
events allows extensive risk to be expressed as
a loss exceedance curve. This enables countries
to develop a more complete analysis of risk and
of their contingent liabilities associated with disasters.

provides information on largely extensive risks with
return periods of up to approximately 30 years but
does not capture intensive risks with longer return
periods. Similarly, the analytical curve estimated using a probabilistic risk model does not capture
much of the extensive risk with shorter return periods. The hybrid curve captures both.

Extensive risks are rarely recorded, and therefore
not taken into account in national risk assessments,
which usually only focus on intensive risks. GAR11
(UNISDR, 2011) presented a new hybrid loss exceedance curve as a way of combining and measuring
both extensive and intensive risks at the country
level. Additional hybrid curves have now been developed for eight Latin American countries.iii

Figure 4.8, based on hybrid loss exceedance curves
for ten Latin American countries (CIMNE et al., 2013b ;
ERN-AL, 2011), highlights the annual average loss
(AAL) that would be expected from all disasters,
intensive and extensive, both in absolute terms
and expressed as a percentage of gross fixed capital
formation (GFCF). Although Mexico has the highest
probable AAL in absolute terms, in relative terms,
Honduras stands to lose more than 12 percent of
its gross fixed capital formation every year owing
to direct disaster losses.

Figure 4.7 shows the hybrid curve for Guatemala.
The empirical curve, based on historical loss data,

This kind of information is valuable to inform investments in disaster risk reduction. Often, the costs of

Figure 4.7 Hybrid loss exceedance curve for Guatemala

(Source: UNISDR, adapted from CIMNE et al., 2013b)
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Figure 4.8 Absolute AAL (left) and AAL relative to GFCF (right), both calculated from the hybrid risk models of selected countries

(Source: UNISDR, adapted from CIMNE et al., 2013b)

extensive disasters are not fully absorbed by government, insurance or international assistance.
Parts of these losses are absorbed directly by lowincome rural and urban households but also by
SMEs and businesses in the informal sector. Unless
these losses are made visible and their fiscal impact
understood, it is difficult to justify increased public
sector investments in safe and resilient infrastructure. If indirect losses to business from extensive
risks could be measured, then the private sector
may become a key advocate for increased public
sector investment.
Notes
i Rural populations are defined here using an Index of Rurality
based on population density and the distance between smaller rural and larger urban centres (UNDP, 2011: Colombia Human Development Report).
ii The new countries are Djibouti, East Timor, Ethiopia, Guyana,
Jamaica, Kenya, Lao People’s Democratic Republic, Lebanon, Mali,
Nicaragua, Sri Lanka, Uganda, Uruguay, Viet Nam, plus 22 countries that have developed a joint Pacific islands regional loss database: American Samoa; Cook Islands; Fiji; French Polynesia; Guam;
Kiribati; Marshall Islands; Micronesia, Federated States of; Nauru;
New Caledonia; Niue; Northern Mariana Islands; Palau; Papua New
Guinea; Pitcairn Islands; Samoa; Solomon Islands; Tokelau; Tonga;
Tuvalu; Vanuatu; Wallis and Futuna Islands.
iii Bolivia (Plurinational State of), Costa Rica, Ecuador, El Salvador,
Guatemala, Honduras, Peru and Venezuela (Bolivarian Republic of).
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Chapter 5

The Resilience Challenge
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Business investments are made taking into account a variety of risks, including disaster risk. However, while immediate risks to assets and operations may be considered, it is equally important for
investors to be aware of the economic resilience of the country they are investing in.
Businesses are more likely to recover faster in a country where governments have the capacity to
invest in recovery or where they have risk financing measures in place that cover most contingencies.
Major losses can challenge the macroeconomic stability of even high-income countries. Given that
macroeconomic stability is considered a basic requirement of a country’s competitiveness, countries
need to recognise the potential macroeconomic implications of disasters. Currently, some countries
that can least afford to lose investment stand to suffer the highest disaster losses.
High losses and potential fiscal gaps can result in cumulative macroeconomic effects over time with
severe implications for a country’s long-term economic and fiscal resilience.

5.1

Threats to economic resilience

Direct losses from major disasters trigger indirect
losses and wider impacts that can challenge the
macroeconomic stability of even high-income
countries. A country wishing to promote its competitiveness and strengthen economic sustainability should recognise the potentially significant macroeconomic implications of disasters.

Risk refers to the probability of a given magnitude
of loss in a given period of time. Resilience refers to
the capacity of a country’s economy to absorb
losses and recover. How quickly an economy recovers and how quickly a business recovers are
clearly interrelated. But businesses are more likely
to recover faster in a country where governments
have the capacity to invest in recovery or where
they have risk financing measures in place that
cover most contingencies.

Figure 5.1 Reported disaster losses and GFCF in Mozambique, 1993–2011

(Source: UNISDR, based on national disaster loss data bases, EMDAT and World Bank indicators)
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Figure 5.2 Annual average losses from earthquakes (top) and cyclonic winds (bottom) compared with gross fixed capital formation

(Source: UNISDR, based on GAR global risk model)
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Box 5.1 Estimating a government’s direct burden

The GAR13 model also takes into account losses to produced capital stock under government responsibility.
These include government buildings and public structures as well as housing for low-income communities.
These types of losses are here defined as ‘fiscal losses’, as they represent the sovereign or fiscal risk of a government in case of a disaster. They are calculated as part of total annual average losses to buildings, both public
and privateii .
As infrastructure replacement costs are likely to constitute an important part of a government’s direct burden,
fiscal losses presented here are likely to be underestimated. Nevertheless, they provide an important reference
for governments. For example, fiscal losses from a 1 in 250 years return period earthquake can amount to more
than US$9 billion for the Philippines and US$3 billion for Colombia. China and Mexico both face fiscal losses
from earthquakes of about US$4 billion, whereas fiscal losses from cyclonic wind damage would amount to
US$17 billion for China and more than US$13 billion for Mexico.
The scale of these losses is better understood when comparing them with national or government revenue, i.e.
a country’s income from taxes and non-tax sources. National revenue can be seen as a proxy for a country’s
ability to buffer losses. Figure 5.3 shows probable maximum fiscal losses from earthquakes compared with
national revenue. In the case of the Philippines, losses amount to about 27 percent of government revenue,
whereas for the Dominican Republic and Bhutan, probable maximum fiscal losses may exceed 13 percent of
their revenue. The Philippines displays an equally significant fiscal vulnerability to wind damage, highlighting
how losses can easily exceed government revenue, potentially resulting in an increased debt burden.

Figure 5.3 Fiscal probable maximum losses (PML) from earthquakes with a 250 years return period compared with
national revenue

(Source: UNISDR, based on GAR global risk model and World Bank dataiii)

(Source: UNISDR)
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A first approach to resilience is to look at a country’s
capacity to invest. Gross fixed capital formation
(GFCF) is a metric that represents annual public and
private investment in a country.i

Table 5.1 Estimated contingent liabilities for the Government of
Colombia

Some countries that can least afford to lose investment are losing the most. For example, in Mozambique, the value of annual reported disaster losses
surpassed GFCF three times during the period 1993–
2011. In each episode, investment not only slowed
down in the country but actually reversed. In 2011,
this value represented 12 percent of Mozambique’s
capital formation, in El Salvador, 8 percent; and in
both Honduras and Nicaragua, about 6 percent.
Figure 5.2 below highlights the proportion of GFCF
at risk from both earthquakes and cyclonic winds.
When annual average losses (AAL) represent a high
proportion of GFCF, this implies that it will take longer for lost capital to be replaced by new investment
and thus recovery slower.
For example, Japan not only has a high absolute AAL,
this also represents a high proportion of its total GFCF.
This means that losses cannot be easily replaced by
the formation of new capital stock. In general, countries with sluggish growth and investment will find it
more difficult to replace lost capital stock. In these
countries, to protect economic growth, investment in
disaster risk reduction is extremely important.
In contrast, countries such as the United States of
America or China, which also have high absolute
levels of AAL, have much higher rates of capital formation. This means that they will be able to replace lost capital more quickly and have a shorter
recovery time.
A second approach to economic resilience is to estimate fiscal losses, which are disaster losses that
governments are responsible for. As Box 5.1 shows,
these losses can challenge the macroeconomic stability of even high-income countries. Macroeconomic stability is considered a basic requirement of
a country’s competitiveness (WEF, 2012); countries

(Source: Government of Mexico and World Bank, 2012)

therefore need to recognise the potential macroeconomic implications of disasters.

5.2

The financing gap

A country’s economic resilience depends to an
important extent on whether a government is
able to absorb losses. Assessing the fiscal capacity of a country is therefore critical to knowing whether it will be in the position to provide
timely relief, invest in the required reconstruction and buffer economic downturns to avoid
major and long-term macroeconomic impacts.
Economic resilience also depends on whether a
government is able to finance recovery and reconstruction through a broad array of public and private mechanisms, including budget reallocations,
tax increases, reserves, domestic or external borrowing, international assistance, insurance and reinsurance payouts, and market mechanisms such as
catastrophe-linked securities (Mechler et al., 2006).
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The scale of a government’s fiscal deficit or financing gap following a disaster depends on how explicit and implicit the liabilities of governments are
defined. The Government of Colombia, for example, has recognised this, and has embarked on an
ambitious effort to fully assess contingent liabilities arising from disaster risk (see Chapter 15 of this
report)—this initiative is part of its overall management strategy for government contingent liabilities
(Government of Mexico and World Bank, 2012).
Basing its analysis of liability on GAR11’s examination of Colombia’s probable maximum losses from

disasters (UNISDR, 2011), the government has found
that disasters associated with natural hazards are
the second most important source of its contingent
liabilities, after those associated with legal proceedings (see Table 5.1).
Based on this analysis, the Colombian Government’s new disaster risk financing strategy will
include risk transfer solutions for potentially affected infrastructure and low-income housing as
well as a strong retention strategy via reserve
funds (Government of Mexico and World Bank,
2012).

Table 5.2 Liabilities of a national government (items that can be related to risk from physical hazard appear in red)

(Source: Mechler et al., 2009)

Figure 5.4 Loss exceedance curve for Honduras

(Source: UNISDR, adapted from CIMNE et al., 2013b)
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Figure 5.5 Fiscal vulnerability of Honduras to disaster loss

(Source: Hochrainer et al., 2013)

In many countries, following a disaster, implicit liabilities bring uncertainty to the national account
when reconstruction and disaster relief expenditure have to be accommodated (see highlights in
Table 5.2). For example, many governments act implicitly as ‘insurers of last resort’ for low-income
households even if this responsibility is rarely enshrined in law.

report) shows significant losses even from frequently recurring events (Figure 5. 4).

This kind of ad hoc compensation provides disincentives for risk reduction. Worse, ‘compensation
inflation’ can occur when households expect at
least the same level of compensation as provided in
previous disasters, which increases the government’s fiscal burden (World Bank, 2012b). Establishing an ex-ante legal framework is needed to decrease the level of fiscal uncertainty and ensure
clear incentives for risk reduction.

The analysis shows that the government depends
largely on traditional sources to cover for losses
from frequently occurring small to medium-sized
floods and storms (Hochrainer et al., 2013). However, for events with a relatively low return period
of one-in-33 years, the government would still face
a significant financing gap with potentially significant economic development setbacks, rendering it
unable to provide timely relief and reconstruction
efforts (Ibid.).

Based on different risk metrics and criteria for
measuring government fiscal capacity, a number
of examples illustrate the potential scale of these
financing gaps.
In Honduras, analysis based on results from a hybrid loss exceedance curve (see Chapter 4 of this

These results enabled an analysis of anticipated relief obligations of the government and its available
sources of funding, illustrating the financial vulnerability of the Honduran Government to disaster risk
(Figure 5.5).

Another case in point is Madagascar, where a financing gap would appear from any event more
severe than a one-in-23 year cyclone (Figure 5.6).
And losses from one-in 100 year events could
cause financing gaps of almost US$1 billion (Hochrainer, 2012). These estimations were based on
83

optimistic scenarios of resource availability; other
scenarios showed that the Government of Madagascar would be challenged to cover losses from even
annual events (Ibid.).
This information is useful in two ways. First, it indicates what scale of disaster would exhaust and exceed a country’s domestic resources (taxes and
budget diversion) and external resources (largely

new debt). Second, based on the analysis of impacts from disasters for selected return periods,
such as a one-in-100 year event, information on the
monetary scale of resources and gaps can be used
to develop risk financing instruments and negotiate
appropriate premiums.
The Inter-American Development Bank’s disaster
deficit index (DDI) highlights resource implications

Figure 5.6 The fiscal gap for cyclone exposure in Madagascar

(Source: Hochrainer, 2012)

Figure 5.7 Countries’ ability to absorb the losses of a one-in-100 year event (2008 data)

(Source: UNISDR, based on IADB, 2010 ERN-AL, 2011 and CIMNE et al., 2013b)
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Figure 5.8 Financing the deficit from disasters in the Philippines (in billions of Pesos)

(Source: Jose, 2012)

of major disasters in eight countries in Latin America
and the Caribbean. The DDI captures the ratio of resource demands incurred by disasters to a country’s
availability of funds to cover these demands.
Figure 5.7 shows the results in the case of a onein-100 year disaster, with any value above 1 on the
DDI indicating a financing gap. For example, the DDI
indicates that despite an estimated PML of more
than US$4 billion, Mexico is well positioned to cover
these losses with available resources. In contrast,
Honduras would be seriously challenged in spite of
a much smaller PML.

one-in-20 year event, and that gap would be greater than US$2 billion (Figure 5.9).

Figure 5.9 Fiscal vulnerability and financing gap for earthquake
and flood risk in Nepal

The Philippines also has consistently experienced
financing gaps owing to disasters since 2000 (Figure
5.8). Although the Philippines has financed part of
those gap by domestic and foreign credit, in many
countries, sovereign risks are likely to limit borrowing capacity.
The fiscal gap may be even greater in the case of
low-income countries and others with high debts
and a constrained fiscal space. Nepal, for example,
would be unable to finance the costs of even a

(Source: Mechler et al., 2013)
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5.3

Macroeconomic effects

Disasters can negatively impact the economic
development of any country, but for smaller
economies that are heavily dependent on single
economic sectors, these impacts are likely pervasive. Direct and indirect losses can result in
macroeconomic effects that cumulate over time.
Although countries with fiscal gaps may have more
difficulty recovering after a disaster, there is less certainty regarding longer-term macroeconomic impacts (World Bank, 2011). Some studies show that
disasters have no long-term effect on economic
performance or, on the contrary, either owing to
Figure 5.10 Simulations of GDP growth and tropical cyclone exposure

(Source: Hsiang and Jina, 2012)
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inflows of resources for reconstruction or to the creative destruction of obsolete capital, may even contribute positively to the economy (Albala-Bertrand,
1993 and 2006; Skidmore and Toya, 2002). Reconstruction spending may give demand-lacking economies a temporary boost.
However, while these positive effects may be possible in competitive and resilient economies with high
levels of GFCF and without financing gaps, this is
less likely in countries with low levels of GFCF and
with large gaps. Numerous studies indicate that disasters tend to impact negatively on economic development (Mechler 2004; Hochrainer, 2009; Crespo
Cuaresma et al., 2008; Noy, 2009). In general, larger
and more diversified economies are likely to be

Figure 5.11 Simulation for Pakistan (IDRR = investment in disaster risk reduction)

(Source: Japan International Cooperation Agency (JICA))iv

more resilient than smaller economies, heavily dependent on single economic sectors (UNISDR, 2009
and 2011; Gencer, 2012). In less resilient economies,
the wider impacts of disasters are more likely to be
pervasive.

of economic growth projections shows that although real GDP growth would be impacted by a
major disaster event, investments in disaster risk
reduction could significantly curtail this impact
(Figure 5.11).

Although further research is required to reconcile
the results from different economic models, recent
studies show that in the medium (Hochrainer, 2009)
or long term (Hsiang and Jina, 2012), countries that
have experienced intensive disasters may never recover this lost growth. For example, countries affected by tropical cyclones experience lower GDP
growth in the 15 years that follow compared with
the estimated growth that would have occurred
without cyclone impacts. In countries with frequent
severe cyclones—such as Madagascar and the Philippines—and large fiscal gaps, growth will be lower
over several decades (see Figure 5.10). Countries
with less frequent and severe cyclones—such India
or the United States of America—also experience
lower growth, but the divergence is far less.

The impacts of disasters on economic growth over
time can be understood when assessing potential
mid- to long-term macroeconomic impacts. In
Honduras, a one-in 100 year event could produce
direct losses amounting to 33 percent of its GDP.
Given its limited ability to finance this loss, the government also would have to prepare for further cumulative consequences over time, estimated at up
to almost 24 percent of GDP over a period of 5
years (Figure 5.12).

New simulations of the impact of disaster risk reduction measures on economic growth also show
useful results. In Pakistan, for example, an analysis

Currently, national accounting does not adequately
measure disaster impacts. On the contrary, accounting systems usually report reconstruction and
relief spending, adding to GDP figures. Disaster risk
may be included in new approaches to wealth accounting at the national level such as adjusted
savings,v to improve risk management and financing
strategies in the future (Mechler, 2009).
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Figure 5.12 Modelled cumulative macroeconomic effects of
disasters in Honduras

ated States of), Monaco, Montenegro, Myanmar, Georgia, Ghana,
Gambia, Guinea-Bissau, Greece, Guatemala, Hong Kong Special
Administrative Region of China, Honduras, Indonesia, Iran (Islamic
Republic of), Italy, Lao People’s Democratic Republic, Libya, Lithuania, Luxembourg, Latvia, Mexico, Mali, Mongolia, Mozambique,
Malawi, Malaysia, Namibia, New Caledonia, Niger, Nicaragua, Nepal,
Oman, Panama, Palau, Papua New Guinea, Puerto Rico, Paraguay,
Réunion, Russian Federation, Rwanda, Saint Lucia, Samoa, Senegal,
San Marino, Sao Tome and Principe, Saudi Arabia, Solomon Islands,
Somalia, Serbia, Spain, Sudan, Suriname, Sweden, Swaziland, Switzerland, Syrian Arab Republic, Tajikistan, Turks and Caicos Islands,
Turkmenistan, Tonga, Tunisia, Turkey, Taiwan Province of China,
Ukraine, United Arab Emirates, United Kingdom of Great Britain
and Northern Ireland, United Republic of Tanzania, United States
of America, United States Virgin Islands, Uruguay, Uzbekistan, Venezuela (Bolivarian Republic of), Vanuatu, Viet Nam, Western Sahara,
Yemen, Zimbabwe.
iv Information directly provided to UNISDR by JICA in support of
the 2013 Global Assessment Report on Disaster Risk Reduction. The
simulations were made using JICA’s “DR2AD Model”, an economic
model that measures the social and economic impacts of disaster
risk reduction investments and allows policy-makers to evaluate
multi-index effects of these investments.

(Source: Hochrainer et al., 2013)

Businesses should be a strong proponent of such efforts as they promise a first step towards addressing
hidden fiscal risks that can directly impact on their
environment, as witnessed since the global economic crisis began in 2007. Businesses have begun
to recognise this in accounting for natural capitalvi
(WAVES, 2012), which—as discussed in the next
chapter—is critical to national wealth, but are yet to
fully embrace this as an opportunity.
Notes
i Countries for which no data on gross fixed capital formation
is available, and which were therefore not included in the following analysis, are: Anguilla, Democratic People’s Republic of Korea, French Guiana, Guadeloupe, Martinique, Mayotte, Myanmar,
Réunion, Turks and Caicos Islands, United States Virgin Islands.
ii Losses to other types of assets such as road or water infrastructure are not included.
iii World Bank data on national revenue from: http://data.worldbank.org/indicator/GC.REV.XGRT.GD.ZS?page=1
Countries for which no data on revenue is available, and which
were therefore not included in the analysis, are: Aruba, Angola, Anguilla, Albania, Algeria, Argentina, Antigua and Barbuda, Australia,
Belgium, Belize, Bolivia (Plurinational State of), Brazil, Botswana,
British Virgin Islands, Brunei Darussalam, Burundi, Central African
Republic, Cameroon, Cape Verde, Cayman Islands, Chad, Comoros,
Congo, Cote d’Ivoire, Cuba, Czech Republic, Democratic Republic of the Congo, Democratic People’s Republic of Korea, Djibouti,
Dominica, Ecuador, El Salvador, Equatorial Guinea, Eritrea, Ethiopia, Faeroe Islands, French Guiana, French Polynesia, Gabon, Germany, Gibraltar, Guinea, Guadeloupe, Grenada, Guyana, Haiti, Iraq,
Liechtenstein, Mauritania, Martinique, Mayotte, Micronesia (Feder-
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v See for example World Bank Indicators’ adjusted savings data:
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/ENVIRONMENT/EXTEEI/0,,contentMDK:20502388~menuPK:1187778~pagePK
:148956~piPK:216618~theSitePK:408050,00.html.
vi http://www.wavespartnership.org/waves/private-sector%E2%
80%99s-role-recognizing-value-natural-capital-focus.
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Natural capital risk
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A country´s wealth is determined to a significant extent by its stock of natural capital. Disaster
risks include the loss and erosion of natural capital with potentially serious consequences for business, households and a country’s wealth.
Globalisation is not only modifying risk patterns through increasing hazard exposure and vulnerability, but also through climate change. Along with climate change, environmental degradation, deforestation and the over-exploitation of natural resources all result in increased risks to natural capital. For example, wild-land fires now affect all continents with the cost of damage to tropical
ecosystem services alone potentially exceeding US$3 trillion per year.
Land degradation is a key driver of agricultural drought risk. Large areas of Africa, the Arab and
Mediterranean regions are experiencing both land degradation and high levels of soil moisture deficit
leading to a potentially irreversible loss of natural capital. The scale of direct losses and indirect
impacts from agricultural drought is still poorly understood but potentially significant. But innovative new probabilistic models of agricultural drought risk are now providing a clearer picture of
potential crop losses at the country level and can be related to relevant economic indicators.

6.1

Natural wealth

A country’s wealth is also dependent on its stock
of natural capital. A country with a declining
base of natural capital is unlikely to achieve a
sustainable increase in wealth.
Natural capital is understood as a set of renewable
and non-renewable natural resources, including agricultural land, fisheries, fossil fuels, forest resources,
water, biodiversity and minerals. Apart from flows
into produced capital, business investment also flows
into other sectors, such as agribusiness, forestry and
mining, in countries with abundant natural capital.
Whether these investments pose risks to natural capital needs to be assessed and understood.
Risks associated with natural capital may affect
businesses as well as other social sectors in the
same way as disaster risks associated with produced capital. With natural capital, many risks generated through business investments are externalised and transferred through mechanisms such
as climate change, land degradation and the overexploitation of water resources; in the long term,
these become shared risks not only in space but in
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time because the exhaustion of natural capital compromises the wealth of future generations.
However, although risks to produced capital are
now modelled with increasing accuracy, the estimation of natural capital risks is still in its infancy. As
such, both costs to business as well as shared risks
are rarely factored into investment decisions. The
sections that follow will explore some of the drivers
of natural capital risk, including climate change,
land degradation, and the impact of wild-land fires
and agricultural droughts. Chapter 10 in Part II of
this report will build on this analysis and explore the
role of agribusiness in food security risk.

Global warming

6.2

The ultimate risk transfer:
global climate change

Globalisation is not only modifying risk patterns through increasing hazard exposure and
vulnerability, but also through climate change.
Since the beginning of the industrial revolution in
1750, the atmospheric abundance of the three

principal greenhouse gases—carbon dioxide, methane and nitrous oxide—have increased by 39 percent,
158 percent and 20 percent, respectively (WMO,
2011).
As Box 6.1 shows, increasing greenhouse gas concentrations in the atmosphere modifies climate, although uncertainties remain regarding the repercussions in weather and climate-related hazards in
different regions (IPCC, 2012).
Increased combustion of fossil fuels, deforestation
and land-use changes are directly linked to the
capital flows and investment decisions of the past
and to growing green-house gas emissions in the
present and future. Industry contributes directly
and indirectly about 37 percent of global greenhouse gas emissions, and these have increased by
65 percent since 1971 (Worrell et al., 2009). Production of energy-intensive industrial goods, in particular, has increased dramatically since 1970 (cement, by 336 percent; aluminium, by 252 percent;
steel, by 95 percent; ammonia, by 353 percent; and
paper, by 190 percent) (Ibid.). But emissions from

energy production, transport, agriculture and urbanisation are also critical. And as this chapter
highlights, other factors such as wild-land fires,
which are often associated with deforestation,
also make critical contributions.
For more than a century, high-income countries
have been contributing to these emissions. However, as a consequence of economic globalisation,
many low and middle-income countries are now
becoming large greenhouse gas (GHG) emitters.
Given that climate change modifies climate and
weather-related hazards, it becomes the ultimate
mechanism of global risk transfer and of generating shared risks. It represents the privatisation of
benefits that accrue from present investment at
the expense of future losses that will surface from
climate change later in this century. It also represents a transfer or export of disaster risk from
countries responsible for the majority of emissions
to those that have fewer emissions but will see
their disaster risks increase. Figure 6.1 compares
the ratio of GHG emissions with expected losses
from cyclonic wind damage. Many countries with

Box 6.1 Special IPCC Report appraises and addresses future climate extremes

The Special Report of the Intergovernmental Panel on Climate Change presented the latest results from current
research on climate change. The more science progresses in the field, the more it is possible to produce analysis
that can delineate future climate patterns with higher degrees of confidence. Main conclusions of the report include the following:
Virtually certain

Substantial warming in temperature extremes by the end of the 21st century.

Very likely

Mean sea level rise will contribute to upward trends in extreme coastal, high water levels.

Likely

Increased frequency of heavy precipitation or the proportion of total rainfall from heavy
falls will increase in the 21st century over many areas of the globe.
Increase in tropical cyclone maximum wind speed, though not in all ocean basins.

High confidence

Changes in heat waves, glacial retreat and/or permafrost degradation will affect high
mountain phenomena such as slope instabilities, movements of mass and glacial lake
outburst floods. Many glacier- and snow-fed rivers will experience increased run-off and
earlier spring peak discharge.

Medium confidence Reduction in the number of extra-tropical cyclones averaged over each hemisphere.
Droughts will intensify in some regions, including southern Europe and the
Mediterranean, central Europe, Central North America, Central America, Mexico,
north-east Brazil and southern Africa.

(Source: IPCC, 2012)
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Figure 6.1 Losses from cyclonic wind compared with greenhouse gas emissions

(Source: UNISDR, based on World Resources Institute (*)i)

low emissions will also face high costs from sea
level rise.
Today, a familiar tendency is to assign the causality
of all weather-related impacts to climate change.
In reality, at least over the next two to three decades, increasing hazard exposure and vulnerability associated with economic and urban development will have a greater influence on disaster risk
than climate change (IPCC, 2012; UNISDR, 2009
and 2011; Nicholls et al., 2008; Swiss Re., 2011a).
Climate change will have a disproportionate influence on economies most susceptible to weatherrelated risks, however (IPCC, 2007). Many of these
countries depend heavily on climate-sensitive natural capital, such as land, water and forests.
One climate change outcome, which the IPCC has
agreed is certain, is increased warming. In regions
that may also experience decreased precipitation,
warming will increase the likelihood of wild-land
fires and agricultural drought, which feed back into
climate change.
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6.3

Unsustainable risks

Environmental degradation, deforestation and
overexploitation of natural resources all result
in increased risks to natural capital. The negative impacts of weather-related disasters further erode the natural capital base of nations,
reducing their overall wealth and competitiveness.
There is growing interest in quantifying the value of
natural capital and the consequences of its loss to
national economies.ii The wealth of a country is the
sum of produced, human and natural capital. As human capital increases, although total wealth increases, natural capital is likely to be depleted and
thus wealth per capita can decrease. The persistence of environmental degradation and natural resource depletion, therefore, is an environmental as
well as a social and economic concern. Figure 6.2
highlights countries that are challenged to address
environmental degradation.

Loss of natural capital owing to environmental
degradation and other factors is particularly critical in countries whose natural resources provide a
higher contribution to the overall wealth than their
produced capital (UNU-IHDP and UNEP, 2012). In
Nigeria, for example, the value of natural capital is

estimated to be more than 10 times that of produced capital.iv Between 1990 and 2008, Nigeria’s
population increased by 74 percent while its natural capital decreased by about 1 percent. As a result, total wealth per capita fell by about 30 percent (Figure 6.3).

Figure 6.2 State of global environmental degradation based on the Risk Reduction Index 2012iii

(Source: DARA, 2012)

Figure 6.3 Role of natural capital (purple line) in Nigerian wealth, represented by the inclusive wealth index, absolute (left) and per capita (right)

(Source: UNISDR, based on data from UNU-IHDP and UNEP, 2012)
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Table 6.1 Changes in land-use in Colombia between 1995 and 2009 (in ha)

(Source: OSSO, 2012c)

In the same period, the value of natural capital in
Australia fell by 8 percent in absolute terms and by
72 percent per capita. Given that produced capital
per capita increased by 73 percent during this period, the depletion of natural capital did not affect
total wealth, which increased by 2 percent per capita. However, the capacity of produced capital
growth to absorb the loss in natural capital may
not be sustainable in the longer term (UNU-IHDP
and UNEP, 2012).
The depletion of natural capital may be accelerated by business investments into extractive activities—such as mining, gas and oil extraction—and
agribusiness; driven by demand for raw materials
and energy by rapidly expanding and urbanising
economies and for food supply by a growing urban
population.
In the case of Colombia, for example, Table 6.1
shows that between 1995 and 2009, Colombia lost
about 20 percent of its agricultural land and 16
percent of its forests, but rangelands increased by
29 percent (OSSO, 2012c). Only 53 percent of rangelands are considered apt for grazing. At the same
time, between 2002 and 2010, mining concessions
increased from 1.13 million hectares to 8.5 million
hectares, an area now greater than that dedicated
to either agriculture or forests.
Business investments in areas such as bio-fuels,
timber and agribusiness, and those involving the
clearing of tropical forest, may increase wild-land
fire hazard. These fires lead to a major depletion of
natural capital and the loss of critical shared
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ecosystem services as discussed below. Agribusiness investments in drought-prone areas may similarly contribute to increased land degradation and
over-exploitation of water resources—an issue explored in more detail in Chapter 10 of this report.

6.4

Wild-land fires
Wild-land fires

Wild-land fires are both a driver and a result of
the degradation of natural capital. The risk of
wild-land fires affects all continents with increasing occurrence particularly in the western
United States of America, south-east Australia
and southern Europe. The global cost of damage to ecosystems services may reach US$190
billion per year, in the case of tropical ecosystems alone.
In many ecosystems, wild-land fires are a natural
and essential force in maintaining ecosystem structure and productivity or an important land management tool. However, wild-land fires can be highly
damaging events, and are associated with a range
of drivers, both physical and artificial.
Using two different global datasetsv, the average
global burnt area as detected by satellite sensors
fluctuates between 3 million km2 and 4.5 million
km2, an area equivalent to the size of India and Pakistan combined (Chatenoux and Peduzzi, 2013). Figure 6.4 shows that wild-land fires affect all continents seasonally. In recent years the extent of burnt

Figure 6.4 Wild-land fire seasons, 2000–2006

(Source: Chatenoux and Peduzzi, 2013)

areas in regions such as the western United States
of America, south-east Australia and southern Europe has risen dramatically (GFMC, 2012).
Physical factors, such as climate variability and topography, influence the patterns and variability of
wild-land fires in regions. These factors include temperatures, precipitation levels and distribution as
well as length of dry periods (Aldersley et al., 2011).
Wild-land fire hazard is influenced by climatic extremes—in 2012, the northern hemisphere was hit
by a heat wave that contributed substantially to
wild-fires, especially in Europe and the United
States of America.
As with other hazards, however, social and economic drivers have as much or more influence, especially
on the initiation and extension of wild-land fires: for
example, land-use changes such as the abandonment of agricultural land owing to rural to urban migration or the conversion of forests to rangeland.
Other factors, such as fire-suppression policies, reduce fire activity in the short term but may lead to a

greater incidence of catastrophic fire in the long
term. These factors vary from region to region.
In equatorial Asia, for example, fire is widely employed to convert land covered by primary or secondary forests to other uses, especially for bio-fuel
crops. This practice, exacerbated by extended dry
periods associated with ENSO episodes, favours the
uncontrolled spread of wild-land fires (Goldhammer, 2009).
Fires have traditionally been used to clear forests in
tropical regions. However, as population density
has increased, this practice has become an increasing source of uncontrolled wild-land fires. In addition, uncontrolled selective logging, in which only
some species are removed, leave the remaining forest highly susceptible to fire (Chocraine, 2003).
In southern Europe, the hot and dry summer climate, characterised by strong seasonal winds, exacerbates human-induced fires initiated for different reasons. Contributing factors include the
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Box 6.2 Methodology to quantify economic losses to ecosystem services from wild-land fires

This first estimation, developed using the TEEB methodology, is based on an evaluation of ecosystem services
that includes: carbon storage, production of oxygen (O2), production of biomass (used for timber, fire wood,
building, and so on), recreational value, intrinsic and support to biodiversity, protection of water sources, reduction of soil erosion, production of pharmaceutical products, beauty (landscape) and spiritual values. Forests also contribute to the local climate.
Not all ecosystem services were evaluated. Furthermore, while the value of a tonne of carbon storage is comparable across the globe, this is not the case for recreational values. Finally, it is difficult to include benefits of
wild-land fires into the equation as well as to differentiate wild-land fires that are natural from human cause.
(Source: Chatenoux and Peduzzi, 2013)

Table 6.2 Loss of natural capital (2002-2006) and wealth of countries (1995-2005)

(Source: Rank and economical losses (Chatenoux and Peduzzi, 2013); natural capital and wealth growth rate (World Bank, 2011))

abandonment of agricultural land (leaving the land
populated with highly inflammable species of vegetation), lack of forest management and growth of
urban areas in proximity of forests and in fire-prone
areas (Bassi and Kettunen, 2008).
Average annual internationally reported losses generated by wild-land fires over the past decade
(2002–2011) were US$2.4 billion (EM-DATvi). Individual fires may cause substantial losses. For example,
in Bosnia and Herzegovina, a single fire in September 2012 caused about US$83 million in damages
(WMO, 2012). However, globally, wild-land fires represent only 0.1 percent of internationally reported
disaster mortality and less than 1.9 percent of economic losses.
Wild-land fires, however, have a devastating impact
on natural capital, which has not been quantified or
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adequately accounted for. Fires affect numerous
ecosystem services including carbon storage, support to biodiversity, protection of water sources, reduction of soil erosion and land degradation and
climate regulation. At the same time, in some ecosystems, wild-land fires provide benefits; for instance, there are species that need fires for their reproduction and seeding. Fires of natural origins, for
example, ignited by lightning, are an integral part of
certain ecosystems such as boreal forests.
Economists and scientists today agree that qualifying and quantifying ecosystem services lost and
their economic value is still an incipient issue
fraught with calculation uncertainties. As Box 6.2
highlights, despite gaps in knowledge and data and
methodological challenges, a first estimation for
tropical ecosystems based on an evaluation of different ecosystem services was developed using the

methodology proposed by TEEB (The Economics of
Ecosystems and Biodiversity; TEEB, 2010).
Fires do not belong naturally to tropical forest ecosystems. However, wild-land fires may now be
leading to a loss of ecosystem services in the range
of US$146–US$191 billion per year.vii Given that
tropical ecosystem services may take 40 or more
years to recover, cumulative annual losses could
be as high as US$2.9–US$3.8 trillion. These losses—between US$2.5 and US$3.5 trillion a year—
are concentrated in Africa (Chatenoux and Peduzzi, 2013). These figures should be treated with
caution given the uncertainties involved in their
assessment, but they highlight a potential and critical depletion of natural capital from wild-land
fires in tropical forest ecosystems.
As Table 6.2 shows, many of the countries with the
highest losses in ecosystem services rely on natural
capital for most of their total wealth. Similarly, some

had slow rates of wealth growth between 1995 and
2005 (World Bank, 2011). These losses to natural
capital are rarely taken into account when investment decisions are made.

6.5

Agricultural drought: the case
of Africa, the Arab states and _
the Mediterranean
Observed and predicted changes in rainfall and
temperature have important implications for
agriculture. In central Kenya, decreases in rainfall could reach up to 150 mm per year. Combined with increasing temperature, agricultural
drought hazard is predicted to increase, which
will reduce the area of arable land.
As highlighted in GAR11, agricultural drought hazard is not only due to lack of rainfall. Estimations
of meteorological drought, therefore, are a poor

Figure 6.5 Drought typologies and cascading impacts

(Source: National Drought Mitigation Center, University of Nebraska-Lincoln, United States of Americaix)
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guide to drought impacts on agriculture.
As Figure 6.5 shows, agricultural drought refers to the
availability of sufficient water in the soil to satisfy the
needs of crops.viii Agricultural drought, therefore, is
mediated by other factors such as temperature and
wind, which influence evaporation and transpiration
and the capacity of the soil to hold moisture.
In Africa, the Arab states and the Mediterranean, agricultural drought is a major hazard. Without taking
into account its potential impact on natural capital
and on economies in the region, any estimation of
disaster risk is fundamentally incomplete.

and the Sahel, measured through an index that also
takes into account drought frequency, extent and
persistence in that 10-year period.xi
Mediterranean countries have been particularly affected between 2000 and 2010. In Turkey, about 25
percent of total rain-fed cropland (which constitutes
about 15 percent of total country territory) has been
affected by severe drought; in Italy, Serbia and
Macedonia, 20 percent of total rain-fed cropland has
been affected. In Portugal, Spain and Greece, more
than 25 percent of the rangeland is heavily affected
by drought. This corresponds, respectively, to 15
percent, 10 percent, and 8 percent of total land in
these countries (Erian et al., 2012).

Box 6.3 presents two different but complementary
approaches being pursued to improve the characterisation of agricultural drought risk (Erian et al.,
2012; Jayanthi and Husak, 2012). The models include crop losses and economic environmental impacts. But the impacts on welfare and livelihoods
have not been estimated at this time.

Scientific literature (IPCC, 2007 and 2012) agrees
that all categories of drought hazard in the Mediterranean region will get worse as the region gets drier
and warmer. However, in Africa, there is only medium to low confidence owing to a lack of documented evidence and data (IPCC, 2012).

Analysis of changes in vegetation coverx between 2000
and 2010 highlights that a large area of Africa, the Arab
states and the Mediterranean has experienced drought
(Erian et al., 2012). Figure 6.6, for example, illustrates
agricultural drought intensity in the Horn of Africa

In Eastern Africa, other studies highlight long-term
decline in rainfall and increasing temperature,
such as in parts of Ethiopia, Kenya, Sudan and
Uganda, which will increase agricultural drought
hazard (Funk et al., 2010; 2012a; 2012b). Figure 6.7,

Box 6.3 Modelling agricultural drought risk

The Arab Centre for the Study of Arid Zones and Drylands (ACSAD) uses satellite data from the last 10 years to
reconstruct past agricultural droughts. It measures month by month differences in vegetation. This allows a
characterisation of the intensity, variability frequency and persistence of agricultural drought in any given area.
With this information, it is possible to identify the exposure of areas of rain-fed agriculture, rangeland, individuals and cattle to agricultural drought as well as the amount of drought-affected areas experiencing land degradation (Erian et al., 2012). For GAR13, this approach was piloted in Africa, the Arab states and the Mediterranean.
FEWSNET developed a set of synthetic droughts to extrapolate the probability of specific areas being affected
by agricultural droughts of differing intensity. Once calibrated with data on yield reductions in observed
droughts, it becomes possible to estimate the probable crop losses for droughts of different return periods as
well as expected annual average losses (Jayanthi and Husak, 2012). For GAR13, this approach was piloted in
Kenya, Malawi, Mozambique and Niger.
Both approaches are complementary—one provides an assessment of agricultural drought occurrence, consequences and severity in the past; the other enables the quantification of the expected losses that are likely to
affect a specific area in the future.

(Source: UNISDR)
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for example, highlights observed and projected
changes for Kenya between 1975 and 2025. For
central Kenya, the projected decrease in rainfall
might reach 150 mm per year, whereas temperature is estimated to increase about 0.9 degrees
Celsius (Funk et al., 2010). Increasing agricultural

drought will reduce the areas of land to support viable agricultural livelihoods.
These changes are leading to a decline of precipitation in areas that to date received sufficient
rainfall to support agriculture and a shift of rain-

Figure 6.6 Agricultural drought intensity from 2000 to 2010 in the Horn of Africa and the Sahel

(Source: Erian et al., 2012) iv
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fall locations overall, as Figure 6.8 highlights.
Other studies point to potential changes in climate in Western Africa. For example, Mali is
considered at risk of a ‘climate zone shift’, owing

to the Sahara moving south. Because of changes
in climate, in 2030, the annual value of crop and
livestock production is likely to drop between 5
percent and 15 percent (ECA, 2009).

Figure 6.7 Observed and projected changes in rainfall and temperature from 1975 to 2025 in Kenya

(Source: Funk et al., 2010)

Figure 6.8 Climate change in Ugandaxii

(Source: Funk et al., 2012b)
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6.6

Land degradation is associated with intensive agriculture or overgrazing, and salinisation owing to
inappropriate irrigation, deforestation and the
breakdown of traditional agro-ecological systems.
Climate change may interact with some of these
factors, but is rarely the main driver of land degradation (WMO, 2005).

Land degradation

Land degradation has been recognised as a key
driver of agricultural drought risk. Vast areas in
Africa, the Arab and Mediterranean regions are
experiencing both land degradation and high
levels of agricultural drought. As a result, these
areas are at risk of desertification, representing an irreversible loss of natural capital.

Land degradation can increase agricultural drought
by reducing the moisture-carrying capacity of the

Figure 6.9 Drought hazard and land degradation in sub-Saharan Africa, the Arab region and the Mediterranean (main map); Horn of
Africa and Spain highlighted (bottom maps)
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(Source: Erian et al., 2012)
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soil. And soil water deficiency can further increase
land degradation through the loss of vegetation
cover. Areas that are experiencing both land degradation and high levels of soil water deficiency are
more at risk of desertification, which represents an
often irreversible loss of natural capital (Erian et al.,
2012; Watson et al., 2005; WMO, 2005).
As Figure 6.9 shows, large areas of Africa, the Arab
states and the Mediterranean region experienced
both drought hazard and land degradation between 2000 and 2010. Contrary to loss estimated
from wild-land fires, the loss of natural capital and
ecosystem services owing to drought and land
degradation has not yet been calculated.

6.7

Agricultural drought losses
and impacts

The scale of direct losses and indirect impacts
from agricultural droughts is still poorly understood. Estimated yield reductions, however,
point to significant losses. For example, a one–
in–ten year drought in Mozambique would lower
the maize yield by 6 percent and the GDP by 0.3
percent. Niger has a 1 in 10 probability of suffering a loss of more than 10 percent of expected
millet production.
The contribution of agriculture to GDP is in decline
(Yumkella et al., 2011), but agriculture continues to
be the main source of income and employment for
many households living below US$1 per day. In subSaharan Africa, for example, the agricultural share of
GDP has decreased from 42 percent in 1965 to 12
percent in 2008 (Ibid.). At the same time, agriculture
generates two-thirds of total employment and more
than 75 percent of the value of domestic trade
(Ibid.). In Ethiopia, for example, although the sector
contributes 44 percent of the country’s GDP, 85 percent of the population is employed in agriculture
(Spielman et al., 2011).
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Because of its complexity, accurate and complete
global data on crop losses from agricultural drought
do not exist. And many losses associated with localised droughts are not documented. However, the
magnitude of losses can be gauged from specific
events.
For example, direct and indirect losses from the
2008–2011 droughts in Kenya were approximately
US$12.1 billion, which are estimated to have caused
a reduction of GDP of 2.8 percent per year during
that period (Cabot Venton et al., 2012). Similarly, the
1998–2000 droughts are estimated to have caused a
16 percent reduction in GDP during each year of that
period (Ibid.).
During the 2008–2009 drought in the Syrian Arab Republic, 75 percent of farmers suffered total crop failure (Erian et al., 2012). Between 2005 and 2009, production of barley in the region fell by 40 percent.
This production failure was exacerbated by the absence of natural pasture and the doubling of feed
prices. Given that barley is the primary feed for
many cattle, this led to a reduction in livestock (FAO,
2009). Consequently, the estimated number of
sheep dropped from 22.9 million heads in 2007 to
19.2 million heads in 2008 (NAPC, 2009).
Innovative new probabilistic models of agricultural
drought risk (see Box 6.3 above) are now providing a
clearer picture of potential crop losses at the country level and can be related to relevant economic indicators. As with other hazards, a probabilistic approach is required given that many droughts that
could potentially occur have not yet done so.
In Mozambique, agriculture contributes 25 percent
of GDP (World Bank, 2011). The probabilistic model
estimates that the country risks losing, on average,
0.12 percent of its GDP every year owing to the
probable loss of 3 percent of its total maize production due to drought (Jayanthi and Husak, 2012).
A one–in–ten year drought in Mozambique would
lower the maize yield by 6 percent and GDP by 0.3
percent (Figure 6.10).

Figure 6.10 Loss exceedance curve showing Mozambique’s expected loss in maize production (in percentage) and its correspondent
probability of exceedance

(Source: Jayanthi and Husak, 2012)

Figure 6.11 Estimated likelihood of drought occurrence in Niger

(Source: Jayanthi and Husak, 2012)
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In Niger, a 2009 drought caused the loss of approximately 410,000 metric tonnes (MT) of millet—about
13 percent of expected production (IRIN, 2010). The
probabilistic model indicates that Niger has about a
1 in 10 probability of suffering similar crop loss or
higher in any given year. Figure 6.11 represents the
probability of drought frequency for different districts in Niger.
Improved modelling of agricultural drought, together with down-scaled climate scenarios put it in a
framework that is consistent with risk estimates for
other hazards and could reduce uncertainty regarding distribution and intensity of agricultural drought
as well as its potential impacts.
A better understanding of the relationship between
drought likelihood, food production losses as well
as the wider risks to natural capital and social sectors would encourage informed investments by the
agribusiness sector and more relevant and effective
public policy decisions by governments. Together,
these two players—public and private—could be
one step ahead of damaging environmental change
by limiting the risks associated with countries’ natural capital.
Notes
i Data from World Resources Institute (WRI): Per Capita Emissions:
metric tonnes of CO2 equivalent (mtCO2e) per person. Additional
data: Puerto Rico, http://www.epa.gov/ttnchie1/net/2008inventory.
html; Hong Kong (Special Administrative Region China), http://
www.epd.gov.hk/epd/english/climate_change/files/HKGHG_Sectors_201009.pdf; Federal States of Micronesia, http://unfccc.int/
resource/docs/natc/micnc1.pdf.
ii For example, the Rio+20 Natural Capital Summit (http://www.
uncsd2012.org/index.php?page=view&type=1000&nr=450&me
nu=126) and the WAVES public-private partnership, involving 50
countries and 86 private companies (www.wavespartnership.org).
iii The risk reduction index (RRI) is a composite index of underlying
capacities and conditions for disaster risk reduction. The environmental degradation rankings are based on a number of proxy indicators such as air pollution, deforestation, desertification, water
contamination and water scarcity. For more information on the RRI,
please see: http://daraint.org/risk-reduction-index/.
iv Based on the Inclusive Wealth Index developed by UNU-IHDP
and UNEP (2012).
v L3JRC and MODIS MCD45. Although the two global datasets are
in agreement regarding the global evaluation of burnt areas, their
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evaluation varies significantly depending on region and ecosystems
monitored. This can be explained by the different satellite sensors
and methodology used; however, it generates uncertainties and is
something that needs to be improved in the future.
vi CRED data on: http://www.emdat.be/database. University of
Louvain, Belgium.
vii Different satellite sensors provide different quantifications of
burnt area.
viii Agricultural drought is a complex issue that not only depends on
rainfall, temperature or soil conditions, but also relates to the specificity of the cultivations as well as irrigation systems. Local, or at
least regional, analyses of droughts and drought risk are required to
fully understand the drivers of risk as well as the impacts of drought
events in each context. IPCC uses the term ‘soil moisture drought’
instead of ‘agricultural drought’ because soil moisture deficits have
several additional effects besides those on agro-ecosystems, most
importantly on other natural or managed ecosystems (including
both forests and pastures) (Erian et al., 2012).
ix http://www.drought.unl.edu/DroughtBasics/TypesofDrought.
aspx.
x This analysis was carried out using the normalised difference
vegetation index, as explained in Erian et al., 2012.
xi This figure is based on the changes in the normalised different
vegetation index (NDVI) compared with the agricultural seasons
(Erian et al., 2012).
xii The left map shows the average location of the March–June 500
mm rainfall isohyets for 1960–1989 (light brown), 1990–2009 (dark
brown), and 2010–2039 (predicted, orange). The green polygons in
the foreground show the main maize surplus regions; these areas
produce most of Uganda’s maize. The blue polygon in the upperright shows the Karamoja region. The right map shows analogous
changes for the June–September 500 mm rainfall isohyets

Chapter 7

Small Islands,
Big Opportunities
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Small Island Developing States (SIDS) face high levels of disaster risk and have comparatively low
economic resilience. Most of the countries with a large proportion of their total produced capital
at risk to earthquakes, cyclone wind damage and tsunamis are SIDS. Solomon Islands, Dominica and
Vanuatu all face losses of over 30 percent of the value of their produced capital in the case of a onein-250 year earthquake.
14 of the 16 countries where wind damage from a one-in-250 year tropical cyclone would represent
more than 60 percent of annual capital formation are SIDS or recognised small island territories;
and 10 out of 13 countries in the case of earthquakes.
With small and undiversified economies, many SIDS are severely constrained to participate successfully in the global economy. But SIDS are probably the group of countries where investments in disaster risk reduction and climate change adaptation are likely to reap the greatest benefits. Investing in disaster risk reduction is most likely the best chance these countries have to attract
investment, strengthen resilience and improve competitiveness and sustainability.

7.1

Disaster risk in SIDS

In absolute terms, disaster risk in SIDS represents
only a small proportion of global risk. However,
because of their small size, often a very large proportion of their total produced capital is at risk to
earthquakes, tropical cyclones and tsunamis.
The United Nations recognises 38 Small Island
Developing States (SIDS) and a further 14 non-UN
member states and territories with similar characteristics in three regions: the Caribbean; the Pacific;
and the Indian Ocean.i
SIDS are highly exposed to a range of hazards. A large
part of their population lives in the Low Elevation
Coastal Zone,ii making them highly exposed to storm
surges and tsunamis. Maldives, for example, has more
than 80 percent of its population in this zone (Mahon et
al., 2012). Volcanic islands often feature relatively large,
steep river catchment systems. These have risks of significant flash flooding and debris flows.
The GAR global risk model allows the estimation of
risks for a number of these hazards, permitting a
better understanding of the levels of disaster risk
faced by SIDS.
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Given their small size, the expected annual average
losses (AAL) from earthquakes and tropical cyclone
wind damage represent respectively only 2 percent
and 1.4 percent of the global total.
However, precisely because of their small size, often
a very large proportion of their total produced capital is at risk. For example, as Figure 7.1 highlights, in
the case of a 1-in-250 year earthquake, 8 of the 10
countries that would lose the largest proportion of
the value of their urban produced capital are SIDS.
In the Solomon Islands, Dominica and Vanuatu,
between 30 percent and 50 percent of the value of
their urban produced capital would be lost.
As Figure 7.2 shows, in the case of a catastrophic
one-in-250 year cyclone, the top 10 countries in
terms of losses in relation to the value of urban produced capital are all islands, 6 of which are SIDS.
Turks and Caicos Islands, Cayman Islands and Guadeloupe could all expect to lose more than 30 percent of the value of their urban produced capital to
wind damage.
A significant proportion of their population and produced capital is also exposed to extreme tsunamis
(Figure 7.3). The 2009 tsunami that affected Samoa,

Figure 7.1 Top 10 countries in terms of AAL (left) and probable maximum loss (PML) (right) from earthquakes as a percentage of urban
produced capital

(Source: UNISDR, based on GAR global risk model)

Figure 7.2 Top 10 countries with highest AAL (left) and PML (right) from cyclonic winds

(Source: UNISDR, based on GAR global risk model)

American Samoa and Tonga in the Pacific demonstrated the kind of impacts that can be expected.
Figure 7.3 shows the exposure of population and urban produced capital to a destructive one-in-500
year tsunami. Both Solomon Islands and Maldives
have more than 25 percent of their urban produced
capital exposed to tsunamis. And Maldives has
nearly 10 percent of its population exposed.

SIDS also experience four types of flooding: flash
floods,iv river floods, coastal floods and ponding
floods. The island of Samoa, for example, has historically suffered coastal flooding. In 2008, it was
estimated that the associated AAL could be up to
US$25 million (Economics of Climate Adaptation
Working Group, 2009). Ponding flooding is a serious
hazard in some Caribbean SIDS. In these countries,
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Figure 7.3 Absolute and relative urban produced capital (top) and population (bottom) exposed to tsunamis in SIDSiii

(Source: UNISDR, based on GAR global risk model)

Table 7.1 Annual average losses and probable maximum losses (250 years return period) from ponding flooding for selected Caribbean countries

(Source: GAR global risk model)
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floods are often associated with the accumulation
of rainfall in low-lying areas.
Table 7.1 highlights AAL associated with ponding
flooding for six Caribbean countries. Barbados has
the highest proportion of its urban produced capital
at risk, followed by Puerto Rico. In most countries,
wind damage represents a more significant risk than
ponding floods. However, in Barbados, the AAL of
ponding floods is higher than that of wind damage.
This type of flooding is particularly disruptive because it can last for several days, interrupting transport and posing health risks. Thus, although direct
losses might be low compared with other hazards,
indirect losses for local households and businesses
might be significant.

7.2

Climate change impacts on
SIDS

SIDS are among the countries that contribute
least to climate change yet stand to suffer most
from its negative impacts. Disaster losses are
projected to increase, due to sea level rise, the
increased severity of cyclones worsening water
scarcity and drought and other factors.
SIDS contribute less than 1 percent of total carbon
dioxide emissions.v But given their high exposure to
weather-related hazards, they are likely to disproportionately suffer from the magnifying effect of climate change. These effects include sea level rise
and associated flood and storm surge hazard, in-

creasing cyclonic wind intensity, erosion, saltwater
intrusion into coastal aquifers and worsening water
scarcity and drought (CCRIF, 2010; Perch-Nielsen,
2009; UNWTO and UNEP, 2008; IPCC, 2012; Simpson
et al., 2008).
For example, SIDS located in the Pacific can expect
to experience extreme events such as storm surges,
heavy rainfall, tropical cyclones, droughts and heat
waves with significant negative impacts (Australian
Bureau of Meteorology and CSIRO, 2011). In the Caribbean, changes in annual hurricane frequency and
intensity could result in additional annual losses of
US$446 million by 2080—incurred mainly from business interruption to the tourism sector (Toba, 2009).
Table 7.2 highlights likely climate change impacts on
SIDS identified by the IPCC (2012).

7.3

Disaster losses and economic
resilience

As a result of limited diversification and small
market size, the economies of many SIDS are not
resilient to disaster loss. Both estimated and observed losses represent a high proportion of annual capital formation and contribute to sluggish longer-term growth.
Disaster risks pose a serious threat to SIDS economies. Figure 7.4 shows that in the case of catastrophic earthquakes with a 250 year return period, 10 out
of the 13 countries where losses would be greater

Table 7.2 Projected changes in climate extremes for SIDS

(Source: adapted from Mahon et al., 2012 (based on IPCC, 2012))
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than 60 per cent of their annual capital formation are
SIDS. In the case of cyclones, 13 out of 16 countries
are SIDS or recognised small island territories.
Countries with low levels of investment and high
AAL are in the long term less likely to be able to

absorb losses even from more frequent, less severe events. Many SIDS have annual average losses
from both earthquakes and cyclonic winds above 1
percent of their annual average capital formation
(Figure 7.5). For the Solomon Islands, Tonga and

Figure 7.4 Probable maximum losses from one-in-250 year earthquakes (top) and cyclonic wind damage (bottom) as a percentage of
gross fixed capital formation (SIDS highlighted in bold)

(Source: GAR global risk model)
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Trinidad and Tobago, annual average losses from
earthquakes exceeds one-tenth of annual produced capital.
The estimations of the risk model are confirmed in

some countries by observed losses. For example, in
Jamaica, observed total average losses between
1991 and 2011 were equivalent to 2.6 percent of its
gross fixed capital formation.
The effects of disaster loss are amplified in SIDS by

Figure 7.5 Annual average losses from earthquakes (top) and cyclonic winds (bottom) compared with gross fixed capital formation,
with SIDS highlighted in bold

(Source: GAR global risk model)
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their small size, which means that hazard events
may affect their entire territory and economy, because their economies are often concentrated in
one or two sectors, and because many countries
also have high levels of indebtedness and hence
constrained fiscal space to invest. Additional common challenges include remoteness, narrow resource base, degradation of their marine and terrestrial environment and exposure to global
environmental challenges, including climate change
(UNDESA, 2010). Thirty-four SIDS have high or extreme levels of environmental vulnerability (UNEPSOPAC, 2005).
With small and undiversified economies, many SIDS
are severely constrained to participate successfully
in the global economy. Geographic distance, lower
trade and transport volumes and weak infrastructure generally mean that SIDS have higher overall
logistics and transport costs—undermining their
competitiveness. In the case of Jamaica (Figure 7.6),
for example, the impact of repeated tropical cyclones may have contributed to sluggish growth
over decades.
These challenges also present opportunities, however. Regional initiatives such as the Caribbean Catastrophe Risk Insurance Facility (CCRIF) and more
Figure 7.6 Impact of tropical cyclones on GDP growth in Jamaica

(Source: Hsiang and Jina, 2012)
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recently the PCRAFI (see Box 7.1) are facilitating
greater awareness of the fiscal risk posed by disasters in the Caribbean and Pacific Island SIDS; they
are also providing options for countries to reduce
their financing gap. To be effective and sustainable
in the medium term, these programmes need to be
accompanied by commensurate investments to reduce disaster risks. In providing comprehensive risk
assessments, they are also providing tools to do so.
On their own, it would be difficult for many SIDS to
address their high levels of disaster risk, low levels of
economic resilience and challenged competitiveness and sustainability. As the PCRAFI highlights,
through effective regional mechanisms, the critical
mass of technical and financial resources to reduce
disaster risk becomes more readily available.
If these resources can be mobilised, then the biggest challenge for SIDS can also be their best opportunity. From one perspective, disaster risk presents
a serious threat to these countries’ economic competitiveness. However, precisely because of this
combination of high risks and low resilience, SIDS
are probably the countries where investments in disaster risk reduction and climate change adaptation
are likely to reap the greatest benefits. Investing in
disaster risk reduction is most likely the best chance

Box 7.1 Comprehensive risk assessment in the Pacific

Based on the experience of the Caribbean Islands, the Pacific Island countries decided to set up a risk transfer
facility for the region. This gave birth to the Pacific Catastrophe Risk Assessment and Financing Initiative
(PCRAFI).vi PCRAFI provides Pacific Island countries with disaster risk modelling and assessment tools (SOPAC,
2010). It also encourages dialogue among countries on integrated financial solutions for reducing their financial
vulnerability to disasters and to climate change.
Initially, PCRAFI provided 15 countries with disaster risk assessment tools (see Figure 7.7 below). Among these
tools are regional historical hazard and loss databases; probabilistic hazard models for major hazards including
cyclones, earthquakes and tsunamis; and a comprehensive exposure database.
Fig 7.7 Map of annual average losses in Fiji

(Source: PCRAFI)

Country-specific catastrophe risk models have been developed using these tools, along with catastrophe risk
profiles (Figure 7.8).
Figure 7.8 Loss exceedance curve for Fiji

(Source: PCRAFI)

(Source: UNISDR)
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these countries have to attract investment,
strengthen resilience and improve competitiveness
and sustainability.

Notes
i

http://www.un.org/special-rep/ohrlls/sid/list.htm.

ii Defined as the continuous area along the coast that is less than
10 metres above sea level.
iii Exposure here is calculated by overlapping the total capital
stock and the population with the footprint of the tsunami run-up
for a return period of approximately 500 years (see Chapter 2).
iv Ponding flood is also referred to as ‘pluvial flood’ as it is the
type of flooding that derives from direct run-off of rainfall water
and caused by the lack (or overcharge) of a natural drainage system
(www.floodsite.net).
v United Nations Statistics Division’s Millennium Development
Goals Indicators: http://mdgs.un.org/unsd/mdg/SeriesDetail.aspx?
srid=749&crid=.
vi PCRAFI is a joint initiative of the Secretariat of the Pacific Community (SPC)/Applied Geoscience and Technology Division (SOPAC),
the World Bank and the Asian Development Bank (ADB).
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Part II

Private Investment and
Disaster Risk
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In May 2012, earthquakes of magnitudes of up to 6.0
on the Richter scale shook the Emilia Romagna region in Italy, followed by almost 2,000 aftershocks;
the economic impacts—both immediate and downstream—unexpectedly reverberated across industries as varied as agribusiness, biotechnology, real
estate and tourism (see Box II.1).
In March of the same year—just two months before
the earthquakes—the Emilia Romagna region had
been ranked as the fifth most attractive Southern
European region and the first in Italy for business
by the Financial Times foreign investment specialist division.i But even if disaster risk had been considered, and had negatively affected the ranking,
business activity in the region may not have been
significantly lower.
Investing in hazard-prone locations rarely reflects
irrational behaviour by individual business investors. On the contrary, as highlighted in Chapter 2,
many such areas offer comparative advantages
that translate into higher productivity, profitability
and competitiveness. Multiple investments over
decades, however, have accumulated high levels of
disaster risk, which now negatively affect the very
competitiveness that investments sought in the
first place. At the same time, risks are externalised

or transferred across space and time to other locations and sectors. This ‘external risk neglect’ or
shared risk affects economic sustainability as a
whole (Berger et al., 2010).
Part II of this report examines whether, how and why
businesses have factored disaster risk into their investment decisions and with what consequences.
This is examined in three risk-sensitive sectors: urban
development; tourism; and agribusiness. The three
chapters reflect on the perceived trade-offs between
productivity and growth, on the one hand, and internalised and externalised risks, on the other hand,
which characterise investment in these sectors.
Chapter 8 examines investments in the urban development sector, in particular the role of speculative
investment, public regulation and major infrastructure projects in structuring-shared urban risks and
costs.
Chapter 9 focuses on the tourism sector, with particular attention to tourism in SIDS. The chapter
analyses the relative dependency of small and undiversified economies on tourism investments and
revenues. It also explores the potential economic
value of disaster risk management for businesses
and national economies invested in tourism.

Box II.1 Cost to business investment in Emilia Romagna, Italy

Emilia Romagna is one of Italy’s most productive regions, accounting for 10 percent of the country’s GDP, and
boasting one company for every ten inhabitants; most companies are small to medium-sized enterprises, but
several are also large multinational corporations, including in the biomedical sector.ii Emilia’s four most affected provinces provide almost 60 percent of the region’s employment, spread over a range of industries including
global automobile brands, pharmaceutical and biomedical plants, fashion and textiles, and construction firms
(Government of Italy, 2012). Regional food production is of national importance and was significantly affected
by the series of earthquakes that hit the region in 2011 and then again in 2012 when the quakes destroyed production facilities, and significantly affected the plants and investments of many multinational biomedical companies.iii
An in-depth economic study of the damage assessed direct losses, including losses suffered by public and private sectors, at US$11.5 billion (Government of Italy, 2012).iv One month after the May 2012 quakes, several
companies, in particular SMEs, had not yet reopened, and Italian officials estimated that about 20,000 workers
in 3,500 companies had been temporarily laid off and their jobs at risk (Aon Benfield, 2012b). The disasters also
deterred tourists from enjoying the region’s 110 km of coastline, with major hubs such as Rimini and Riccione.

(Source: UNISDR)
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Chapter 10 looks at some of the key drivers of disaster risk within the agribusiness sector. It explores the impacts that the sector’s vulnerability to
hazards and a range of local and global pressures
have on smallholders and household food security. Identifying new approaches to creating shared
value along the agricultural value chain, the chapter focuses on sub-Saharan Africa and the specific
vulnerabilities and opportunities of the sector in
that region.
Notes
i http://www.investinemiliaromagna.it/wcm/investiner_en (accessed 27 February 2013).
ii http://www.euronews.com/2012/06/05/italy-s-earthquakeshit-economy;
http://www.euronews.com/2012/06/07/italian-quake-damage-estimate-grows (accessed 27 February 2013).
iii http://www.guardian.co.uk/world/2012/jun/05/italy-emiliaromagna-earthquake (accessed 27 February 2013).
iv In contrast, the global disaster loss database EM-DAT reported
economic losses of less than US$16 million only, once again emphasising the staggering gap in global assessments of economic losses
associated with disasters (http://www.emdat.be).

119

Chapter 8

Urbanising Risk

121

More investment in infrastructure and the built environment will be required over the next 40
years than has occurred over the last 4 millennia. How disaster risk is addressed in the construction
and real estate development sectors is therefore going to shape the future of disaster risk reduction.
Where investments in urban development generate new risks or exacerbate existing ones, the cost of
disasters is often spread across communities and sectors. These shared costs are not well accounted for and responsibilities are not well defined. A number of disincentives work against businesses
investing in reducing disaster risk in urban development, including the promise of high profit from
speculative investment and ineffective public regulation.
Large-scale infrastructure projects and new approaches to sustainable urban development provide
opportunities for engaging private investors and the construction sector in new public-private
partnerships for resilient investment.

8.1

Urban development and the
future of disaster risk
reduction

Whether or not disaster risk is factored into investment decisions in urban development will
have a decisive influence on the future of disaster risk reduction.
The future of disaster risk reduction will be largely
played out in city regions. As highlighted in Chapter
2, investments in real estate development and infrastructure in areas exposed to earthquakes, tropical
cyclones and tsunamis have contributed to a massive increase in the hazard exposure of produced
capital in some regions, particularly in Asia. However, in many cities and countries that have successfully attracted investment in transport and energy
infrastructure, ports, airports, housing, industry
and services, investment in disaster risk reduction
and the capacities to implement have often lagged
behind.
As a consequence new patterns of intensive risk
have been produced. Worldwide, expected annual
average losses to urban produced capital, from
earthquake and cyclonic wind damage alone now
represent approximately US$180 billion per year
(see Chapter 3). At the same time, the transformation of city regions, through badly planned and
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managed urban development and environmental
modification, has generated new hazards and extensive risks that now are responsible for comparable, additional levels of loss (see Chapter 4).
Historically, much urban growth in low and middle-income countries has occurred through informal mechanisms of land acquisition, building and
infrastructure provision. Mortality aand extensive
risks are disproportionately concentrated in these
countries, where a large proportion of low-income
households lives in informal settlements in hazard-exposed areas. GAR09 and GAR11 analysed in
detail the nexus between weak urban governance,
the growth of informal settlements and the accumulation of disaster risk in low and middle-income
countries.
This chapter complements that analysis by illustrating some of the key challenges and opportunities
associated with managing disaster risk in formal
processes of urban development and infrastructure
development—not only in low and middle but also
in high-income countries.
As this chapter will highlight, at present there are
only limited incentives for businesses in the urban
development sector to invest in risk reduction.
However, there is evidence that this incentive structure may be changing. Investing in resilient and sus-

tainable urban development is becoming a compelling value proposition for business, particularly
when it is structured through partnerships with the
public sector (Global Construction Perspectives
and Oxford Economics, 2011).

8.2

The new wave of urbanisation

More investment in infrastructure and the built
environment will be required over the next 40
years than has occurred over the last 4 millennia. Consequently, the construction and real estate development sectors are estimated to grow
by almost 70 percent by 2020.
The world is increasingly urban.i By 2050, the
world’s urban population (including those living in
small urban centres) will represent about 70 percent of a projected global population of 9 billion.ii
The proportion of the labour force in the industry
and services sector, which has now reached 65
percent, has grown at approximately the same rate
as the urban population (Global Construction Perspectives and Oxford Economics, 2011).
The urban population of sub-Saharan Africa is expected to grow from 298 million in 2010 to 596 million in 2030 and 1,069 million in 2050 (United Nations, 2012). The urban population of India is
expected to grow from 379 million in 2010 to 606
million in 2030 and 875 million in 2050. Other regions and countries with high, expected growth include North Africa and China.

Clearly this new wave of urbanisation represents a
major business opportunity. More investment in
infrastructure and built environment will be required over the next 40 years than has occurred
over the last 4 millennia (WEF, 2012). Consequently,
the construction and real estate development sectors are estimated to grow dramatically in the next
10 years (Global Construction Perspectives and
Oxford Economics, 2011).
One estimate projects investment in urban development to increase by 67 percent—from US$7.2
trillion in 2011 to US$12 trillion by 2020iii (Global
Construction Perspectives and Oxford economics,
2011). A total of US$97.7 trillion will be spent on
construction globally during the next decade and
by 2020, construction will account for 13.2 percent
of world GDP (Ibid.).
Analysis of the commercial real estate sector also
shows that after the financial crisis of 2007–2008,
investment has bounced back to over US$400 billion globally in 2012 (Figure 8.1).
Although a huge business opportunity, this investment represents a challenge for disaster risk reduction. Much of this new urbanisation will unfold
in hazard-exposed countries such as India and in
regions with weak disaster risk management capacities, as in sub-Saharan Africa.
Figure 8.1 Direct commercial real estate investment, 2007–2012

Historically, this represents a major shift in the distribution of the world’s urban population and its
largest cities. In 1970, the urban population of Europe represented 30.5 percent of world urban population; by 2050, this figure will have dropped to 9.5
percent. In contrast, the urban population of subSaharan Africa represented only 4.1 percent of
world urban population in 1970; by 2050, it is expected to increase to 17.1 percent (Ibid.).
(Source: UNISDR, based on Jones Lang LaSalle (2013))
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The sheer volume of investment in urban development and infrastructure expected in the coming decades means that the future of disaster risk reduction is at stake. If this investment takes place, as it
has in the past, without factoring in risk considerations, then the new wave of urbanisation will be accompanied by another wave of disaster risk accumulation. This will threaten the resilience, sustainability
and competitiveness of countries, cities and businesses alike. Conversely, if incentives and regulations
to encourage risk-sensitive investment are put in
place, the new wave of investment may become a
unique opportunity to further disaster risk reduction.

8.3

The urban
development process

Part of the disaster risks produced through investments in urban development and infrastructure are spread across communities and sectors
to become shared costs. These shared costs are
produced through large numbers of individual

public and private investment decisions and
non-decisions taken over the long term—making
it difficult to attribute responsibility.
Urban development as a business sector involves
a wide range of stakeholders. These include landowners and those who buy land and property for
speculative development; building professions
that design and supervise construction; banks, investment funds and others that finance urban development; construction and engineering businesses, which range from huge multinationals to
local building companies; the insurance industry;
utility and service providers; and public sector
bodies that are meant to plan and regulate urban
development.
As Figure 8.2 below shows, business investments in
urban development are influenced by a range of
factors and involve different stakeholders. The urban development process typically moves through
a process that includes several stages: pre-project
(developing the design brief, concept and technical

Figure 8.2 Factors that influence the production of risk in urban construction

(Source: Johnson et al., 2012)
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design of a site); pre-construction (developing proposals, tender documentation and procurement);
construction; and post-completion (including operation and maintenance).
Decisions to manage disaster risk may be taken
during any of these different phases and reflect the
interaction between stakeholders involved and
factors that influence their actions. These factors
include risk awareness; pricing of insurance; the
existence and enforcement of risk-sensitive landuse plans or building codes; and public policies to
promote growth and investment.

But ultimately, as in any other sector, trade-offs exist between the risks and costs and potential gains
and profits. For example, as discussed in Chapter
2, even risk aware businesses may decide to invest
in hazard-exposed areas with other comparative
advantages, reflecting the imperative of economic
growth and a conscious trade-off in which high
levels of return on capital are considered sufficient
to offset potential risks and losses.
In urban development, identifying these trade-offs
is complicated for many reasons. Many intensive
risks have long-return periods, meaning that for investors in urban development, the risks have low

Table 8.1 Types of risk-inducing construction practices and who bears the burden of risk

(Source: Johnson et al., 2012)
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visibility and are downplayed. Even when they
have been assessed, the risks may be ignored given the expectation of a high short-term return on
capital. At the same time, risks are produced
through large numbers of individual public and
private investment decisions and non-decisions
taken over long periods—making it difficult to attribute responsibility, ownership or liability. While
real estate development and infrastructure projects may generate new disaster risks, these are
then transferred from developers to the ultimate
users of urban development, reducing accountability. As Table 8.1 shows, investments in urban
development and infrastructure produce shared
risks and costs for the public sector and for other
businesses and communities.

8.4

Speculative gain and public
regulation: the disincentives for
disaster risk management in real
estate development

In principle and in most countries, local, city or
national governments regulate investments in
urban development. However, even when disas-

ter risk considerations have been factored into
planning and regulatory frameworks, there have
been major challenges to implementation in
practice.
At present there are only limited incentives for businesses in the urban development sector to invest in
reducing disaster risks. The short-term profitability
of speculative urban development, weak or ineffective public regulatory frameworks, which rarely take
disaster risk into account; and the absence of clear
channels of responsibility and accountability for
risks and costs generated conspire against risk-sensitive investment.
Speculative investment
The first of these disincentives is represented by potential profits from short-term speculative investment in land and property. Historically, investment
in urban development has been driven as much by
the profits to be made as by demand from a growing
population and productive sector (Harvey, 1985). In
rapidly growing economies, land and property
speculation thrives. Asset prices and rents in many
economically successful urban areas have increased sharply leading to increasingly segregated

Box 8.1 Real incentives for investment of private capital in Dhaka’s real estate

The growth of Dhaka’s industry and service sectors over the last 20 years has triggered a boom in the city’s real
estate sector. For example, whereas only 30 garment-manufacturing companies existed in the country in 1980,
in 2011, the number had risen to 5,150 with many located in Dhaka. The garments sector now represents 70
percent of Bangladesh’s net exports.
However, other factors have also contributed to the real estate boom. Remittances have proved a robust
source of financing and the change from multigenerational households to nuclear families has increased demand for urban housing. An increase in rents by 250 percent from 1990 to 2007 stimulated investment in real
estate. Today, the construction industry employs 2.4 million in Dhaka, which in 2010–2011 contributed about
25 percent of national GDP, of which 19 percent was from private investment. These figures represent the formal real estate sector and do not include significant investment and construction in informal settlements in
Dhaka and other urban centres of Bangladesh.
Regulation of real estate development is rarely effective. Developers require approvals from different authorities whose regulations and approval criteria are poorly coordinated. Combined with limited public sector capacity and temptation by developers to bypass steps in the approval process, disaster risks are rarely assessed
and are transferred from poorly regulated developments to public authorities, infrastructure users and private
households.

(Source: Jabeen, 2012)

126

Part II - Chapter 8

cities, in which low-income households as well as
small businesses find themselves pushed towards
the urban periphery or onto hazard-exposed areas.
In Brazil, for example, prime urban land is held by
landowners in anticipation of profits through future sales while low-income households settle in
areas with limited basic infrastructure and services
(Kataria and Zerjav, 2012). Perversely, these poor
quality services often come at a high price and are
another profit-generating stream in the informal
market for water and energy (Ibid; Baker and McClain, 2009).

ter the development has been sold. Investors or
developers rarely take responsibility or accountability for the disaster risk that may be generated
and sold on. In the case of the shared risks that are
generated, the situation is further complicated because risks can rarely be attributed to a single investment decision, but are generated by layers of
successive investments over decades.

In Dhaka, Bangladesh, as Box 8.1 highlights, the
country’s sustained macroeconomic growth, low
interest rates for savings, increased access to credit and a growing formal working sector have all
contributed to a major flow of investment into
speculative real estate development.

There is now consensus that the flow of speculative financial capital into the real estate sector in
the United States of America led to an over-accumulation of capital in that sector and risks in the
financial sector triggered the global crisis that began in 2007–2008 (Castells et al., 2012). The evidence of an over-accumulation of disaster risk in
hazard-exposed cities (see Chapter 4) has analogous causes, given that so much land and property
development, particularly in housing, responds to
speculative investment.

The short-term profitability of speculative urban development does not encourage consideration of disaster risks, which may only manifest as losses af-

Ineffective public regulation
The second disincentive is ineffective public regulatory frameworks. In most countries, local, city or

Box 8.2 The build-up of risk in Lagos, Nigeria

With a recorded growth rate of more than 20 percent, construction and real estate development is one of the
fastest growing sectors in Nigeria. Including the informal sector, the private sector is responsible for providing
almost 90 percent of national housing stock. This growing role was actively stimulated by the government via
its role in supporting development of real estate developer associations and restructuring the housing finance
market (Henshaw, 2010).
However, while sound urban development policies exist, implementation of building and safety codes remains
marred by corruption and limited capacity (Onakuse and Lenihan, 2007). About 80 percent of artisans engaged
in the construction industry is either unskilled or uncertified owing to the absence of standardised training
(Ede, 2011; Aniekwu and Ozochi, 2010; Kayode et al., 2008). Moreover, about 70 percent of Lagos’ population
lives in informal, poorly regulated settlements (Adelekan, 2012).
Consequently, disaster risk has been increasing. Although land zoning regulations take flood risk into account,
they are not based on hazard and risk assessments. Urban development has increasingly taken place on marginal, flood-prone and unsafe lands. Coastal development has increased losses to wetlands, changes in the area’s hydrology and increased flood risk, which affects the urban poor (Adelekan, 2012).
Floods in 2010 and 2011 highlighted increasing risk, with the latter event resulting in the highest claim settlement in the history of the Nigerian insurance industry and significant un-assessed costs to low and middle-income households and the public sector. In addition, hazard-mitigation measures to reduce the risk generated
by uncontrolled urban development have generated huge costs to the Lagos state government.

(Source: Johnson et al., 2012)
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national governments have legal responsibilities to
regulate investments in urban development. A large
variety of instruments are used for regulatory purposes. These include master plans or high-level
planning guidelines to orient the longer-term development of a city or region; city or local level landuse and zoning plans and planning regulations;
building standards and regulations as well as specific requirements for large projects, such as environmental impact assessments (EIA).
In principle, these regulatory frameworks could and
should be used to discourage investments in real
estate or infrastructure that contribute to increasing
disaster risk. In practice, regulation alone is rarely
effective in managing disaster risks, for a number of
reasons.
First, the way that urban investment has been
planned, regulated and implemented over past decades has changed substantially. In many higherincome countries, from the mid-1950s to the mid1970s, there was a strong culture of public
intervention and investment in governmentplanned and implemented urban development
and land use (Kataria and Zerjav, 2012; Glesson
and Low, 2000). But from the mid-1970s onward,

there was a gradual shift in focus from directly investing in urban development to facilitating increased private investment—deregulating markets
and privatising state-owned land (Mukhija, 2003;
Alexander, 1986).
While publicly planned urban development was not
necessarily risk sensitive, this shift in focus encourages speculative development, which as highlighted
above is not conducive to disaster risk management. In Serbia, for example, rapid privatisation of
housing stock, including public housing estates that
previously had been heavily subsidised by national
and municipal government budgets, has resulted in
the rapid decay of buildings and increased disaster
risk (Kataria and Zerjav, 2012). In Chile, deregulation and de-zoning of urban land has also led to
unregulated construction on hazard-exposed areas with inadequate overall building quality (Smolka and Sabatini, 2000).
Many low and middle-income countries also adopted legislation and planning mechanisms to
regulate land use, building and urban development; or inherited inappropriate mechanisms from
the colonial era, but generally with significantly
weaker capacities in implementation and enforce-

Box 8.3 Rapid growth of construction sector equals rapid growth of disaster risk in Viet Nam

Viet Nam has experienced rapid economic growth and urbanisation in recent decades. In parallel, private investors in the real estate sector have gained more power to shape urban planning and development. Increasing
pressure to build in hazard-prone areas comes from migration and urbanisation, which is exacerbated by speculative real estate development driven by opportunities for short-term profits. Many areas previously zoned as
subject to flood risk are being developed as residential and industrial sites, not only in large cities such as Ho
Chi Minh City but also in smaller urban centres.
For example, Can Tho City, with a population of 350,000, is the demographic and economic centre of the Vietnamese Mekong Delta. Major new residential and industrial developments are planned in the Cai Rang district
at the confluence of the Hau and Can Tho Rivers with high flood risk. The city district’s zoning plans reflect this
risk only partially; for example, future flood risk scenarios were not included.
Real estate developers heavily influence zoning plans in the city. Approval has been sought to build almost
double the number of new residences allowed for in the district’s master plan. While not all of these will be developed, agricultural land and floodplains will be converted to residential areas creating a patchwork of development, open spaces and fallows, which interrupts natural drainage flows in the city and aggravates flood risk.
As a consequence, authorities may be forced into large public investments in flood mitigation infrastructure.

(Sudmeier-Rieux et al., 2012)
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Box 8.4 The Italian floods: shaping, building and exhausting floodplains

In Italy, damages (and often deaths) caused by flooding make it to the news almost every year. During the 20th
century, Italy was recorded as Europe’s second country most affected by flooding, with about 3,000 flood disasters (Llasat and Siccardi, 2010). The flood that affected the Veneto region in October 2010 was estimated to have
caused €3.7 billion in damages (European Commission, 2011), and damages from events that affected Liguria
and Toscana in October 2011 were valued at €722 million (European Commission, 2012). In November 2012, six
people vanished during the flood affecting Toscana.iv
Although physical factors such as climate, topography and morphology contribute to flood hazard, the way river basins have been intervened (for example, canalising rivers) has been an important factor contributing to
current flood risk.v In Northern Italy, excessive extraction of ground water has led to heavy subsidence in the
Po Valley, reaching 0.7 cm per year (Carminati and Martinelli, 2002), which in turn increases flood hazard.
The urbanisation of floodplains has also contributed to increased flood risk, particularly since the 1960s. Different laws and policies have been adopted to regulate land use (Luino et al., 2012). But local autonomy to designate the areas that can be built up, along with the fact that flood risk assessments are not an ‘exact’ science,
has in some cases allowed developers to keep building in floodplains (Ibid.). However, it is not only a matter of
legislation—regulations are not always respected. For example, in Campania, population growth and speculative development has extended city boundaries towards flood-prone areas and also contributed to landslide
risk in the area (Di Martire et al., 2012).
(UNISDR)

ment. These mechanisms were often used to
structure urban space in a way that segregated
higher and lower-income households and formal
and informal areas of cities (Mitlin and Sattertwaite, 2013). As Box 8.2 exemplifies, in some cases,
this has resulted in city governments completely
losing control over urban development (UN-HABITAT, 2012).
In recent years, however, a counter trend has
emerged. In middle-income countries with successful economies, formerly ineffective or non-existent planning and regulatory mechanisms have
been strengthened, enabling city governments to
exercise some control and authority over urban
development.
Second, even where regulatory mechanisms do exist and when disaster risk considerations have
been factored into these mechanisms, there have
been major challenges to implementation in practice. More than half of the countries reporting on
progress against the HFA in 2011–2013 recognise
that they lack risk-sensitive mechanisms to regulate investment in urban development.

For example, in Bangladesh, the government acknowledges that the country does not have risksensitive policies for land zoning and the regulation
of private real estate development (Government of
Bangladesh, 2012). Risks may also be generated by
inaction and non-decisions, which weaken accountability and responsibility. In Turkey, construction
takes place that ignores the country’s relatively
strong building codes (Yönder and Turkoglu, 2010;
Balamir, 2012; Sengezer and Koç, 2005).
As Box 8.3 highlights, investors and developers are
often able to influence and manipulate land-use
zoning plans designed to regulate disaster risk.
As Box 8.4 illustrates, similar challenges are faced
in high-income countries.
In the United Kingdom, where flood risk management has been debated for decades, a policy that
requires local planning authorities to identify risks
posed by floods to new development has existed
since 2006. However, a sequential approach in the
planning process allows planning permission to be
granted for development on floodplains if the developer can show that no alternative sites exist.
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Box 8.5 Flood damage in the United Kingdom—what went wrong?

In the United Kingdom, 2012 was a particularly wet year, with second highest rainfall recorded in about 100
years. In November 2012, in some locations, rainfalls of a return period above 100 years were recorded (NERC
(CEH), 2012). Flooding affected many parts of the country, causing losses estimated at about £1 billion, with
more than 1,000 homes damaged or destroyed. Insured losses represented about half of the total cost (AON
Benfield, 2012c). This was the worst damage since the 2007 floods, which in turn had triggered reforms in the
United Kingdom’s management of flood risk.vi
So what went wrong again in 2012? Existing regulation and guidance on required risk assessments (Government of the United Kingdom, 2006) and the new National Planning Policy Framework (Government of the United Kingdom, 2012) might not have provided the Environment Agency with enough authority to stop development (Barclay, 2012). The rate of construction in the floodplain has continued to increase (Committee on
Climate Change, 2012), which increases exposure and risk (Bosher, 2012; Barclay, 2012).
But this is not the only issue. From one perspective, regulation would appear to be successful. Since 1989, 7
percent to 11 percent of new housing in the United Kingdom has been built in areas with “high flood risk” (Bosher, 2012). Between April 2008 and March 2011, the Environment Agency reported that the rate of planning permits granted against their advice was reduced from an annual rate of 4.6 percent to 0.9 percent.
However, existing flood risk ‘zoning’ only accounts for river and coastal flooding. Therefore development can
still take place in areas subject to surface water and flash flooding. Insufficient drainage and culverts blocked
owing to lack of maintenance were important contributors to the 2012 flooding. Substantial cuts in funding to
the Environment Agency and to local flood risk management initiatives (Bennett, 2012) might have contributed
further.
Also, areas protected by flood defences are not defined as ‘high risk’. Therefore, many new developments were
built on areas protected by flood defences (thus, strictly speaking, not at risk of flooding). To maintain the same
standard of protection for such developments, the government needs to heavily invest in the maintenance of
such structures. Thus, increasing development in areas protected by flood defences, or continuing to build new
defences, may be unsustainable in the long term (Committee on Climate Change, 2012).
However, public acceptance of curbing new developments in floodplains or reducing the standard of protection
from floods is limited. The Humber Estuary is a case in point. Being particularly vulnerable to sea level rise, the
maintenance of the current standard of protection provided by flood defences is not viable in the whole estuary. After extensive consultation with residents and local business, there was little support for proposals to
‘make space for the water’ (Government of the United Kingdom, 2008).
Households and businesses clearly need to be more aware of risks when deciding where to buy a house or establish a business. In the United Kingdom, information on flood risks is freely available. Despite this, a recent
survey showed that in London, less than one-third of small and medium-sized businesses at risk are adequately
equipped against floods.vii Currently, the government has an agreement with insurers that oblige them to provide policies to those who live in areas with a yearly probability of 1 in 75 (or lower) of being flooded (Bennett,
2012a). Although this does not protect all households (e.g. those at higher risk of flooding and those who cannot
afford insurance), it provides a certain degree of security. This agreement is, however, expiring in 2013.

(Source: UNISDR)

In practice, developers have received planning
permits to build on flood-prone areas, especially in
densely populated areas such as Greater London
(Bosher, 2012). As Box 8.5 highlights, building in
flood-prone areas has had a direct and decisive influence on economic losses in the United Kingdom
in recent years.
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There is little evidence, therefore, to show that disaster risk in urban development can be managed
by public regulation alone, even in countries with
strong institutions and a high level of capacities.
The attractive short-term returns on capital to be
gained from speculative real estate development,
the potential collusion between different stake-

Figure 8.3 Private participation in infrastructure projects in low and middle-income countries, 1985–2011viii

(Source: UNIDR based on World Bank and PPIAF, PPI project databaseix )

holders in the urban development process and
loop-holes in regulation itself, all conspire against
an effective management of disaster risks.

8.5

Infrastructure development
and risk transfer

Infrastructure investments at the scale required to meet sustainable economic and developmental goals will increasingly rely on private
sector engagement, particularly in low-income
countries.

The OECD estimates that by 2030, annual investment requirements for telecommunications, road,
rail, electricity (transmission and distribution) and
water are likely to total about US$53 trillion, an average of 2.5 percent of world GDP (OECD, 2007).
When electricity generation and other energy-related infrastructure investments in oil, gas and
coal are added, the total would be more than
US$70 trillion or 3.5 percent of world GDP (Ibid.).
The need for such investment is particularly critical
in low-income countries. For example, the World
Bank estimates that African countries need to

Box 8.6 Delhi metro exposed to multiple risks

A metro line to connect Delhi, India, with a new suburb is one of the city’s biggest recent infrastructure projects.
This privately financed project, however, may contribute to increasing earthquake and flood risk in the city.
In terms of direct risks, more than 50 stations on this new line are located in areas of high earthquake hazard,
exposing the line to earthquakes of up to a magnitude of 8 on the Richter scale (see Figure 8.4). One of the stations was also built in a high flood hazard area. In both cases, hazard information was available on municipal
zoning maps. As a result, the metro line is exposed to high flood and earthquake risk even for short return periods of 1–10 years (IIHS, 2012).
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Figure 8.4 Delhi metro lines overlaid on the seismic micro-zoning map, and location of Shastri Park metro station in floodplains of the Yamuna riverbed

(Source: IIHS, 2012)

This direct risk to metro stations and rail line structures has been addressed and reduced owing to application
of risk-sensitive building codes. However, this is not necessarily the case for new real estate developments surrounding the stations. For example, following construction of the station in the floodplains, further commercial expansion is planned in the area without consideration of risk (IIHS, 2012).
Decision-making for such large-scale infrastructure projects is a complex process in any country or city. But in
planning and implementing such projects, disaster risks are constructed and then transferred to the ultimate
users of the infrastructure, irrespective of zoning and risk maps (IIHS, 2012). Despite awareness of earthquake
and flood risk, much of the expansion of Delhi (Figure 8.5) has taken place in highly hazard-prone areas.

Figure 8.5 Change in urban built-up area and land cover in Delhi, 1992–2011

(Source: IIHS, 2012)

(Source: IIHS, 2012)
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spend about 9 percent of their GDP on new as well
as on the operation, maintenance and expansion of
existing infrastructure to reach the Millennium Development Goals by 2015 (World Bank, 2008a). However, this has not translated into actual spending,
owing to budget constraints in many countries. Actual expenditure on infrastructure in Africa has been
only half of the required 9 percent over the last 40
years (Ibid.).
Private participation in the development of infrastructure, including private financing, is thus sought
to bridge the gap between needs and available
public resources. The World Bank’s database on private engagement in infrastructure projectsx shows
that despite fluctuations, this has been increasing in
low-income and middle-countries since the mid1980s (Figure 8.3).

Investment in major infrastructure projects structures how cities and their regions grow. If disaster
risk considerations are not factored into their design, collapsed and damaged critical infrastructure
can be a serious cause of business interruption and
a source of indirect disaster loss for city regions. But
even when the infrastructure itself is disaster proof,
it can lead to other investments in hazard-prone areas that increase disaster risk. Infrastructure projects, therefore, have a major potential to generate
shared risks and costs.
Major infrastructure projects are increasingly developed as public-private partnerships (PPPs), in which
a varying proportion of the investment and risk is
carried by the public sector and by private investors. Depending on how these PPPs are structured,
who owns these risks may not be clearand part of

Box 8.7 Impact of dike rupture in Colombia, the Netherlands and Japan

Over the last 40 years, construction of dikes has been the principal strategy for flood hazard mitigation in the
floodplains of Colombia, particularly on the Magdalena and Cauca Rivers that cross the country from south to
north. Between 1970 and 1990, 715 km of dikes were constructed along the river and 626 km in lateral canals in
the Cauca river basin alone (OSSO, 2012c). Although dikes provide flood protection, they explicitly or implicitly
encourage development and increased exposure on areas where flood hazard has been reduced.
During the 2010/2011 ENSO episode in Colombia, dykes failed in at least 42 percent of the country’s departments, and were responsible for a significant proportion of total flood losses (OSSO, 2012c). During and following the disaster, a significant proportion of resources invested in rehabilitation and reconstruction was used to
rehabilitate or reinforce dykes (US$884 million by Colombia Humanitaria and US$21 million by the Adaptation
Fund), potentially reproducing or aggravating the risks that existed before the disasters (Ibid.).
In contrast, the Netherlands, with two-thirds of its population and 60 percent of its land below sea level, had
been investing in dyke construction for decades, turning floodplains into poldersxi for agricultural and urban
development (Orie and Stahel, 2012). A series of floods in the 1990s, associated with dyke failures, led to a new
approach that effectively “depolderises” the country (Ibid.). By deepening riverbeds and moving dykes away
from the river, rivers can expand into floodplains at almost 40 locations along the major rivers.xii Although costs
for this strategic shift are an estimated €2.2 billion, the social and environmental benefits are expected to be
even higher (Orie and Stahel, 2012).
In Japan, the 2011 tsunami triggered a review of design concepts for levees against possible tsunami impact.
The main innovation was a classification of disaster risks into two categories: extensive and intensive risk. In
the revised designs, levees are required to withstand extensive risks with a return period of 10 to about 100
years (Government of Japan, 2012b). In other words, levees have to be built to protect populations from highfrequency risk. For intensive risks, which are likely to happen with a return period of more than 100 years, building levees would usually neither be a guarantee for protection nor do they show positive cost-benefit ratios.
Therefore, in addition to infrastructures, the government focuses on resident evacuation and other preparedness measures for such events.

(Source: UNISDR)
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the risk may be transferred from the private to the
public sector.
In India, the country’s Eleventh Five Year Plan allocated more than US$500 billion for infrastructure
investment up to 2012, of which a substantial portion was earmarked for the engineering and construction sectors (PwC, 2008). Increasingly, in India, PPPs are emerging where private investment
finances publicly managed construction.
As Box 8.6 shows, these partnerships do not necessarily lead to improved disaster risk assessment
and management, and may underplay disaster
risks or lead to their transfer as shared costs to the
public sector or to city residents.
The construction of infrastructure to control floods,
such as dykes, may also generate shared risks and
costs, as it facilitates real estate development in
flood-prone areas that appear to be protected. The
consequences of dyke failure may be worse than
the risks that were supposed to be addressed by
the infrastructure in the first place (Box 8.7).

Unless the ownership of the risks that can be generated by large infrastructure projects is made explicit
and the responsibilities of both private and public
partners clarified, there may be insufficient incentive
for the private partners to invest in risk reduction. At
the same time, the public partners are often unaware
of how much new risk they are really taking on.

8.6

Towards a new incentive structure:
disaster risk reduction as a value
proposition in urban development

Through partnerships, businesses are able to reduce their own losses as well as support the public sector to more effectively manage and reduce
disaster risks. Resilient infrastructure systems
underpin resilient business and resilient business underpins prosperous cities and countries.
On 6 July 2011, businessman Donald Trump and
Panama’s President Ricardo Martinelli participated
in the inauguration ceremony of Trump Ocean Club,
Panama, a luxury international hotel and casino.xiii

Box 8.8 Addressing flood risk in Scotland – joint private and public action

Compared with other parts of the United Kingdom, Scotland has been comparatively successful in reducing its
exposure to flood hazard. Since 1995, new construction in floodplains has been reduced to almost zero as a result of a national planning policy that prohibited the building of residential property in areas of high flood risk.
The Scottish success was the result of working closely with private real estate developers and insurers. Planners in local governments were legally obliged to set up Flood Liaison and Advice Groups (FLAG) (Crichton,
2012) as non-statutory advisory groups of public and private sector representatives with insurers playing a key
role in their establishment. Between 2000 and 2003, the Association of British Insurers (ABI) was instrumental
in helping to establish 19 FLAGs with 28 Scottish local authorities covering more than 90 percent of the Scottish
population. These groups also brought together property developers, landowners, water departments and
suppliers, emergency planners, hydrology consultants, representatives from the national rail network, the police, fire and rescue services and many more. With local government’s land use planners, development control
officers and neighbouring authorities, all issues related to water management were addressed on a catchmentwide basis, making available critical hydrological and flood risk information to all stakeholders. Many groups
convened information sharing events and involved community groups.
The success of this initiative is undisputed. Only one local authority, Moray, did not engage and continued construction in floodplains. Consequently, it now has serious problems with flooding and access to flood insurance. In other parts of the United Kingdom (see Box 8.5 above), local communities are not directly involved in
flood planning and there is no mechanism in place for planners to consult with developers, insurers and other
key stakeholders across the catchment area.

(Source: Johnson et al., 2012)
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Box 8.9 Creating value in the urban construction and development sector

Urban developers who sell properties immediately after development will have lower stakes in an integrated
approach to disaster risk management. However, developers who own, lease and/or manage buildings even after construction will have a vested interest in protecting profits from losses, including those associated with
disasters. Mori Building, a Japanese private developer, is such a company, and it has recognized the need to
explicitly deal with earthquake risk in the construction and maintenance of its developments. It has begun to
promote an urban development concept that seeks to build “a city to escape into rather than a city from which
people run away”. Its biggest development includes, for example, a local power plant constructed under consideration of both earthquake risk and CO2 reduction goals. During the aftermath of the Great East Japan
Earthquake, the plant had the capacity to produce and sell surplus electricity to outside areas that experienced
power outages. The company has housed and trained employees with specific responsibilities for disaster management and undertakes regular emergency drills.
Mori Building has not made this investment without calculating the costs and benefits. A survey of office requirements of more than 1,000 companies in Tokyo, conducted in April 2011 just after the major disaster, revealed that the most important criteria for selection was earthquake resilience (92 percent), followed by proven
disaster management by the company managing the building (55 percent), and back-up of electricity to avoid
power outages (51 percent). Although the result of this survey was clearly biased by the immediate disaster experienced by companies, the success of Mori’s approach to take concerns seriously speaks for itself: its large
commercial buildings with office space are fully occupied.

(Source: Mori Building (2012))

The Trump Ocean Club represented a new high-water mark in Panama’s burgeoning real estate sector.
Unfortunately, the inauguration represented a
high-water mark in more ways than one. The ceremony will now mainly be remembered for the severe flooding in the Punta Pacifica area where the
Club was built and for televised images of the VIPs
struggling through the flood-waters.xiv While it had
rained heavily, the floods were caused by inadequate drainage infrastructure that had not kept
pace with the city’s growth and could no longer
cope with peak run-off. The capacity of the drainage system had also been reduced due to the accumulation of cement from real estate projects in
the drains themselves.xv
As this case highlights, investments in urban development may generate shared risks and costs for
the city as a whole, such as increased flood hazard.
But these shared risks can also boomerang back to
affect businesses and investors, including through
damaged reputations. As businesses are starting
to understand how these shared risks and costs
can affect them, a new incentive structure for risk-

sensitive urban development is beginning to emerge.
There is growing evidence of the emergence of expanded risk governance frameworks in cities. Urban governments that seek to attract investment
are entering into innovative partnerships with businesses (Box 8.8) as well as with low-income communities to address climate change, improve security
and effectively manage risk (Johnson et al., 2012).
And new approaches to urban development that
highlight environmental and social sustainability
are becoming a key value proposition for the construction and real estate sector. Reducing the risks
associated with flooding and other hazards fits easily into this new narrative of urban development.
In urban environments, governments can seek to include businesses and investors in planning and decision-making instead of seeking to control private
investment through regulation only (Johnson et al.,
2012). The construction sector is an example where
there are particularly important pre-project and
pre-construction stages where disaster risk should
be considered and where both private and public
stakeholders can play a critical role (IIHS, 2012). Fur135

ther, incentives for private urban developers to invest in and market their disaster risk management
efforts already exist and need to be articulated
more clearly to promote replication (see Box 8.9).
However, risk considerations are often included too

late in the process when they have limited scope to
influence project design and completion. Stakeholders have varying levels of incentives for including disaster risk reduction measures in the planning
process. Often whether or not they engage in the

Figure 8.6 Overview of critical actors, their stake and influence, engaged in different project stages in construction

(Source: IIHS and UCL, based on IIHS, 2012 and Johnson et al., 2012)

Box 8.10 Risk assessments and scenario planning for cities

In 2007, Chicago undertook an assessment of its exposure and vulnerability to climate change. Applying stateof-the-art climate models and risk information, the assessment focused on key infrastructure and developed a
number of scenarios to evaluate the incremental costs of climate change (Oliver Wyman, 2008). Directly involved
in the assessment were 18 different city departments that provided the input required for analysis of probable
economic impact of climate change on the city’s capital investments, internal operations and budgets (Ibid.).
The assessment highlighted rising temperatures and higher levels of rainfall as the main future drivers of dramatically increasing energy and maintenance costs. Annual energy costs in the high emissions scenario were
estimated at nearly 14 times the costs in the low scenario, meaning that efficiency gains in energy consumption
would yield the highest returns (Oliver Wyman, 2008).
In July 2005, Mumbai experienced heavy rainfall of half of its annual average within 24 hours, which resulted in
flooding of more than 60 percent of the city with poor and vulnerable populations suffered significant impact
with an estimated total loss between US$240 million and US$250 million (Hallegatte et al., 2010). Mumbai’s disaster risk management plan of early 2005 had not anticipated the massive direct losses as well as indirect impacts after the floods in the form of epidemics from contaminated water and food. After the event, the municipal government updated its plan to include post-event impacts such as the spread of communicable diseases.
Significant investments were made in flood control, both structural and non-structural (United Nations, 2010).
However, Mumbai still faces the serious challenge of flood risk owing to a high prevalence of informal and unsafe settlements, high density of construction on the shoreline and continuing land reclamation efforts that go
hand-in-hand with the degradation of its coastline, including loss of mangroves and wetlands around the city.xvi
(Source: UNISDR)
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process is a function of stake and influence, which
may vary for each stakeholder during different
phases of a project. Incentives for including safety
and disaster risk reduction measures in the planning processes of the project may be increased by
raising their stakes; for example, by improving public participation processes, the capacities of the
implementation agencies and regulatory bodies,
and enforcing Professional Acts and making professionals more liable for their practice (Figure 8.6).
As Box 8.10 shows, the first step towards developing a joint business case for urban planners and
business investment is often a risk assessment
that is either commissioned by the city council or
the Mayor’s office or by the business itself.
Similarly, regulation that ensures the carry-over of
insurance policies from developers to property
owners could contribute to the practice that risk
assessments of investments not only focus on the
construction phase of the project but take into account the lifespan of the building (IIHS, 2012).

key role in raising awareness of disaster risks. For
example, in the United States of America, the Federal Alliance for Safe Homes (FLASH) has built a
unique coalition of more than 100 organizations
ranging from local governments to private sector
enterprises, to the insurance industry and the federal government, all committed to reducing damage from natural hazards (Government of the United States of America, 2012). It has helped to
educate Americans on how they can lessen the
impacts of hurricanes, floods, fires, earthquakes,
and other natural hazards on their homes.
Green building is increasingly being mainstreamed
as a key component of this value proposition and
in cities’ efforts to develop more socially and environmentally sustainable living spaces (Carpenter,
2013). Green buildings attract higher rents, higher
asset values and more stable tenancies (Brugmann, 2012). Real estate developers increasingly
market aspects such as energy-efficiency, social
space (Carpenter, 2013) and low environmental impacts as factors of competitiveness. And it is likely
that disaster risk management will likewise become

Businesses in the real estate sector can also play a
Figure 8.7 Green roofs on the building of Quito’s water utility

(Source: Empresa Pública Metropolitana de Agua Potable y Saneamiento de Quitoxvii)
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part of this value proposition.
For example, in Ecuador, Quito’s water utility (Empresa Pública Metropolitana de Agua Potable y Saneamiento de Quito) is encouraging sustainable

risk reduction through water conservation, environmental education and climate change adaptation. This includes the promotion of sustainable
urban drainage systems, including using green
roofs that reduce the risk of urban flooding by ab-

Box 8.11 Social and green cities in low-income countries

In the city of Thimpu, Bhutan, the local government has begun to develop an urban planning process that takes
account of the interrelationship between environmental sustainability, effective disaster risk management and
human well-being. The Thimpu Structure Plan is based on “Principles of Intelligent Urbanism,”xviii acknowledging the needs of different occupations and lifestyles in the spatial organisation of the city. The plan is organized
around 22 themes, including the achievement of a “balance with nature and tradition, conviviality and creating
the ‘city of our dreams’” (Figure 8.8).
Fig 8.8 The Thimpu Structure Plan lays out the existing river front and planned enhanced development of urban green
spaces and social meeting points

(Source: Thimpu Structure Planxix )

To achieve balanced industrial and residential development, environmental management and social and individual well-being, the municipality has employed a development suitability matrix that lays out the degrees of
inter-compatibility of different types of land use.xx The matrix includes considerations of rainfall levels and
temperature and of climate extremes, to encourage low-risk land-use planning. It supports development of
multiple land uses to enhance livelihood diversification and sustainable development to strengthen the city’s
economic resilience. However, there has been criticism in the local press regarding the slow implementation of
the plan and its increasingly outdated features, as its original timeframe ended six years ago.
In addition, Thimpu is still challenged with limited capacity in disaster risk management, including early warning and emergency funding, watershed management and access to risk information. But the municipal government’s attention not only to physical safety in planning economic development within the city but also to lifestyles and a social-environmental balance in the city landscape is an approach that may well prove to build
mid- to long-term resilience.
(Sources: Government of Bhutan, 2004; IIED, 2012a)
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sorbing rainfall water and reducing the inflow into
urban drainage systems (Figure 8.7). Green roofs
are symptomatic of the new value proposition in
urban development. They can reduce energy costs,
improve air quality, reduce flood risks, mitigate urban heat islands and contribute aesthetic and environmental values to urban areas.
These innovations are happening as part of a renewed recognition of the role of urban design and
planning to produce urban spaces that are not only
attractive and functional but also social, sustainable and safe (Soja, 1996; Sassen, 2010). They are
taking place not only in large global cities such as
New York or Tokyo or in high-income countries, but
also in low-income countries, such as in Bhutan, for
example (Box 8.11).
In the Republic of Korea, the national government
has developed tax policies and other financial incentives to reduce private investors’ uncertainty
and stimulate public-private partnerships (PPPs) for
urban green growth (OECD, 2012). These were de-

veloped in its First Five-Year Action Plan for Green
Growth of 2009 and include construction subsidies, compensation for base cost and infrastructure credit guarantees (Ibid.).
Such examples show that business will invest in
green urban infrastructure when the right incentives, mainly associated with cost recovery and
competitive pricing, are provided (Johannessen et
al., 2013). Certification initiatives and agreed standards can promote this further; for example, in
Sweden, collaboration between various government departments, municipalities, building and
energy companies, property owners, consultants
and architects is working to develop a sustainability certification for city areas (Karlsson, 2012). Although this initiative does not yet explicitly consider disaster risk, such tools can be adapted to
include assessments of drainage and run-off capacity, flood risk and heat absorption, to name a
few (Johannessen et al., 2013).
A good example of a certification programme is

Box 8.12 PPPs in Canterbury, New Zealand

Infrastructure provides services, utilities and linkages, which allow cities to function and indeed present lifelines for business and community. Infrastructure networks are often large, complex and interdependent systems, meaning that failure in one network can compromise the entire system.
A good example of how PPPs can reduce risks to infrastructure networks was highlighted in the 4 September
2010 and 22 February 2011 earthquakes near Christchurch, New Zealand, which caused damage of US$4 billion
and US$12 billion, respectively. The Christchurch Engineering Lifelines Study (Christchurch Engineering Lifelines Group 1997) undertaken in the 1990s, addressed a range of hazards including earthquakes, snow and
wind-storms, flooding and tsunamis. A key feature of the project was the wide involvement of engineers and
managers from utility organisations, including local authorities, and private and public companies. After the
study, Christchurch’s utility companies built disaster risk management into their daily business practices. Interorganisational collaboration was facilitated and formalized through the Canterbury Lifeline Utilities Group.
These efforts paid off when the earthquakes struck. Thanks to investments in reinforcement before the earthquakes, the Port of Littleton was able to resume operations within days—despite heavy damages to the port
and major losses owing to demolished commercial buildings. Telecommunications buildings that had also
been reinforced were able to continue to operate. Most bridges had been retrofitted by Christchurch City Council and the New Zealand Transport Agency and successfully survived the quakes; and US$6 million of investment in seismic strengthening work by Orion, the local electricity distribution company, saved more than
US$65 million in direct losses.
In contrast, residential losses were high owing to Christchurch’s history of land-use decisions, which allowed
development on land susceptible to liquefaction, lateral-spreading and subsidence in the event of earthquakes.

(Source: Johnston, 2012)
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the U.S. Green Building Council’s LEED Neighbourhood Development rating system, which incorporates disaster risk reduction concepts, particularly
with regard to flood protection.xxi If these and other similar certification programmes can be expanded and fully include risk neutrality within their criteria, they can become another powerful incentive
for businesses to invest in disaster risk reduction.
At the same time, the construction of resilient infrastructure can also be a key value contribution.
As Box 8.12 shows, PPPS can be used to reduce
risks and shared costs. Resilient infrastructure systems underpin resilient business and resilient business underpins prosperous cities and countries.

heid.nl/ministeries/ienm#ref-verkeerenwaterstaat and http://www.
ruimtevoorderivier.nl/meta-navigatie/english/.
xiii http://www.ticotimes.net/Current-Edition/News-Briefs/Donald-Trump-inaugurates-Latin-America-s-tallest-building-in-Panama_Thursday-July-07-2011.
xiv http://www.youtube.com/watch?v=ivJ7O1fqjhM.
xv

http://www.bbc.co.uk/news/world-latin-america-14152439.

xvi See Government of Maharashtra: http://www.visionmumbai.
org/images/projects/Document_EC%2039th%20%20meeting%20
minutes_Final_120412120808.pdf (accessed 25/2/2013); http://
www.indianexpress.com/news/post1947-land-reclamation-tripled-in-mumbai-study/960419 (accessed 25/2/2013); http://india.
blogs.nytimes.com/2012/11/01/what-if-mumbai-gets-hit-by-astorm-like-sandy (accessed 25/2/2013).
xvii Information provided directly to UNISDR. For more information
on Quito’s water utility, see: www.emaapq.gob.ec.
xviii http://www.dudh.gov.bt/Thimphustructural/Index.html.
xix http://www.dudh.gov.bt/Thimphustructural/Index.html.
xx http://www.dudh.gov.bt/Thimphustructural/maps/development_matrix.gif.
xxi http://www.usgbc.org/DisplayPage.aspx?CMSPageID=148.

Notes
i
The urban population of Asia more than tripled between 1970
and 2011, from 506 million to 1,895 million, and is projected to increase to 2,703 million by 2030 (UNDESA, 2012). The urban population of Africa almost quintupled between 1970 and 2011, from 87
million to 414 million and is expected to reach 744 million by 2030.
Latin America and the Caribbean have a far slower urban growth
rate than other regions, but this is only because a very high proportion of its population already lives in urban areas.
ii UNDESA World Population Prospects, the 2010 revision: http://
esa.un.org/unpd/wpp/index.htm.
iii

Expressed in 2010 prices and exchange rates.

iv

wwww.ansa.it.

v

www.cirf.org.

vi

e.g. the Flood and Water Management Act, 2010.

vii www.rics.org/uk/knowledge/news-insight/news/businessesin-the-capital-unprepared-for-flood-risk.
viii The value is expressed in 2005 US dollars; the GDP deflator
is taken from World Development Indicators of the World Bank.
Countries are classified according to GNP per capita: low-income
countries = US$1,025 or less; lower middle-income countries =
US$1,026 to US$4,035; upper middle-income countries = US$ 4,036
to US$12,475.
ix

http://ppi.worldbank.org.

x
The database covers infrastructure projects in energy, telecommunications and transport and water sectors of low and middle-income countries that meet three criteria: a) projects that are
owned or managed by private companies, b) projects that directly
or indirectly serve the public and c) projects that reached financial
closure after 1983. For the detailed database description please see:
http://ppi.worldbank.org/resources/ppi_methodology.aspx (accessed
28th February 2013).
xi The Dutch word “polder” refers to dry land created by enclosing
floodplains (or shallow waters) with dykes.
xii For more information on the Dutch “Room for the Rivers Programme” see: Government of Netherlands, http://www.rijksover-
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Hazardous Leisure
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Small island states that have been most successful in attracting investment in the tourism sector
have also experienced the highest losses relative to GDP and damages to uninsured public and private infrastructure.
Where the ownership of risk is not well defined, costs may be borne by those that usually benefit
least. In these settings, tourism can create new risks, but also presents great opportunity for risk
management.
The role of social demand for resilient investment is currently not a strong lever in the tourism sector, particularly in the context of demand for beach tourism. Value propositions for small island holiday destinations that meet current demand and yet promote resilience need to be articulated.

Globally, tourism is one of the most dynamic and
fastest-growing business sectors, contributing 9
percent to global GDP (WTO, 2011; WTTC, 2012). In
2011, the tourism sector was responsible for 4.6 percent of total global capital investment. The sector
creates more jobs than the financial services, communications and mining industries and for every
US$1 spent on tourism and travel, US$3.2 is generated in GDP (WTTC, 2012).
Figure 9.1 Contribution of tourism to exports of goods and
services, annual average 2006–2010 (percent)

In 2012, the tourism industry was expected to grow
faster than overall predicted global growth (UNWTO, 2011).i Its contribution to global GDP in the
same year was estimated to be US$2 trillion, generating more than 100 million jobs (WTTC, 2012).
Most of this growth is occurring in China and India,
where domestic tourism is expected to generate a
sharp upturn in capital investment—contributing
to an overall growth of 6.7 percent in Asia (Ibid.).
This chapter, however, will focus on tourism in Small
Island Developing States (SIDS), and how business
investment decisions contribute to disaster risks, in
turn affecting the economy of these countries.

9.1

Comparative advantages but
high risks

Small island states in the Caribbean, Indian Ocean
and Pacific are increasingly popular tourist destinations, many of which are also highly exposed to
hazards. Attracting investment in tourism development is one of the few areas where SIDS are
competitive. However, it also poses risks, given
their high economic vulnerability.
Many small island developing states (SIDS) are heavily
dependent on tourism and a number of different
tourism products along the tourism supply chain as
the key source of investment (Zhang et al., 2009). Although SIDS may be uncompetitive in other economic sectors, in tourism, many of them excel (WEF, 2011).
(Source: UNISDR, based on data from UNCTAD, 2011)
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Figure 9.2 Economic crisis vulnerabilityiii of SIDS economies
(LDCs and non-LDCs) compared with LDCs on average

ism generates economic growth and employment.
But this reliance on a single economic sector implies
risks. As Figure 9.2 shows, all but a handful of SIDS
(whether they are LDCs or not) have a higher vulnerability to shocks and crises than LDCs in general.

9.2

Beachfront risk

Direct and indirect losses from disasters in SIDS
can affect not only the entire tourism industry
but national economies as a whole. Tourism investments both exacerbate and suffer significant impacts from weather-related disasters in
these countries.

(Source: Adapted from (UNDESA, 2010))

In many SIDS, business investment in the tourism
sector is driven by attractive tropical beachfront
and coastal locations, associated marine leisure opportunities as well as land-based activities, such as
golfing. Several SIDS also promote business and
conferencing facilities along with attractive beachfronts, targeting large national and international
companies and organisations. Because of these
comparative advantages, the tourism sector has
been a major driving factor for economic growth,
particularly between 2005 and 2010, enabling countries such the Maldives and Cape Verde to graduate
from their Least Developed Country (LDC)ii status
(UNWTO, 2012).
In 2007, international tourism receipts accounted for
51 percent of total value of exports of SIDS compared with less than 10 percent in other developing
countries (UNDESA, 2010). Figure 9.1 highlights the
contribution made by the tourism sector to exports
and GDP in 25 SIDS.
Investment in the tourism sector, however, presents
SIDS with opportunities as well as challenges. Tour-

The comparative advantage of SIDS in attracting
business investment in the tourism sector is equally
one of their greatest risks. For example, in the Caribbean, typical tourism development is located within
800 metres from the high water mark (World Bank,
2000). In the Commonwealth Caribbean more than
65 percent of hotel rooms are in coastal areas—in
Barbados, for example, the percentage exceeded 90
percent in 2002 (Jackson, 2002).
By their very nature, these investments—particularly in beach tourism—are highly exposed to hazards
such as tropical cyclones, storm surges and tsunamis. Further, coastal tourism is highly exposed and
vulnerable to negative impacts from climate change
(ECLAC, 2011). This may include infrastructure exposed to sea level rise, beaches that are subject to
coastal erosion, diving centres that depend on
healthy coral reefs, as well as sedimentation and
water pollution.
As highlighted in Chapter 7, many SIDS have exceptionally high levels of disaster risk. Business investment in the SIDS tourism sector, therefore, comes with
high levels of disaster risk, which, given the high dependency of local economies on tourism, becomes a
shared cost for economies and societies as a whole.
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Over the last decade, beach tourism destinations
and island reserves in particular have experienced
disasters associated with the following hazard
events: Indian Ocean tsunami in 2004, Hurricanes
Katrina and Wilma in 2005, and the Samoan tsunami and Fiji floods in 2009. Data on the amount of
losses to the tourism sector or percentage of tourism operations and outputs exposed to hazards
are not readily available. However, the few national or regional-level studies published to date all indicate significant impacts (UNEP, 2008).
In 2004, Hurricane Ivan resulted in estimated direct
losses of US$900 million in Grenada—more than
twice the country’s GDP. The tourism sector was
particularly hard hit. Of the island’s infrastructure,
70 percent was damaged, and demand for services
from the tourism sector declined for several years
(World Bank, 2004). Apart from hotel and restaurant infrastructure, eco-tourism and agro-tourism
components suffered severe damage to their resource base (Ibid.).
Later that year, the Maldives suffered direct losses
from the Indian Ocean tsunami amounting to total
estimated damages of US$470 million, or close to
62 percent of GDP. Of this amount, about US$100
million were losses in the tourism sector (World
Bank et al., 2005). Of these losses, approximately
one-half were insured. Tourism also suffered the
largest indirect losses, together with the fisheries
sector. With a sharp drop in tourist arrival numbers, tourism suffered the highest negative macroeconomic impact (Ibid.).
In 2009, another tsunami caused total disaster losses of US$124 million in Samoa, the equivalent of
more than 22 percent of GDP (Government of Samoa, 2009). Losses in the tourism industry accounted for almost 15 percent of direct and 56 percent of
indirect losses. With tourism receipts accounting for
65 percent of all exports (in 2009), Samoa’s efforts to
recover from the global financial crisis at the time
were further challenged (Ibid.).
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Disasters may also cause interruptions to tourist
sector supply chains, as flights are cancelled and
suppliers affected. Even the warning of an impending cyclone may cause cancellations and hence indirect losses. The structure of these supply chains
also makes them highly susceptible to interruptions
that affect airports and air traffic in the principal
markets for tourism services, such as the United
States of America. Storms and extreme weather that
close major airport hubs, even for a few days, can
lead to cancellations in tourism destinations on
the other side of the globe (Hall, 2010).
Business may also be affected for many years after
a disaster given that it depends on perceptions of
destination safety and security and on the confidence tourists place in industry players (Mahon et
al., 2012; Forster et al., 2012; Méheux and Parker,
2006). After disasters, however, tourism operators
normally attempt to ensure a speedy recovery of
business, playing down underlying risks, so that
potential tourists see the disaster as a brief business interruption rather than a manifestation of
these risks. In some cases, such as the Maldives,
concerns about negative tourist perceptions have
led to the withholding of disaster-related information by industry stakeholders (Becken et al., 2011).
Owing to lack of information dissemination on
risks, the wider impacts of disasters on the sector
have not necessarily resulted in reduced business
for tourism operators. For example, in Grenada, by
December 2005, just over a year after Hurricane
Ivan, the tourism sector had almost completely recovered, with 96 percent of hotel rooms reopened
(UNDESA, 2010).

Box 9.1 Losing out on post-disaster recovery: micro, small and medium enterprises in Arugam Bay, Sri Lanka

The local economy of Arugam Bay in Sri Lanka, dependent to a large extent on tourism and fishing, was devastated by the 2004 Indian Ocean tsunami that wreaked havoc on the coast. The particular impact on micro and
small and medium enterprises (SMEs) and those that worked in these was quickly recognised; special initiatives
were designed to help those affected to recover quickly. However, interest to also boost the more formal, commercial tourism sector during reconstruction led to much of the government’s support for the sector going into
large investments geared towards marketing the country’s beaches as an up-market, boutique tourism destination. As a result, small entrepreneurs and businesses as well as fishing communities were insufficiently involved in the recovery processes and their livelihood recovery was severely hampered.

(Source: Robinson and Jarvey, 2008)

Box 9.2 A blueprint of investment-driven risk accumulation in the tourism sector – the case of Denarau, Fiji

The 2009 floods that affected Fiji resulted in high economic costs that were borne almost exclusively by small
businesses and households. About US$143 million were lost by small businesses and another US$7 million by
households. In March 2012, more floods led to more devastation and only two months after the floods, the Nadi
Chamber of Commerce reported that 46 small businesses (one-fifth of all small and medium businesses registered with the Chamber) had to close down because of damage to buildings or destruction of stock; only a
handful eventually reopened.
Tourism development in Denarau has resulted in Nadi attracting more investments, people and businesses,
which meant an increase in exposure of assets. The Pacific Catastrophe Risk and Financing Initiative (PCRAFI)
surveyed the Nadi area, noting that financial exposure of physical infrastructure in the area could be estimated
at US$2.3 billion. The physical landscape of the island has changed dramatically over time, creating new risks
and exacerbating existing exposure (Figure 9.3).
Figure 9.3 Denarau before and after tourism development

(Source: Bernard and Cook, 2012)
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9.3

Who pays the costs?

As tourism investment attracts further business
investments, generates jobs and with it results
in the build-up of housing development and
road infrastructure, the ownership of risk is usually not well defined. As a result, risks from new

investment become shared costs borne often by
those who benefit least from the return on this
investment.
Losses in the tourism sector in SIDS can rapidly
translate into impacts on employment and disproportionally affect small and medium enterprises
(ECLAC, 2003). For example, after the Indian Ocean

Box 9.3 Tourism investment, coastal erosion and rapidly increasing coastal disaster risk in Southern Viet Nam

Mui Ne is located east of Phan Thiet, the capital of Binh Thuan province in southeast Viet Nam. Increased investment in tourism infrastructure on Mui Ne’s beachfront, including construction of a large jetty, seems to have
resulted in coastal erosion of Phan Thiet shores with resulting increased storm surge and flood risk. Obstruction of shoreline sediment transport by the jetty may be the main reason. The first photograph of Figure 9.4
shows sandy beaches in front of two hotel developments (depicted here as Hotel West and Hotel East) as well as
sand accumulation at a jetty west of the hotels towards Phan Thiet.
To retain sand at the hotel beach, Hotel East invested in the construction of a large jetty that was successful in
protecting erosion and even increasing the beach area in front of the hotel. However, the lack of sediment transportation from east to west, following the construction of the jetty, resulted in loss of beach area for Hotel West
and coastal erosion further along the coast to Phan Thiet (Figure 9.4, large photograph), leaving those areas
more vulnerable to storm surges and floods.
Figure 9.4 Relationship between investment and erosion in coastal southern Viet Nam

(Source of data and figures: Takagi, 2012)
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tsunami in 2004, many local economies based on
tourism and fishing were severely damaged. Yet, in
several cases, reconstruction and recovery efforts
focused on large-scale investments that bypassed
local businesses to accelerate overall tourism revenue (Box 9.1).
SIDS competing to attract investment in the tourism
sector are, implicitly or explicitly, accepting ownership over part of the disaster risk generated by business investments in hotels and resorts. Countries
that have been most successful in attracting investment in the tourism sector and have consequently
increased their hazard exposure have also experienced the highest losses relative to GDP and damages to uninsured public and private infrastructure
(Clayton, 2003).
Investments in tourism infrastructure also attract
associated investment (housing for employees;
road, water and electricity infrastructure; small
businesses) to hazard-exposed areas. Risks to
these assets are often not borne by the industry
but transferred to households, small entrepreneurs or the public sector—as in the aftermath of
major floods in Fiji in 2009 and 2011 (Box 9.2).
Investments in the tourism sector are often accompanied by associated urban and suburban real
estate development and land-use change, which
can also lead to shared costs and transfer of risk
over time and space. For example, although not a
part of SIDS, the case of Mui Ne, near Phan Thiet in
Viet Nam, highlights the direct causal relationship
that tourism investment has in one location and
how that can increase disaster risk in another location (Box 9.3).

9.4

Incentives and disincentives for
risk-neutral investment in the
tourism sector

Incentive structures that address the need for
risk-sensitive investment in the tourism industry need to be developed significantly.
Despite recurrent disaster losses in SIDS, there is little disincentive to continued and increased business
investment in hazard-prone beachfront locations.
Between 2004 and 2007, there were sequential major
disasters affecting SIDS as well as a rapid growth in
their tourism sector (WTTC, 2012).
Because beach or waterfront locations represent
more profitable business investments, this drives
the concentration of investment into highly hazardexposed areas. High profitability and short turnover
to recover capital investments may mean that investors over discount the risk posed by intensive
events with long return periods. And for SIDS governments, tourism is one of the few sectors where
they are competitive.
As with other business sectors, it is unlikely that
tourism investments in hazard-exposed locations
reflect irrational behaviour by either businesses or
governments, but rather a calculated trade-off between returns on and risk to capital. The typical
tourism developer on Grenada’s main tourism belt
of Grand Anse, for example, will calculate the expected economic return associated with a hazardprone, seafront location and choose this location
over one that is located inland and away from the
coast and which would produce lower returns (Mahon, 2007). Disaster risk is closely related to setback
lines (the distance of tourism infrastructure from the
shoreline). In the case of SIDS, appropriate setback
lines may be unfeasible if the concerned islands are
too small, as with the Maldives (Mahon et al., 2012).
However, multiple layers of investment, decisionmaking and ownership structures in the industry
itself mean that responsibility and accountability
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for disaster risk is often diffuse. For example, as in
the case of one large international hotel chain, separate investors or investment funds own up to 80
percent of its global hotel business (Honey and
Krantz, 2007). In such cases, the premises of resorts are usually operated by another set of investors, including local investors (Ibid.). Thus, the risk
for global chains, already spread across numerous
operations across regions, is further reduced and
instead transferred to local investors (Mahon et al.,
2012). Even a major disaster in one region would
affect only a minor percentage of businesses’ total
global operations.
From a government perspective, the predominance of the sector in SIDS economies also implies
high inter-country competition to attract investment. This in turn can potentially weaken the role
of government regulation to reduce disaster risk,
including through land-use planning.
For some small islands that turn down tourism investment, owing to disaster risk or environmental
concerns, few other comparative advantages to attract alternative investment in other sectors remain. In contrast, large tourism investors can easily reorient their investments to other islands.
As such, stringent regulations to reduce disaster
risk—for example, establishing non-building zones
on coastlines—end up curbing total tourism investment and revenue and are difficult to justify or
sustain from an economic or political perspective.
The tourism industry, however, is also a frequent
recipient of investments made by international development and aid institutions. For example,
about US$10 billion were provided in 2005 by 12
international donor agencies to fund 370 individual
tourism-related projects (Honey and Krantz, 2007).
In addition, tourism and related infrastructure investments from the United States of America and
Europe into the Caribbean, in particular, is substantial (Lewsey et al., 2004). Although more could
be done to proactively increase the disaster resil148
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ience of these investments, good examples exist,
such as the Inter-American Development Bank’s
Tourism Sustainability Scorecard.iv
In addition, much of the produced capital in the
sector was built in the 1960s and 1970s—a time of
relatively weaker planning and regulation and low
environmental and risk awareness. During this
period, many hotels were developed extremely
close to the high water mark (Honey and Krantz,
2012; Mahon, 2007; Mahon et al., 2012). Many
coastal tourism belts throughout the Caribbean
have developed seaward of the coastal road owing to little recognition of the impact that future
sea level rise many have on properties (Mahon et
al., 2012).
The imperative to attract investment in the tourism
sector is not generally matched by corresponding
efforts to manage and reduce resulting disaster
risks (Mycoo, 2006). The lack of coordination among
the different departments concerned with attracting tourism investment, on the one hand, and with
managing disaster risk, on the other hand, further
leads to serious policy distortions and conflicting
policy objectives and instruments.
The availability and pricing of insurance has yet to
act as a disincentive to investment in hazard-exposed locations. Tourism investment represents a
growing source of exposure for the insurance industry. Yet, there are only a limited number of assessments available of potential insured losses and the
associated implications for insurance premiums
and insurability in high-risk regions (UNWTO, 2012).
Although increasing losses could make insurance
unaffordable, or unavailable, in the future—particularly for smaller tourism businesses—there is little
evidence that the tourism sector has begun to systematically integrate disaster risk considerations
into investment and operational plans (UNWTO,
2012).
Good examples do exist, however, as with Fiji,

where the banking and insurance sectors work together to protect their investment in tourism assets (Mahon et al., 2012). A new alliance between
the Insurance Council of Fiji and the Fiji Institute of
Engineers has resulted in a certification programme overseen by a vetted panel of engineers.
To acquire insurance and access bank loans, builders are required to go through this certification
programme (Ibid.).

9.5

The double-edged sword of
social demand

Client demand in the tourism sector continuously undermines efforts to create incentives for
more risk-sensitive investment. New and unique
selling points for holiday destinations that meet
the current demand and yet promote resilience
should be identified.
Up to 2,700 tourists may have died in coastal resorts
in Thailand in the December 2004 tsunami (Rosa,
2012). However, this mass mortality did not diminish
the enthusiasm of tourists for tsunami-prone coastal areas, in Thailand or elsewhere.
Social demand, expressed through market demand, plays an important role when changing investment behaviour in other industries. In the tourism sector, however, the demand itself is driving
the risk with limited incentives to proactively reduce it. In fact, an asymmetry exists in the valuation of risk by potential tourists: destinations perceived as unsafe benefit from efforts that counter
this perception, whereas places that are already
perceived as relatively safe do not increase arrivals
by specifically promoting this aspect (Sirakaya et
al., 1997). This means that to a certain extent, although destinations may be punished for being
perceived as unsafe, there is no reward for being
perceived as safe (Mahon et al., 2012).
Tourists prefer proximity to the beach, which poses a challenge to coastal zoning for safe tourism

developments. A survey of 367 international visitors to the island of Tobago revealed that about 43
percent thought that it is moderately to extremely
important that their hotels have disaster plans; a
similar percentage found it moderately to extremely important to receive guarantees of personal
safety from disasters; whereas about 40 percent of
tourists thought it moderately to extremely important to receive information about disaster events
at their hotel. However, more than 82 percent
thought that it is moderately to extremely important that their hotel be located close to the beach
(Mahon et al., 2012).
As a consequence, the tourism sector can actively
distort communication of risk information. Examples from the Maldives and Thailand specifically
show that the tourism industry can be reluctant to
share risk information out of concern that tourists
will perceive them as lacking destination safety
(Becken et al., 2011; Rittichainuwat, 2012; Mahon et
al., 2012).
At the same time, although tourists may place responsibility for disaster risk management on resort
and facility managers, the industry assumes that
responsibility lies with local and national governments (Drabek, 2000), who may not have fully assessed the risks. In Florida, for example, only about
one-half of tourism businesses surveyed in 2011
had either written procedures for disaster events
or evacuation plans in place (Pennington-Gray et
al., 2011). Even major hotel chains do not visibly
take disaster risk into account (Bouvier and Konold, 2011).
Yet, there are signs that in transparently managing
disaster risks in the tourism sector, both businesses making investments and SIDS striving to attract
those investments increase their competitiveness.
Several countries that have begun to spearhead
this challenge are investing in measures that move
significantly beyond ‘business as usual’ response
preparedness to potentially effective risk management and reduction (Wright, 2013). Varied mea149

sures have included developing new cyclone building standards (Cook Islands); coastal land-use and
zoning plans that are considerate of projected tsunami and storm surge levels (Fiji); and setting back
new infrastructure developments according to
storm surge inundation lines for events with a 100
years return period (Anguilla).v
Although resort tourism features predominantly in
beach tourism in several SIDS, such as Fiji
(Scheyvens and Russell, 2012), eco-tourism is now
the fastest-growing segment within the global
tourism industry. Investments in resilient communities, environmental protection and local culture
are already on the agenda of large hotel chains, airlines and tour operators (UNWTO, 2011).
Certification programmes and voluntary rating systems are emerging as popular tools. They are increasingly being accepted by clients and supported by governments that seek to promote the role of
private enterprises in disaster risk management
(Raisch, 2007; Raisch et al., 2007). One such example is Green Globe, the global travel and tourism
industries’ certification programme for sustainable
tourism. Green Globe Members save energy and
water resources, reduce operational costs, and
thus positively contribute to local communities
and their environment and meet the high expectations of green leisure and business travellers.vi
During interviews with small tour operators in Tonga, the main potential incentive for considering disaster risk was a quality certification programme
that incorporated disaster risk reduction (Mahon
et al., 2012).
By integrating risk-neutral behaviour into the agenda of tourism destinations and operators, the sustainability of both SIDS and the tourism investments that they attract could increase. Disaster
risk reduction would present a triple win situation
for investors in the industry, SIDS governments
and communities in tourism destinations.
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Notes
i Data on real growth in the sector were not available for 2012 at
the time of writing.
ii To be categorised as a Least Developed Country by the Economic and Social Council of the United Nations, a country must satisfy
three criteria: low gross national income (under US$750 based on
a three-year average estimate); low human resources (based on
indicators of nutrition, health, education); and high economic vulnerability (based on a composite Economic Vulnerability Index). For
more information, see: www.un.org/special-rep/ohrlls/ldc.
iii Vulnerability here is defined based on United Nations Environment Programme/SOPAC methodology (UNDESA, 2010) and takes
into account characteristics such as size, remoteness, dependence
on external demand and supply, extent of resource base, and exposure to global environmental challenges.
iv http://www.iadb.org/tourismscorecard.
v All these measures are described by countries in their National
HFA progress reviews, 2011–2013 available on http://www.preventionweb.net/english/hyogo/progress/reports/?pid:222.
vi http://greenglobe.com/register/green-globe-certificationstandard/.
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No Free Lunch:
Agribusiness and Risks to
Food Security
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The agricultural sector and with it, the agribusiness industry, has particularly high levels of disaster
risk. Disasters in this sector are not only disasters for businesses, large or small, but also significantly
affect rural societies, urban households, national and global commodity markets and food security.
In the localities and regions where these investments are being made, already limited access to fertile land by smallholder farmers may be further reduced. In a context of increasingly constrained
global food markets, the spread of agribusiness investments into regions with high but poorly understood agricultural drought and other hazards generates risks of future and more severe food price
spikes. This poses a greater threat to the food security of households in low income areas than
drought itself.
But new practices are emerging that match investment opportunities for private companies with
infrastructure and service gaps in under-developed markets, particularly in Africa. Partnerships are
developed that aim to increase the productivity and resilience of smallholder farmers, contributing to local and national food security.

Agriculture remains a key sector in the global economy even as industrial and service sector growth
continues. Moreover, in several regions, agricultural production increases at a staggering rate—for
example, in Latin America, it increased 50 percent
from 2000 to 2012, and in sub-Saharan Africa, more
than 40 percent (FAO, 2012a). In fact, urbanisation

is giving a boost to the role of the agribusiness industry in mediating food production, distribution
and consumption.
Many low and middle-income countries significantly depend on food exports. And agribusiness’
role in creating income and employment opportu-

Figure 10.1 Contribution of agriculture to global employment (1997–2007)

(Source: ILO, 2012)
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nities, particularly in those countries, is undeniable
(FAO and UNIDO, 2009; ILO, 2012; World Bank,
2008b). For example, in sub-Saharan Africa, although agriculture contributes about one-fifth of
GDP growth, the sector provides more than onehalf of all employment and remains the largest
employer in the region (IMF, 2012). Even globally,
although total employment in agriculture is declining, it still provides more than one-third of total employment (Figure 10.1).
Thus, disasters in the agricultural sector are not
only disasters for agribusinesses, large or small,
but they also affect rural societies, urban households, national and global commodity markets
and food security. And yet, only 14 percent of the
94 countries reporting on progress in implementing the HFA (see Chapter 14 and Annex 3) undertake disaster risk assessments prior to investment
in agriculture. The risks associated with agribusiness investments become costs shared with all
who purchase and consume food and agricultural
commodities throughout the world. Therefore, decisions taken by agribusiness in factoring disaster

risk considerations into its investments will play a
crucial role in global food security.

10.1

The agricultural
value chain

The complexity of value chains in the agribusiness
sector means that interruptions at critical points or
nodes can ripple through the entire supply chain.
The agribusiness sector is organised around a
complex value chain—input suppliers, producers,
intermediaries, processors, marketers and consumers, mediated by a range of facilitating agents
and macroenvironmental factors (Figure 10.2).
Along this value chain, size and form of businesses vary immensely; from large fertiliser companies to individual farm households that sell surplus production to local buyers at the farm gate;
from local grain mill cooperatives to mediumsized processing plants; from small urban traders
to multinational food chains.

Figure 10.2 Framework of a typical agribusiness production chain

(Source: Fava Neves and Alves Pinto, 2012)
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However, the myriad of agricultural producers and
those that rely on the sector for their livelihood all
experience different types of vulnerabilities and
exposures along the value chain.
At every step of the chain, transport and associated
infrastructure can be at risk of direct damage from
hazard events, meaning that interruptions at critical
points or nodes can ripple through the supply chain.
Those investing in agricultural production, processing and trade, therefore, have a vested interest in
the uninterrupted functioning of this infrastructure
and in reducing damage owing to disasters.
Nevertheless, producers are usually in the supply
chain’s most vulnerable position. In other sectors,
producers are better able to estimate accurately
output volume in relation to a desired level of production and a given set of inputs. In farming, however, production is subject to highly unpredictable
and uncontrollable conditions, including weatherrelated hazards and pest and diseases in crop and
livestock. Additionally, there is a large time gap beFigure 10.3 The multiple dimensions of disaster risk in agriculture

(Source: UNISDR, adapted from Fava Neves and Alves Pinto, 2012)
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tween the moment farmers make decisions regarding what crops to produce and when they are able
to harvest and sell their production. During this
gap, in addition to other hazards, farmers face risks
related to price volatility that are greater than in
most other sectors (Fava Neves and Alves Pinto,
2012). Figure 10.3 shows how, in the agribusiness
sector, disaster risk lies at the junction of a broad
spectrum of hazards, vulnerabilities and exposures.

10.2

Drivers of production
and price: local and global
vulnerabilities

Dynamic global food markets and volatile prices
are affected by disasters but also act as an important driver of food insecurity and disaster risk.
Despite inherent uncertainty and risk in the sector,
constant hikes in global prices for agricultural commodities since 2000, including exceptional food price
spikes towards the end of the last decade (Figure

10.4), have stimulated major new investments in the
agricultural sector and in global food production.
Growth estimates for the cereal market, for example, project that by 2021, world wheat production

will increase by 12 percent from the base period
2009–2011 (reaching 761 million tonnes (Mt)); world
coarse grain production will increase by 20 percent
(1,359 Mt); and world rice production by 16 percent
(542 Mt) (OECD and FAO, 2012) (see Figure 10.5).

Figure 10.4 Rising food prices since 2000 (as observed January 2000–August 2012, not adjusted against inflation)

(Source: FAO, 2012c)

Figure 10.5 Observed and expected price and production of wheat, coarse grain and rice, 2000–2021

(Source: UNISDR based on OECD and FAO, 2012)
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Countries expected to contribute to this growth include Kazakhstan, Russian Federation and Ukraine
for wheat; and Argentina, Brazil as well as several
Sub-Saharan countries for coarse grain.
Rising global food prices are being driven by several
factors. These include rising demand for food owing
to population growth, urbanisation and changing
Figure 10.6 Expected increase in the consumption of crops and
livestock in developing countriesi (percent change in consumption: 2021 relative to average 2009–2011)

food consumption patterns, particularly in rapidly
growing low and middle-income countries; high
crude oil prices; use of agricultural commodities for
the production of biofuels; and lower global stocks
(FAO, 2012c; OECD and FAO, 2012; FAO et al., 2011;
World Bank, 2008b). For example, although consumption is expected to increase for all products in
all regions, meat consumption in low-income countries in particular is expected to increase to double
that in high-income countries; the reason for the
strong demand is increasing per capita income and
population growth, especially with large growing
middle classes (Figure 10.6).
The balance of supply and demand, however, does
not directly translate into prices in the agricultural
commodity market. National food security policies,
such as export restrictions and hoarding, can prevent produced commodities from being traded in
the global market. Price volatility and international
price spikes are further catalysed by factors such as
the concentration of production in a few hazard-exposed regions, declining stocks, the role of commodity markets and weather and climate related
disasters. Despite this, global market projections for

(Source: UNISDR based on OECD and FAO, 2012)

Figure 10.7 Global production and prices of ethanol and biodiesel, 2005–2021

(Source: UNISDR based on OECD and FAO. 2012)
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Figure 10.8 World production of wheat, coarse grain and rice by country, 2011

(Source: UNISDR based on OECD and FAO, 2012)

Figure 10.9 Growth rates of yields for major cereals in low-income countries

(Source: World Bank, 2008b)
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crops, livestock and fisheries products often still
presume “normal weather conditions” as part of “a
plausible view on the evolution of the global agricultural markets over the next decade” (OECD and
FAO, 2012), and continue to discount for disaster
risk in growth projections.
Increasing global demand for biofuels, triggered by
higher oil prices, has significantly underpinned
price hikes (Matondi et al., 2012; Fava Neves, 2011;
Ambali et al. 2011). Currently, about 65 percent of
EU vegetable oil, 50 percent of Brazilian sugarcane
and about 40 percent of US corn production is
used as feedstock for biofuel production (OECD
and FAO, 2012). By 2021, global ethanol and biodiesel production are projected to rise by 373 percent and 779 percent, respectively, compared with
production levels of 2005 (Figure 10.7), and related
crop production increasing correspondingly. Also
by 2021, 14 percent of global coarse grain production, 34 percent of global sugarcane production
and 16 percent of global vegetable oil production
are expected to be used to produce biofuel (Ibid.)

The production of major food crops is concentrated in selected countries that are exposed to frequent hazards. For example, as Figure 10.8 shows,
in 2011, the United States of America grew 28 percent of the world’s coarse grain and 8 percent of
wheat, whereas China produced 17 percent of
wheat and coarse grain and 29 percent of rice. Another hazard-prone country—India—also produced
21 percent of rice, 12 percent of wheat and 4 percent of coarse grain. Rice production especially is
heavily concentrated in hazard-prone regions, with
more than 70 percent of production concentrated
in five hazard-prone Asian countries (OECD and
FAO, 2012).
Higher costs of inputs, such as fertilisers owing to
high oil prices, and growing constraints from water
and land degradation, tend to slow yield and productivity growth, lessening the pace of production
and contributing to lower stocks (OECD and FAO,
2012). For example, growth in yield rates for major
cereals in low-income countries has been declining
consistently since the 1980s, as shown in Figure 10.9.

Figure 10.10 Global stock in relation to domestic demand for wheat, coarse grain and rice, 2001–2021

(Source: UNISDR, based on OECD and FAO, 2012ii)
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Box 10.1 The 2012 drought in the United States of America

In 2012, the most severe and extensive agricultural drought in at least 25 years was affecting agriculture in the
United States of America and parts of Canada and Mexico, with impacts on livestock and crops. 2012 production deviated significantly from expectations early in the growing season. In the first weekly rating of the corn
crop reported by United States Department of Agriculture’s National Agricultural Statistics Service (NASS) on
20 May, more than 75 percent was rated as good-to-excellent, whereas only 3 percent was in the poor or very
poor category. By 30 September, only 25 percent of the crop was rated good-to-excellent with 50 percent rated
poor or very poor. Sharp declines in soybean crop ratings also occurred, with only 35 percent of the crop rated
good-to-excellent as of 7 October compared with 65 percent in first 2012 weekly soybean rating on 3 June.
By November 2012, production estimates for corn and soybean were down by 13 percent and 4 percent, respectively, from 2011. This represented the lowest corn production in the United States of America since 2006. The
drought also affected the transport of harvest within the country. Millions of tonnes of grain travel each month
on the Mississippi River, but when water levels dropped to a historic low, barge traffic was severely hampered,
and costs for alternative transport increased.
The Food and Agriculture Organization of the United Nations (FAO) calculated that global cereal production in
2012 was 2 percent lower than in 2011owing to severe droughts in the United States of America and across part
of Europe and central Asia. Stocks are expected to decline even further as the 2013 outlook for the United States
of America continues to be unfavourable with severe drought conditions continuing to plague the southern
Plains (Figure 10.11). This will have direct impacts on global food prices.
Figure 10.11 Agricultural drought in the United States of America

U.S. droughts

(Source: NOAA)

The US midwest represents a key node for worldwide agricultural production with implications for global commodity supply chains. When analysts’ predictions for a record harvest collapsed, in futures markets, “prices for
corn, soybeans, soy meal and rapeseed [...] exploded to record highs”.iv International wheat quotations also
surged 19 percent amid worsened production prospects in the Russian Federation for 2012 and expectations of
firm demand for wheat as feed because of limited maize supplies. Combined with the drought forecasts in the
US this year, this means that importing countries across Asia, Africa, Europe and Latin America will continue to
face uncertainty over supply and significant food price spikes, with global knock-on effects, as farmers elsewhere switch to wheat for animal feed, thereby driving up prices for another staple.
(Source: NOAA, FAO, USDA and Cornell Universityv ; Clements-Hunt, 2012)
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Decreased stocks weaken the agribusiness sector’s
resilience to shocks, including to hazards such as
drought. Low stocks and uncertainty about stock
levels in some parts of the world contributed to the
2007–2008 price hikes (Figure 10.10). In fact, even expectations of depleted stock may lead to price
hikes (FAO et al., 2011).
High price volatility results partly from speculative
trading with futures contracts in global commodity
exchanges—the volumes of which have risen significantly over the last years (Fava Neves and Alves Pinto, 2012; UNCTAD, 2011). In turn, the volatility of food
prices may well have encouraged speculative trading as profits to be gained in price fluctuations usually attract traders (see also Chapter 12).
The deregulation of futures markets in the United
States of America and the European Union has resulted in a further increase of pure speculation in
commodity futures (Clements-Hunt, 2012). Excessive speculation, combined with regulatory failures
for certain financial transactions in the commodities
markets, have meant that from 2004 onward, dealers have used US$173 billion of institutional investment to trade in main commodities (Masters and
White, 2011). To absorb this new money, commodities futures markets expanded, leading to a dramatic rise of futures prices, including for major agricultural products (Ibid.). In fact, traders in commodity
and futures markets can benefit directly from agricultural droughts and temperature spikes as these
create the conditions for dynamic markets with
higher returns (Clements-Hunt, 2012; IATP, 2009).
The correlation of commodity and equity markets
and herd behaviour by investors make the market
very sensitive to even small shocks (UNCTAD,
2011). For example, as commodities such as cereals become increasingly securitized, a perceived
risk of crop failure, owing to drought or flood, may
be magnified via speculative market behaviour,
dramatically increasing global food prices as a result (FAO, 2010).
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Speculative investment in futures contracts—for example, from index funds—can stimulate price spikes
that magnify actual production shortfalls (Masters
and White, 2011; IATP, 2009). In 2011, the indexation
of commodity markets attracted large investors,
such as pension funds and insurance reserves, increasing the volume of speculative trading from 30
percent to 80 percent of commodity futures trading
(Ibid.). Index funds currently hold about one-fourth
of all agricultural futures contracts, and their participation is growing. Between March 2006 and December 2011, for example, the volume of commodity index funds trading in corn increased by 157 percent
on the Chicago Board of Trade (IFPRI, 2011).
All these factors influence the impact that hazards—
such as drought—may have on food prices. International food price spikes, for example, as occurred in
2008, 2010 and 2012, are often said to be triggered
by production shortfalls in major producing countries, such as Australia, Russian Federation and the
United States of America.iii As Box 10.1 shows, the
severe drought that affected the US Midwest in 2012
had a significant effect on global food prices. With
the failure of the US corn and soya bean harvest in
2012, importing countries across Africa, Asia, Europe
and Latin America face uncertainty over supply and
significant food price spikes. The rapid rise in US
corn prices has knock-on effects globally, as farmers
elsewhere, for example, switch to wheat for animal
feed, thereby driving up prices for another staple.

10.3

Enter the dragon: new
agribusiness investments in
low-income countries

Investment in agribusiness in low-income countries, particularly in Africa, is rapidly increasing, resulting in increased land pressure and
potentially increased disaster risk.
Until 2008, increase in agricultural production was
driven by increasing the cultivated areas as well as
from significant growth in yields (Figure 10.12).

Yield increases are projected to account for up to 90
percent of future growth in agricultural production
(FAO, 2009), but the expansion of arable land, particularly in low and middle-income countries, is still
significant. It is expected that by 2021, low and middle-income countries will put into production about
10–12 percent of global arable land (Nellemann et
al., 2009). This corresponds to 107–120 million hectares of land in sub-Saharan Africa and Latin America
(FAO, 2012a; Nellemann et al., 2009). This presents a
huge business opportunity for agricultural investors
and companies.
Recognising this opportunity, large businesses are
buying productive, arable land and investing in export-oriented commercial agriculture, particularly
in sub-Saharan Africa. Globally, 13 of the top 20 target countries for international investment in agricultural land acquisitions are in Africa (Figure 10.13).
Most of these countries have a high share of agricultural GDP and also high levels of food insecurity (Anseeuw et al., 2012).
Although there is little reliable information on these
deals, inventories carried out in Ethiopia, Ghana,

Figure 10.12 Increase of crop production owing to growth in
yield and area (1965–2008)

(Source: World Bank data cited in Nellemann et al., 2009)

Madagascar and Mali (Cotula et al., 2009) confirm
land acquisitions of some 2 million hectares in the
four countries. International investment accounts
for about three-fourths of this land area (Ibid.). Another study—based on FAO data—shows that land
acquired in seven countries in sub-Saharan Africa
(Ethiopia, Ghana, Liberia, Madagascar, Mozambique, South Sudan and Zambia) comprises more

Figure 10.13 Foreign investments in land acquisitions in selected countries according to size of total reported acquisitions

(Source: UNISDR, based on Land Matrix data.)vi
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than 65 percent of total area acquired on the continent (Schoneveld, 2011).
Thus, some countries with relatively small areas of
productive land, such as Congo, Ghana and Liberia, have become key targets, mainly driven by the
acquisition of farmland for biofuel feedstock pro-

duction (Ibid.). An increasing number of national
inventories of land deals are being developed,
highlighting the unprecedented scale of land acquisitions, particularly in Africa (IIED, 2012b).
Governments are leasing land through many forms
of public–private partnerships (PPPs)—through
sovereign wealth funds, state-owned enterprises
and involvement of private enterprises. Opportunities for broader public benefits in host countries
are rare, and provisions for risk management and
distribution of benefits in contracts are limited
(IIED, FAO and IFAD, 2011). However, for several
low-income countries, such as Madagascar or Ethiopia, it is unlikely that agricultural productivity
could be increased without this investment.
As with other sectors examined in this report, investments in the agribusiness sector involve tradeoffs. From an investor’s perspective, agribusiness
is an increasingly profitable and attractive sector
owing to high food prices and growing future food
shortages. Investments also increase the productivity of agricultural production over large areas
and thus contribute to increased global food production.
Many governments sell or lease land, which is a
means of increasing their wealth using their natural capital. Agribusiness is one of the few sectors
where governments can have comparative advantages to attract investment. This investment creates opportunities to capitalize on the agricultural
sector, increase employment and volume of exports and achieve economic growth.
However, as with investment in urban development
and tourism, these investments may increase disas162
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ter risks if hazards associated with droughts, floods
and other events are not identified, estimated and
taken into account. As Chapter 6 of this report highlights, compared with other risks, the mapping and
estimation of agricultural drought risk is still incipient in most low and middle-income countries. It is
likely then that risk levels are not being adequately
considered in investment decisions, let alone the
shared social and environmental costs.

10.4

The externalised cost of
agribusiness investment

Business investment in agriculture that does not
take into account the risk of drought, floods and
other hazards may face high losses and result in
high external environmental and social costs.
As Chapter 6 highlighted many countries where
investments are being made have high levels of
agricultural drought risk and land degradation,
which may be increasing owing to climate change.
Globally, according to the OECD and FAO (2012),
approximately 25 percent of the world’s agricultural
land areas are highly degraded. Degraded soils are
more vulnerable to temperature extremes, droughts
and floods.
Without reliable information, it is unclear to what
extent businesses in the sector are assessing these
and other weather-related risks before making investments. However, if drought and other risks are
not being adequately factored into agribusiness
investment decisions, businesses may face higherthan-expected losses, which can have negative repercussions on the price and availability of agricultural commodities.
The cost of increasing an area of intensive agriculture is usually justified through expected increases
in production and yields (Yumkella et al., 2011). This
assessment of costs and benefits, however, rarely
includes the potential increase in direct losses owing to agricultural droughts and longer-term loss of

natural capital, for example, through land degradation; nor does it address the question of who
owns these risks and pays the price.
Lack of accurate drought risk information may encourage investment in inappropriate agricultural
practices, which in turn can further increase risks
owing to overexploitation of finite water resources
and through land degradation. For example, mono-cropping increases the risk of loss of biodiversity, competition for water in rain-fed agriculture
and the possibility of introducing alien invasive
species (Ambali et al., 2011).
Agribusiness companies will also face new risks, as
underlying risk drivers such as climate change,
land degradation and dwindling water resources
increase agricultural drought risk. Cases of increasing agricultural drought, driven by changing microclimates and potentially climate change, are affecting agribusiness across the world.
For example, the global agribusiness and food
company Bunge suffered a loss of US$56 million in
its sugar and bioenergy segments in the fourth
quarter of 2010 only, owing to agricultural drought
in its main growing areas in Brazil.vii In fact, Bunge
reported that the overall impact from droughts in
various regions exceeded US$70 million for this one
quarter. The company was affected not only by
lower production that resulted in lower sales and
gross margins, but also by increased cost absorption from its fixed costs, charges related to writingoff damaged cane and replanting and costs related
to the settlement of their hedge positions on global
commodities markets.viii
The agribusiness sector has particularly high external social and environmental costs. It is estimated,
for example, that currently the costs externalised
by the agribusiness sector outweigh the earnings
of the entire sector (KPMG, 2012). This clearly presents an opportunity for reassessment of current
value creation within the industry from both business and society perspectives. A few select busi-

nesses in the sector are beginning to recognise a
number of risks that may impact their performance
in the medium to long term should they not begin
to think about shared rather than just shareholder
value.
In a context of increasingly constrained global
food markets, the spread of agribusiness investments into regions with high but poorly understood agricultural drought and other hazards generates risks of future and more severe food price
spikes. As will be highlighted in section 10.6 of this
chapter this poses a greater threat to the food security of low-income rural and urban households
than drought itself.

10.5

Water risks

Agriculture is the biggest water consumer, with
around 70 percent of all water withdrawn globally. Increasing demands on water resources by agricultural production, including biofuel production, are driving water scarcity, also contributing
to trans-boundary conflict.
The World Economic Forum’s Global Risks 2012 report identifies water supply crises, food shortage
crises, extreme volatility in energy and agricultural
commodity prices, and rising greenhouse gas emissions among its top global risks over the next 10
years.ix Demand for food, water and energy is expected to grow by 35 percent, 40 percent and 50
percent, respectively, by 2030 (National Intelligence
Council, 2012), and because of their interdependence, problems pertaining to one resource will be
linked to supply and demand for the others.
High demands of water by agricultural production,
coupled with declining rainfall in some areas, can
lead to a dramatic depletion of non-renewable
water sources. Agriculture, including crop and livestock production, remains the biggest global water
consumer—about 70 percent of all water with163

drawn (FAOx; Hoekstra and Chapagain, 2008; OECD
and FAO, 2012). This percentage includes water
consumption for animal feed production.
Biofuel production—depending on what crop is
grown and in which region—potentially causes significant pressure on existing water resources (National Academy of Sciences, 2007). But perhaps
more important is that water used in biofuel refineries can create a significant local footprint; for example, a refinery that produces 100 million gallons of
ethanol per year uses an equal amount of water as
does a town of 5,000 people (Ibid.).
The impact of decades of overconsumption of water
can be felt in the agribusiness sector worldwide. In
several countries, such as India and Egypt, electricity for pumping groundwater and the water itself are
free if used for agricultural production. This clearly
affects levels of water use and abuse, resulting in
unsustainable water practices; for example, 85–95

percent of all water use in India and Egypt is used for
agriculture irrigation (Saeijs and van Berkel, 1995).
On a global scale, about 15–35 percent of all water
use for irrigation is considered unsustainable (WBCSD, 2005).
When water price is undervalued or water is free of
charge, the price of water consumption is not added
to the cost of the final product and trade, which
means that exporting countries trade their precious
water resources for free. Through exporting products, be it raw material, flowers, tea or industrial
goods, water utilised in the process must also be
considered as exported. In drought-affected countries, such as the Sahel belt and the Horn of Africa,
5–15 billion m3 of virtual water xi a year are being exported (see Figure 10.14), probably unaccounted for
(Mekkonen and Hoekstra, 2011) and leaving local
farmers, pastoralists and agribusinesses increasingly vulnerable to water scarcity and droughts.

Figure 10.14 Virtual water balance in Africa in terms of import (+) or export (-)

(Source: adapted from Mekkonen and Hoekstra, 2011)
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The growing demand for freshwater is posing several issues related to water availability and sourcing.
The overextraction of groundwater is irreversibly
undermining water quality. Furthermore, this practice ultimately leads to land subsidence, which increases risk from river and coastal flooding. In Bangkok, Thailand, it was estimated that the land has
subsided up to 10 cm/year, mainly owing to excessive water extraction (Lorphensri et al., 2011). This
phenomenon contributed substantially to the 2011
floods (Aon Benfield, 2012a).
Increasing demand towards finite water resources
also heightens trans-boundary conflicts. In Africa
alone, there are 59 trans-boundary river basins, accounting for 80 percent of the continent’s surface
water resources. In Arab countries, about 65 percent of annually renewable resources, including
water, originate outside the boundaries of the Arab
region, which makes these countries particularly
vulnerable to water-related disputes (Erian et al.,
2012). Similarly, Egypt relies virtually exclusively on
run-off from the Nile’s headwaters in the Ethiopian
and Equatorial Highlands several thousands of kilometres south (Calvert, Ceres and Oxfam, 2010).
The construction of the Renaissance Dam in Ethiopia may have positive outcomes for Ethiopia, but is
likely to affect water availability and security in
Egypt (Vella, 2012; Erian et al., 2012).
Climate change is likely to add more constraint on
water availability. Because of climate change, annual discharge in the Euphrates River is expected to
decrease by 29–73 percent by 2070 (compared with
its flow in 2000) (Erian et al., 2012).

10.6

Risk transferred to
smallholders and
pastoralists

Food insecurity and crises are linked more strongly to the accessibility rather than the availability
of food. This means that increases in agricultural
production will not necessarily result in increased
food security, particularly for low-income households.
Agribusiness investments may transfer risks and
costs to already vulnerable local communities. In
the localities and regions where these investments
are being made, already limited access to fertile
land by smallholder farmers may be further reduced. Over the past 40 years, per capita availability of farmland in Africa has halved and its distribution is highly unequal (Yumkella et al., 2011). Host
communities may lose access to productive land,
grazing areas or transhumance routes, and are dispossessed of land and water resources under customary tenure (Anseeuw et al., 2011).
Agricultural drought is already a major challenge to
smallholder farmers and pastoralists in Africa, particularly in areas of low productivity where a high
percentage of the population lives from subsistence agriculture and livestock production in marginal areas with low and irregular rainfall. In these
environments, even a small shift in seasonal precipitation can lead to major crop and livestock
losses (UNISDR, 2009).
However, the relationship between crop and livestock losses from agricultural droughts and food
insecurity is far less simple. In fact, there is no simple linear correlation between crop production
and food security (Sen, 1981; Dreze and Sen, 1989;
Bouis and Welsh, 2010; Burchi et al., 2011).
As Box 10.2 highlights, studies of household economies in sub-Saharan Africa repeatedly reveal that
subsistence agricultural production provides only a
small part of food requirements (Ruel et al., 1998;
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Louw et al., 2007; Baiphethi and Jacobs, 2009). Most
food consumed in households is purchased or
comes from food aid and assistance, which in turn is
also often sold.
This study, with a similar study conducted in Niger
(Holt et al., 2009), also highlighted the importance
of livestock as a source of household wealth, and
explains why food crises often occur even during
good harvests. Households sell the food they produce on the market to buy staple cereals. Food
price spikes can drastically alter the terms of exchange; in other words, households cannot buy
enough food with what they are able to sell.
Food price spikes particularly affect low and middle-income countries, where households spend a

far higher proportion of their income on food than
in high-income countries. For example, in Indonesia, 46 percent of household expenditure goes to
food, compared with only 6 percent in the United
States of America (IFPRI, 2011). National food markets are closely correlated with global markets. Rising and volatile global food prices therefore impact
directly on food security and vulnerability in lowincome countries. During the 2005 food crisis in Niger, for example, malnutrition was highest in areas
with abundant production and was driven largely
by a spike in the price of millet—driven by the dynamics of the export market to Nigeria.
Similarly, an estimated 18.4 million inhabitants in
the Sahel faced a food crisis in 2012. However, cereal production in the region in 2011 was only 3

Box 10.2 Understanding the underlying causes of food insecurity and malnutrition

The Household Economy Analysis (HEA) tool is a livelihoods-based survey designed to provide a clear and accurate representation of household economies. The analysis is conducted at different levels of a wealth continuum, in different livelihood zones across a region of a country, assessing the cost of diet (COD), energetically
and nutritionally.
An analysis (below) carried out in October 2012 in the most drought-affected areas in Kenya shows a high dependency of households on purchased goods and food aid; illustrates the resilience deficit; and explains the
slow recovery after the 2011 food crisis (Fig 10.15).
Figure 10.15 Source of food per livelihood zone and wealth group in northeast Kenya

(Source: King, 2012)

(Source: Save the Children International)
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percent lower than the average of the previous five
years, and 2010 had seen a bumper harvest (Gubbels, 2012). As Box 10.3 highlights, food crises can
occur even in growing economies.
By increasing farmers’ income and assets, improving agricultural production contributes to reducing
hunger in rural areas. However, data from the Sahel and the Horn of Africa show that child malnutrition rates are not related to general food availability (Burchi et al., 2011). Despite this recognition,
there is a tendency in food security policies to focus on food production as a main solution (Bouis
and Welch, 2010).
The root causes of food insecurity in regions such as
Africa are therefore less related to agricultural
drought as to chronic vulnerability and the underlying development deficit (Gubbels, 2012). For example, during the 2010 Sahel crisis, the case-load of severe acute malnutrition (or SAM) in Niger, the
epicentre, was 320,000 children (IASC, 2012). A year
later, in 2011, Niger had exceptional rains and a record agricultural harvest. However, the case-load of
SAM dropped only slightly, to 307,000 children (Ibid.).
Because households depend so heavily on purchases or aid, food markets heavily mediate food crises.
Rising retail food prices are a particular problem for
low-income countries and low-income households,
more generally. When examining annual food price
inflation rates over the past 10 years, one can conclude that they have been both higher and more
variable in low-income countries than in OECD
countries (OECD and FAO, 2012). This is caused partly by the greater weight of basic food in the con-

sumer food basket in low-income countries.
In some countries, such as Kenya, overall food production has been increasing owing to higher productivity and despite increasing agricultural drought
(Erian et al., 2012). In other countries, such as Niger,
production has increased through developing new
cultivated areas and owing to improved rainfall,
relative to the 1980s (Ibid.). However, many African
countries are heavily dependent on imports for the
main staple foods (Mkumbwa, 2011). As Figure
10.16 shows, national production is increasingly
surpassed by consumer demand, with projected
unmet consumer needs in East African countries
by 2020 potentially increasing by 75 percent.
Between the early 1970s and early 2000s, East Africa’s import dependency ratio for cereal food
commodities grew from 6 percent to 20 percent
(Mkumbwa, 2011), leaving consumers—in particular low-income groups—vulnerable to price hikes
of staple cereals (see also Box 10.3). A key challenge for countries in today’s globalised food system is that increases in food production at the
national level are no longer directly linked to food
security. At best, the relationship is indirect; at
worst, it does not exist at all.
The import and trading of cereal crops is determined not only by national production deficits, but
also and importantly by government food and trade
policies, such as import protection and domestic
agriculture support policies, and export taxed or
bans. National food supply deficits are often subject to adjustments of regional and international
trade imbalances. For example, Malawi in 2012, de-

Box 10.3 Price increases and food insecurity in Ethiopia

Ethiopia is one of the fastest growing non-oil producing economies in Africa (African Development Bank, 2012); in
2011, the economy grew at 11.4 percent, marking the eighth consecutive year of rapid growth. In 2012, the country witnessed significant rises in food prices, e.g. wheat by 20 percent and maize, the main staple food, by 80
percent (FAO, 2012a). As a result, and despite its strong economic performance in agricultural production for export (coffee), the same year saw 3.2 million people registered in need of humanitarian assistance (FAO, 2012b).

(Source: UNISDR)
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Figure 10.16 Future supply and demand for East African Countries

(Source: Mkumbwa, 2011)

spite a bumper harvest of 3.2 million tonnes of maize
compared with a national consumption of 2.4 million tonnes, announced an export ban to rebuildi the
national reserve. This narrowed the options of countries with a food deficit, such as Kenya, to secure
maize imports at the reduced 25 percent import tariff within the Common Market for Eastern and Southern Africa (COMESA) as opposed to a 50 percent
tariff on imports from non-COMESA members.xii

10.7

A way forward?
Another approach to
agribusiness investment

Policy and practice that continues to prioritise
humanitarian assistance over long-term investment in increasing smallholder productivity
and access to markets is becoming increasingly
unviable. New partnerships between farmers,
governments and agribusiness companies are
emerging that may more effectively strengthen
the resilience of local producers and markets.
For decades, existing policies and practices in Africa
seem to have been focused, on the one hand, on
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promoting export-oriented, commercial production in more favourable areas that have access to
more reliable rainfall, inputs, roads and markets.
They still rely today, on the other hand, on international humanitarian assistance to buffer food insecurity among smallholder farmers and pastoralists. Given the internal and external risks posed by
large agribusiness investments, on the one hand,
and continued food insecurity, despite decades of
massive investment in humanitarian assistance,
on the other hand, a new approach is urgently required. National and regional efforts, such as the
Ethiopian Government’s Productive Safety Net
Programme described in GAR11, aim to address
this challenge, but remain exceptions to an overall
trend of stagnant policies and investments.
There is a massive disproportion of spending on reducing disaster risks and strengthening resilience,
which over the last decade (2000–2009) accounted
for only 1 percent of total overseas development assistance (ODA) in the 40 countries receiving the
highest humanitarian aid (Kellet and Sparks, 2012).
Humanitarian assistance has been continuously
high over the last decades (see Figure 10.17), but is
increasingly unsustainable and has become part of

the continuation of disaster risk and food insecurity rather than part of the solution.
FAO (2011a) estimates that roughly one-third of
food produced for human consumption alone (not
counting animal feeds that take 37 percent of grain
production) is wasted. Another study shows that
potentially 30–50 percent of all food produced
never reaches a human stomach (IMECHE, 2012).
The causes of food losses in low-income countries
are mainly connected to financial, managerial and
technical limitations in harvesting techniques,
storage and cooling facilities, infrastructure and
packaging and marketing (FAO, 2011a). In medium
and high-income countries, which contribute more
to food waste than low-income countries, food
loss tends to occur at the consumption stage.
Given the dependence of food-insecure households on purchased food, investments in global logistics to reduce food waste and efforts to change
consumption patterns, coupled with improving access to food for low-income households, may do

more to increase global food security than any further investments in the intensification of production (Fava Neves, 2011; Maxwell and Slater, 2003;
Webb et al., 2006).
Investments to address infrastructure deficits may
also contribute to increased food security. In Africa, for example, a persistent infrastructure deficit
is a key determinant of low productivity and trade.
Less than 4 percent of sub-Saharan Africa’s arable
land is irrigated—a much lower proportion compared with South Asia (almost 39 percent) or Latin
America and the Caribbean (11 percent) (Yumkella
et al., 2011). Supplemental irrigation, which allows
earlier planting in appropriate time, would dramatically increase yields in those areas.
And as Table 10.1 shows, Africa’s infrastructure networks consistently lag behind those of other low-income countries. In such contexts, damage to infrastructure from even small and localised disaster
events, such as floods, can have severe implications
for the resilience of smallholder farmers as well as

Figure 10.17 Overseas development aid flows for food aid and food security

(Source: UNISDR, based on data from OECD Creditor Reporting Systemxiii)

169

big companies owing to major disruptions in market
access.

nising the business opportunities inherent in addressing existing agricultural challenges (see Box 10.4).

Agriculture promotion policies should be carefully
designed. For example, instruments—such as input
or insurance subsidies—can, on the one hand, reduce vulnerability of producers and other actors in
the agricultural value chain, but, on the other hand,
may increase overall vulnerability of the local agricultural system by facilitating production on marginal lands and possibly increasing drought exposure (Hazell and Hess, 2010).

Owing to rising agricultural commodity prices, some
multinational agribusiness corporations are now
seeing opportunities to invest in improving the productivity and strengthening the resilience of smallholder farmers.

New partnerships between smallholders, local and
national governments and large agribusiness companies may pave the way for a longer-term strategy
that effectively strengthens the resilience of smallholder farmers. More and more companies are recog-

As Box 10.5 highlights, although still controversial,
commercial initiatives are providing technology and
outreach to smallholder farmers for food production in regions with high potential and where limited
gaps in infrastructure, markets and production deficits may relatively cost-effectively relieve some risks
to natural and human capital. At the same time, investments by major global corporations raise new
concerns regarding the use of genetically modified

Table 10.1 Infrastructure deficit of Africa’s low-income countries

(Source: adapted from Foster and Briceno-Gardena, 2010)

Box 10.4 Creating shared value in agriculture in India

In India, Jain Irrigation Systems, the largest manufacturer of irrigation systems and a leading fruit and vegetable
processing business, developed a micro-irrigation system based on the principle of drip irrigation that was appropriate for smallholder farmers and that reduced water usage by 30 percent compared with commonly used
flood irrigation systems (Borgonovi et al., 2011). Targeting small farmers with less than 1 hectare of land, the
company has developed a significant new market and claims to have grown at a compounded annual growth
rate of 41 percent from 2005 to 2010 (Borgonovi et al., 2011).
Another example from the subcontinent is a public-private partnership (PPP) that seeks to address farmers’ vulnerability to volatile commodities markets. Gramin Suvidha Kendra (GSK) has established partnerships with a
variety of private companies, non-governmental organisations and government institutions, such as the state
postal departments, to provide farmers with agricultural inputs and expert advice as well as information on storage, financing and futures prices; the latter via the Multi Commodity Exchange of India Limited (MCX), a founding
partner of GSK. First surveys of participating farmers indicate real success, with 57 percent of farmers reporting
the successful use of MCX futures prices for their cropping decisions and 66 percent claiming productivity increases owing to access to improved seeds and fertilisers.

(Source: UNISDR)
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seeds and the creation of monopolistic dependence. This is despite growing recognition that in
future, new developments in biotechnology for
plant breeding to address the challenges of an increasingly changing climate will be required.
The 2008 World Development Report on Agriculture reported strong synergies between agribusiness, agriculture performance and poverty alleviation (World Bank, 2008b). Strong links between
agribusiness and smallholders via effective government policy can reduce rural poverty and increase resiliency if they are successful in promoting components critical for small farm production
as well as commercial agriculture (Figure 10.19).

Agribusiness companies usually seek to do this via
a combination of partnerships to increase opportunities for technology transfer, contract farming and
hybrid schemes of small and large-scale farming.
Many of the elements in this approach are already
well known and have been successfully demonstrated to produce results: agro-ecological approaches to agriculture, which can increase productivity, strengthen resilience and conserve
natural capital (Pretty, 2006; Altieri, 1987); decentralised natural resource management (Sekar, 2000);
investments in infrastructure and development of
markets that link smallholders to modern national
and international supply chains (Le Courtois et al.,

Box 10.5 Agribusiness investing in smallholders

Syngenta —a world leader in crop protection—recognises the productive regions of sub-Sahara as a market
that is vast and virtually untapped. In 2012, its CEO announced plans for a significant investment in smallholders across Africa.xiv
More than 75 percent of maize production is currently provided by small farmers in the region (FAO, 2011b). By
treating smallholders as individual firms, Syngenta has committed to enter into partnership agreements with
them, providing the full package of required inputs, technical services, insurance and knowledge to create viable smallholders. As smallholders get access to key inputs for increased productivity, Syngenta will invest to increasing the size of the market and with it, its overall market share (Figure 10.18), possibly creating shared value
for both groups.
Figure 10.18 Syngenta estimated global market size and crop sales

(Source: Syngenta)
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2010); social protection, through conditional cash
transfers and temporary employment programmes
(Farrington et al., 2008; Devereux, 2003; UNISDR,
2011); and parametric crop insurance schemes (see
example in Box 10.6).
But for approaches like these to be viable, an enabling policy environment will be required, involving
all institutions engaged in property and land-holding
registration, environmental protection and land-use
departments as well as business regulators (Fava
Neves and Alves Pinto, 2012; Hill and Pittman, 2012).
In Brazil, for example, the government has been successful in promoting substantial private investment
into food and non-food agricultural production by
creating incentives through a mixture of infrastructure improvements and policy instruments (Box 10.7).
For government departments concerned with increasing growth and investment, the challenge is to
present an approach as a competitive advantage in
the context of stimulus packages for agribusiness

investments, such as the provision of local infrastructure; the regulation of environmental protection as well as human resources; taxation policies;
and research and development (Fava Neves, 2011).
Although Brazil was successful in attracting significant investment in agribusiness, the opening up of
lands to national and foreign investors, for example
in the Amazon region, has also resulted in largescale deforestation (Cattaneo, 2002).
As highlighted in Chapter 6, improved modelling of
agricultural drought and other hazards, together
with down-scaled climate scenarios can provide an
evidence base that would encourage informed investments by the agribusiness sector and more relevant and effective public policy decisions by governments.
Increasing agricultural productivity and resilience
alone will not eliminate food insecurity for highly
vulnerable rural households who rely on purchased
food and aid. However, by increasing the value and
quantity of crops smallholder farmers are able to

Figure 10.19 Components for improving the resilience of smallholder farmers

(Source: UNISDR, based on Fava Neves and Alves Pinto, 2012)
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Box 10.6 The future of index-based insurance—the R4 Rural Resilience Initiative

The challenge of how insurance of property and assets can be relevant and affordable to low-income communities has triggered a number of micro-insurance initiatives over the last two decades (UNISDR, 2009 and 2011).
Some of these instruments, such as index-based crop insurance schemes, have enjoyed remarkable success
across the globe. However, even these targeted programmes rarely reached the most vulnerable of low-income
populations—those with no land or productive assets to insure.
An innovative partnership between Swiss Re., a major global reinsurance company, the UN World Food Programme, and Oxfam, a large international development organisation, is testing and developing a new set of integrated tools to reach some of the most vulnerable populations in Africa. Building on the success of HARITA, the
first micro-insurance scheme to offer poor farmers to pay for crop insurance with their own labour, the R4 Rural
Resilience Initiative seeks to improve approaches to targeting and financing to mature the programme into a
commercially viable option that is accessible to the poorest. Success will depend on a number of factors, not
least the functioning of the partnership between public and private actors in this scheme. To date, although
these innovations have shown promising results in reaching farmers for which normal insurance schemes are out
of reach, such programmes have had to rely on heavily subsidised premiums and have not yet been scaled up to
a level that would prove their viability and sustainability.
(Source: Spiegel and Satterthwaite, in Orie and Stahel, 2012)

Box 10.7 Like moths to a flame—attracting private investment in agriculture through electricity

Secure energy supply is crucial for some agribusiness activities, as energy is necessary to operate pumps in irrigation systems, ventilators in poultry farms, cooling systems for the storage of some fresh food such as milk and
meat, etc.
In 2000, about 10 million or 80 percent of smallholder farmers in Brazil had no access to public power supply
(Government of Brazil, 2010). From 2003 to 2010, the government invested heavily to change this, and by 2010,
the budget for this initiative had reached R$20 billion (Ibid.). By September 2011, 14.2 million people had been
reached.xv Hand-in-hand with this investment, a new policy on the creation of Production Community Centres,
in which private investment was sought and supported, was established.

(Source: UNISDR)

sell and by reducing the risks of crop loss and yield
reduction, it is possible to increase income, which in
turn will allow farmers to purchase more food and
increase reserves for lean periods, building theirs
and society’s resilience to disasters.
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i Category of ‘Developing countries’ as used in OECD and FAO,
2012.
ii OECD and FAO (2012) explain that the decrease of stock ratio in
rice is mainly caused by a contraction in China and India from the
extraordinarily high inventory levels of recent years.
iii Years based on the FAO Food Price Index: http://www.fao.org/
worldfoodsituation/wfs-home/foodpricesindex/en/
iv “Stuck on dry land,” Financial Times (Analysis), 31 July 2012.
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assessment/seasonal_drought.pdf ;
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http://www.US$a.gov/oce/commodity/wasde/latest.pdf.
vi http://landportal.info/landmatrix; accessed 18 February 2013
only using land deals in relation to agricultural production.
vii http://www.morningstar.com/earnings/21927995-bunge-ltdbgq4-2010.aspx?pindex=2 (accessed 21 February 2013).
viii http://www.morningstar.com/earnings/21927995-bunge-ltdbgq4-2010.aspx?pindex=3 (accessed 21 February 2013).
ix http://reports.weforum.org/global-risks-2012.
x FAO Aquastat, www.fao.org/nr/water/aquastat/water_use/index.stm.
xi ‘Virtual water’ refers to the amount of water that is used by one
country by consuming goods produced somewhere else. At country
level, this water is neither accounted for in the population’s consumption nor in the country’s water demand. In the countries were
the goods are produced, this ‘virtual water’ is subtracted to the local
consumption. As this ‘virtual water’ is often not accounted for, the
water balance for these producing countries might not capture correctly the sources of shortages.
xii COMESA = Common Market for Eastern and Southern Africa.
Source of data: Agritrade, 12 February 2012 http://agritrade.cta.int.
xiii http://stats.oecd.org/index.aspx?r=543569.
xiv Verbal communication during Naivasha Drought Experts meeting, October 2012.
xv http://www.brasil.gov.br/energia-en/light-for-all-program-1/
what-it-is/br_infografico?set_language=en.
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Part III

Business Strategies and
Risk Governance
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Business investment decisions are not taken in a
vacuum. Seasoned investors weigh possible profits
and risks, deciding whether to spread risk through
insurance and how to manage uncertainty. Investors—private and institutional—operate similarly in
an attempt to maximise return on investment. Insurance companies seek to price risk so that market
share and profitability are maximised; risks are managed; and insolvency avoided. National and local
governments also compete to attract investment
while attempting to manage associated risks and
costs.
These competing interests created tension, which
requires the stakeholders involved to negotiate perceived trade-offs. But recently, the concept of
shared value and its focus on the interdependency
of business, investment, insurance and public regulation and service provision has been recognised as
a more mature approach to competitiveness (Porter

and Kramer, 2006 and 2011). When considering the
different types of risk and risk layers as laid out in
the first part of this report, businesses—ranging
from small informal traders to large multinational
corporations—may be impacted differently, but will
all have an interest in bringing down risk levels and
strengthening resilience.
For example, a small shop owner in an informal settlement who is most likely unable to take out individual insurance on his dwelling and stock will have
a vested interest in his settlement’s association and
municipality to maintain electricity, water supply
and drainage systems in case of local floods.
Although the CEO of a large diversified global consumer goods company may not be too concerned
about the flooding of one of its numerous plants located in the same municipality, the local manager
will have a vested interest in uninterrupted local

Figure III.1 Risk layers, differentiated impact on and relevant risk management strategies for business

(Source: UNISDR)
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power supply and functioning local transport to ensure that his client base as well as his workforce is
maintained.
Similarly, although a large national company will
have adequate insurance covering its main assets,
its operations are equally vulnerable if its local small
suppliers are vulnerable to highly frequent, localised
events. Thus, effective reduction of extensive risk, if
translated into more resilient infrastructure and
communities, also reduces risk to larger businesses
(Figure III.1).
In the same way, national and local governments
that effectively reduce the more extensive layers of
risk protect not only their infrastructure investments and avoid growing liabilities for vulnerable
communities, but also contribute to an increasingly
business-friendly and enabling environment that attracts larger investments.
In the context of shared risks, how businesses, governments, investors and insurers perceive and assess disaster risk influences business decisions to
invest in hazard-exposed areas. But equally, it can
potentially motivate investments in reducing risks
and strengthening resilience, thus creating a shared
value for all stakeholders.
This subject will be the focus of Part III of this report.
Chapters 11 to 13 look at the different ways that
businesses, the finance sector and insurance industry consider disaster risks in their investment decisions. Chapters 14 and 15 then consider how different forms of risk governance mediate, regulate and
provide incentives to these processes.
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From Managing Disasters
to Managing Risks
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Business decisions to invest in hazard-exposed areas are seldom irrational. They usually reflect a
search for spearheading competitiveness and increasing productivity by taking advantage of the
comparative advantages offered by such locations.
Businesses have yet to systematically include disaster risk considerations into this process of weighing opportunities and risks. The integration of these considerations into corporate risk management
functions is still incipient even in large businesses; and awareness of how these risks can be effectively managed is even lower.

11.1

Managing new risks:
disasters on the horizon

Risk management in the business sector continues to focus on financial, economic and legal
risks. Disaster risk is still not considered fully
even in large companies; and small enterprises
usually do not undertake systematic risk assessments.
In recent years, large businesses—particularly
those with global operations—have become increasingly sensitive to the different risks that may
affect their operations. Most large businesses employ a dedicated Chief Risk Officer and some have
dedicated risk management departments. Increasingly, overall responsibility for risk management is
at the C-Suite executive level, such as Chief Financial Officers (CFOs) or Chief Executive Officers
(CEOs) (Deloitte, 2012).

However, the focus of corporate risk management
is centred on financial, economic, market and legal
risks. Although business surveys highlight an increasing imperative to manage risks, disaster risks
are rarely considered. In recent surveys, despite
the impact of recent major disasters, disaster risk
is not listed in the top 10, 20 or 50 risks identified
(Deloitte, 2012; Lloyds, 2012; Forbes, 2012; PwC,
2012).
This practice is also reflected in curricula of many
business schools. For example, courses on Risk
Management for Corporate Leaders at Harvard
Business School and the University of Oxford’s
Global Risk Investment Management Programme
usually deal with risks such as credit risk, currency
risk and reputation risk, but few schools explicitly
include disaster risk in their risk management curriculum.

Box 11.1 Managing risks of local public entities through public-private partnerships (PPPs)

In 2011, one of the world’s leading consulting and insurance brokerage firms engaged in open dialogue with local and national governments on how to integrate disaster risk management practices into public risk governance structures. Marsh Risk Consulting, part of the Marsh and McLennan group, subsequently developed practical guidance for local governments on the adoption of the ISO Standard 31000 to their policies, practices and
administrative structures (Marsh, 2011).
Recognising that the ISO standard neither explicitly mentions disaster risk nor lends itself easily to the functions of public administration, this initiative has brought principles of private sector risk management and public sector planning processes closer together. Perhaps more important, it has articulated clearly the need for
proactive planning and risk assessment beyond the usual focus on response preparedness and contingency
planning. Citing the example of the largest leaser of social housing in France, the Caisse des Dépôts Group (SNI),
Marsh highlights that this conglomerate carries out systematic risk-benefit analyses ahead of any new investment (Marsh, 2011).

(Source: UNISDR)
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Figure 11.1 Percentage of companies with business continuity plans or crisis management programmes (by company size)v
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(Source: Sarmiento and Hoberman, 2012)

Similarly, international standards are not yet fully
articulating disaster risk dimensions. For example,
although the ISO 31000 standard on risk management can be adapted to any type of risk, it does not
explicitly highlight disaster risk.i This gap has been
identified, and companies are taking initiatives to
address it (see Box 11. 1).

over the last three years. Of these, 53 percent were
now investing to strengthen risk management—for
example, protecting operations and offices and
bolstering supply chains (UKTI, 2011).

After witnessing large disasters, global businesses
are now beginning to consider how to manage disaster risks. For example, a 2011 poll of 1,000 senior
global executives highlighted that 29 percent had
been financially affected by the 2011 Great East Japan Earthquake and accompanying nuclear disaster (PwC, 2012). And 24 percent of these were taking
measures to strengthen their risk management capacities (Ibid.).

Supply chain resilience has attracted particular attention because risk has increased through globalisation (see Chapter 2 of this report). Factors that influence supply chain vulnerability include:
dependence, for example, to what extent is the supply chain dependent on one single supplier; visibilty,
to what extent is the supply chain risk visible; and
design information portability and substitution,
how quickly can design information be transferred
from one affected supplier to another and how
quickly can production be resumed at the substitute supplier (Fujimoto, 2011).

In another poll, 90 percent of businesses stated that
they had suffered weather-related disaster impacts

Many smaller businesses, however, face a challenge
in addressing disaster risk. Having an emergency
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plan in place is key in explaining business performance after major events (Corey and Deitch, 2011),
but, as Figure 11.1 shows, a survey carried for this report in six disaster-prone cities of the Americasii highlighted that less than one-fifth (18.8 percent) of all
surveyed businesses had a business continuity plan,
and in highly risk-prone cities such as Bogota and
San José, the percentage was even lower. Similarly,
almost one-fourth was unable to estimate costs of a
major disruption to their business (Sarmiento and
Hoberman, 2012). In fact, although many methods
and tools exist to meas ure the value and exposure of
business interruption, there are difficulties in assessing this fully against other dimensions that need to be
considered, i.e. time, revenue and costs.iii
In particular, small and medium enterprises (SMEs)
are more likely to lack risk awareness or struggle to
find the capacity to manage disaster risks, mainly
owing to financial, human resource and technical
limitations (Wedawatta et al., 2010; Corey and Deitch, 2011; Battisti and Deakins, 2012). Of companies with at least 500 employees, about 37 percent
had a business continuity plan or crisis management programme in place, but companies with
less than 100 employees, as few as 14.1 percent
had a plan (Figure 11.1).iv

These findings are validated in other regions (Villarroel, 2012). SMEs are often more vulnerable per se
and more likely to be located in less-resistant buildings and have a smaller, more localised customer
base (UNDP, 2013; Battisti and Deakins, 2012). They
usually do not engage in hazard management programmes and lack financial resources for recovery
(Villarroel, 2012; Vitez, 2009).
Few SMEs have been able to articulate the case for
or to strengthen their capacities to manage disaster
risks. Where the case has been made, however, emphasis is on preparedness, such as evacuation plans
and response measures, rather than on prospectively managing disaster risks (Sarmiento and
Hoberman, 2012; UNDP, 2013). Very small and family-owned businesses—for example, fishing enterprises in low and middle-income countries—face
even tighter constraints on their ability to invest in
risk reduction. However, as Box 11.2 explains, certain simple measures have enabled businesses to
survive disasters.

Box 11.2 Successfully reducing losses on the coast of Yucatan, Mexico

Hurricane Isisdore struck the southeastern coast of Mexico in 2002, resulting in economic losses of US$500 million on the Peninsula of Yucatan. Of this, US$8 million were estimated damages to the fishery industry, mainly
from loss or damage of fishing boats and boat motors. The hurricane severely impacted small producers and
holders of small ruminants, chicken and pigs. Learning from this experience, farmers and fishermen with the
support of local governments developed risk management strategies to reduce future losses. These included
safeguarding fishing equipment, such as boats and motors, and relocating farms to safe areas.
The local government of the municipality of San Felipe purchased land two kilometres from the shore and distributed it to 60 small producers. Although farmers remained in their original villages, they moved their livestock to safe ground. Similarly, fishermen negotiated access to cattle trucks and storehouses 15 kilometres inland where they could keep their fishing equipment safe. These strategies saved them approximately US$35,000
per fisherman when in 2005, Hurricane Wilma hit.
Neighbouring municipalities have since adopted these risk-reducing strategies; it has been estimated that each
municipality has saved about US$6.5 million.

(Source: Cuevas, 2012)
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Box 11.3 New attitudes to risk in large global businesses

Global consulting firm PricewaterhouseCoopers and UNISDR are collaborating on a global initiative to better
understand and support disaster risk management in the private sector. In-depth conversations and 11 risk
management workshops with 14 large companies with a global footprint and therefore increasing risk exposure
took place (Table 11.1).
Table 11.1 Companies participating in a global initiative on comprehensive disaster risk management for national businesses and global corporations

Company
ABB
ARUP
BG - British Gas

Country

Industry

Switzerland

Industrial Products

India

Structural Engineering

United Kingdom

Energy, Mining

Citigroup

United State of America

Financial products and sevices

GE - General Electric

United State of America

Conglomerate - Infrastructure and Finance

India

Infrastructure

HCC - Hindustan Construction Company
HIRCO

India

Real Estate investment

Hitachi

Japan

Conglomerate - Infrastructure and Finance

IHG - InterContinental Hotels Group
Nestlé
NTT - Nippon Telegraph and Telephone
Roche
SPCL - Shapoorji Pallonji & Co. Ltd
Walmart

United Kingdom

Hospitality

Switzerland

Nutrition, Health and Wellness

Japan

Telecommunications

Switzerland

Healthcare

India

Construction

United State of America

Retail

(Source: PwC, 2013)

A few initial trends and new approaches can be identified. Senior managers consistently acknowledge that
disasters have impacted their operations, and will continue to do so, with dire consequences in the future. They
also recognise that indirect losses, through supply chain interruptions, can be as severe if not worse than direct
losses. However, shared risks and costs represented by the wider and macroeconomic impacts of disasters are
not yet fully considered.
Few global corporations collaborate actively with national and local governments across the countries in which
they operate. But there is also concern among business managers that an in-depth engagement with governments
may delay processes and obstruct effective business operations. There is, however, ad hoc collaboration and
information sharing among industry peers.
Disaster risk management focus in most corporations remains centred on business continuity planning. Most
businesses are engaging in some form of disaster risk assessment and management for their supply chains, and
are increasingly moving towards the setting of risk management standards, which suppliers have to comply
with.
Some corporations rely on the insurance industry for risk information and assessments, and most have only
limited access to disaster risk models and information. This limits their disaster risk awareness or capacity to
factor this information into investment decisions.
To date, disaster risk management usually falls under the responsibility of dedicated supply chain management
functions rather than as an integral part of business development and investment planning. However, a shift is
taking place where companies are moving strategic consideration of disaster risk to the level of senior
management and advisory boards.

(Source: PwC, 2013vi)
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11.2

Emerging practices

Global businesses have risk management strategies for their own assets and operations in place.
Owing to recent experience, a number are now
demanding risk assessments along their supply
chain. But only a few are beginning to take the
lead on a broader approach to disaster risk.
New perspectives on business risk management
are emerging, however. In the case of global corporations, additional consultations carried out for
this report indicate a gradual shift in perspective.
As Box 11.3 highlights, large global businesses are
starting to move from a narrow focus on business
continuity planning towards a broader approach
to prospectively manage their disaster risks. However, these changes are still incipient and are only
reflected in more recent (three-to-four year) risk
management policies.
This gradual widening of focus from business continuity planning to a more comprehensive and strategic approach to disaster risk management mirrors
developments in the public sector where central
planning and finance ministries begin to assess disaster risks and integrate disaster risk considerations into national planning and accounting processes (UNISDR, 2011). Unfortunately, there are still
few channels or forums for joint public-private enFigure 11.3 Company risk management strategies

(Source: PwC, 2013)
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gagement to agree on policies, strategies and plans
to manage disaster risks or to develop appropriate
risk governance arrangements.
In addition, where corporations have a global remit,
their incentives to engage with local or national regulators and actors may be limited. Through diversifying their supply chains in different industry sectors
they may, on the one hand, increase their vulnerability to disaster risks in specific locations; on the other
hand, they may spread their risks and increase their
room to manoeuvre in times of crises or when facing
tough regulations in particular locations.
A number of large global businesses are now demanding risk assessments from small businesses
that are key suppliers. A few companies have successfully combined enhanced information of potential disruptions, supply chain and financial impact
with simulations of disaster events to reach a more
comprehensive understanding of risk drivers and
geographical concentration of risk as a basis for
their supply chain management (Box 11.4).
But disaster risk management has also been recognised as a business development opportunity, particularly because of long-term climate change. A recent study of SMEs in Germany shows that the range
of products and tools for risk management—particularly in flood management, which businesses already market—is significant and has the potential to

Box 11.4 Cisco’s comprehensive, proactive risk management programme

Learning from the impact of the Chengdu earthquake of 2008, Cisco, one of the largest global providers of networking equipment, has developed a sophisticated supply chain crisis management system that allows it to
proactively manage disaster risks to its assets and operations. Including its worldwide network of supply chain
partners, the company combines business continuity planning information with supply chain visibility and disaster risk data, identifying hotspots before and during a crisis (Harrington and O’Connor, 2009).
The use of a risk engine enables Cisco to assess the likelihood of supply chain disruptions and to generate heat
maps based on likelihood and impact (Figure 11.2). This engine incorporates complex datasets, including data
on flood risk, geology and geopolitics, supplier performance, as well as actuarial data (Ibid.). This tool provides
the basis for accumulation of comprehensive information on drivers, trends and patterns of risk and thus for
success of Cisco’s resilient supply chains.
Figure 11.2 Risk engine used by Cisco

(Source: Adapted from Harrington and O’Connor, 2009)
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expand and include prospective risk management
(DKKV, 2012).
A number of businesses also recognise the value of
collaborating and sharing their knowledge and expertise with the public sector (PwC, 2013). However,
although several joint initiatives exist, mid- to longterm collaboration both among the private sector
and with the public sector are isolated, insufficient
and at early stages of maturity (Ibid., 2013). One limiting factor is the lack of familiarity and leverage of
private sector skills and know-how by public institutions; as a result, existing initiatives on each side are
not well aligned, and collaboration remains an untapped opportunity to date (Ibid.).
Businesses usually employ four distinctive strategies—similar to those considered by governments
or communities—to manage exposure to risks, depending on their risk appetite and exposure profile
(Figure 11.3).
However, when global corporations were asked
about their existing disaster risk management strategies, many show low levels of maturity vis-à-vis
long-term risk reduction and prospective risk management (PwC, 2013; and Box 11.4 above). This

means that although there are good practices to be
shared in understanding and responding to immediate risks to corporate assets, longer-term risks
and risks to supply chains are less well understood
(Figure 11.4).
Unsurprisingly, levels of maturity in understanding
asset exposure and associated risks vary significantly. Although many companies rely on insurance
providers to conduct risk assessments of their major assets, innovative examples exist. One of the
global corporations consulted for this report creates
‘heat maps’ of each of its sites by overlaying company data on hazard and risk maps, setting up global
risk standards and creating local compliance registers in line with the company’s global risk standards
(PwC, 2013).
In addition, a process of positive and negative incentives and regular annual audits ensures increased and monitored levels of compliance (Ibid.).
New initiatives towards developing integrated disaster risk management frameworks for the private
sector (Figure 11.5) are promising steps in the direction of more effective business and public-private
risk reduction.

Figure 11.4 Level of maturity using number of good practices as a proxy

(Source: PwC , 2013)
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Figure 11.5 Towards a disaster risk management framework for the private sector (under development)

(Source: PwC, 2013)

Notes
i However, there is a promising sign that ISO 22301 Business Continuity Management may address disaster risk more directly, including a proactive approach for disaster reduction.
ii This survey, carried out by Florida International University (FIU),
York University and the Central American Institute for Business Management (INCAE), covered Vancouver, Canada; Miami, United States
of America; Kingston, Jamaica; San Jose, Costa Rica; Bogota, Colombia; and Santiago, Chile.

iv A similar survey carried out for Japanese companies just after
the Great East Japan Earthquake reports that the reasons for lack
of BCP in 2,865 SMEs were lack of know-how (42.1%), lack of need
(35.3%), lack of human resources (33.1%), lack of time (26.35%) and
lack of financial cost (22.1%) (Teikoku Databank, Ltd, 2011, http://
www.tdb.co.jp/report/watching/press/pdf/k110601.pdf.).
v Total N is 1,198 with n=939 for less than 100 employees, n=210
for 100–499 employees, and n=49 for 500+ employees.
vi Additional information directly provided by PwC based on
workshop discussions and internal reports.

iii Dempsey, Myers and Company: Business Interruption Values
and Exposures. Quinnipiac University, 14 June 2006: http://www.
google.de/url?sa=t&rct=j&q=dempsey%20myers%20%26%20company%20business%20interruption%20time%20revenue%20cost&
source=web&cd=1&ved=0CCwQFjAA&url=http%3A%2F%2Fwww.
theccic.org%2FCustomer-Content%2FWWW%2FCMS%2Ffiles%2F
2nd_session2.ppt&ei=d_0wUZn0CoSOtQaf1IDIDw&usg=AFQjCNH
lS_NrnrBRx-YiDdvfZ0iNB9buJA.

189

190

Part III - Chapter 11

Chapter 12

Risk Blind Investing
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Financial markets have expanded since the 1980s, but the right incentives to integrate disaster risk
management into business investment decisions have not been provided.
Investing has become an increasingly short-term and speculative activity, losing sight of longerterm and systemic risks. At the same time, asset owners and beneficiaries of pension and sovereign
wealth funds have become increasingly disconnected from how their money is being invested,
weakening responsible and accountable investment behaviour.
Risks, including disaster risks, are rarely visible, hidden in complex and opaque financial instruments. And analytical reports, models and forecasts ignore disaster risk. This has a profound effect
on the way investment markets operate, building up new hidden risks in private finance.

12.1

Deregulation and
expansion of financial capital

United States of America alone amounted to almost US$20 trillion (Ibid.).

The inherent logic of expanding and increasingly
fast-moving capital markets has created new
risks that materialised with severe global effects
in the financial crash of 2007–2008. Disaster risk
is another hidden risk that financial markets are
still ignoring.

The financial market has developed the ability to
respond and adapt quickly to benefit from shortterm profit-making opportunities. However, markets are more challenged to account for longerterm risks and liabilities or for systemic risks, as
has been demonstrated in the financial crisis that
began in 2007 (Clements-Hunt, 2012; Ritter 2004).

The deregulation of financial markets since the
1980s has stimulated a staggering increase in the
volume of financial capital linked to increasingly
short-term investment behaviour and speculation
(UNCTAD, 2011). By the end of 2010, total value of financial assets across the globe had reached US$212
trillion (comprising equity market capitalisation and
outstanding bonds and loans).
At the same time, financial capital has been concentrated in a limited number of large institutions
and in a largely unregulated ‘shadow banking system’ (UNCTAD, 2011). This shadow banking system
is a complex value chain of intermediaries, including investment banks, hedge funds and equity
funds and instruments that enable assets to be
moved around the world through a large number
of financial instruments that enable investment in
physical assets as well as in production and services (Ibid.). The scale of this shadow banking system has become so vast that by early 2008, it was
estimated that assets under its management in the
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Recent surveys of investors’ perceptions and incentives for investments in low-income countries and
emerging markets have revealed the following top
catalysts—market size or access, human resources
and domestic institutions, banking services, and
political and economic forecasts (WEF, 2012; IIGCC,
2010; Bhinda and Martin, 2009). Perceived risks do
not include the likelihood of loss owing to disasters
but rather electricity supply constraints, corruption,
interest rates, inflation and tax-related issues (Bhinda and Martin, 2009; UNCTAD, 2011).
The number of investors who explicitly consider
how investments produce disaster risks remains unknown, particularly in the case of large hedge funds,
government bonds and commodities (IIGCC, 2010).
And the business case for risk-neutral investment is
often undermined by uncertainties about public
policy response (e.g. the price of carbon; land-use
and zoning regulations; insurance legislation) and
even, despite amassed evidence to the contrary

(IPCC, 2012), by a “lack of confidence in the materiality of climate change” (Ibid.: p.29).

12.2

Hidden risks in the
institutional investment
value chain

Investors and their fund managers are far removed from the consequences of the investment decisions they take, all but erasing effective accountability. In addition, the increasing
complexity of investment products and trading
systems has resulted in an opaque system that
creates hidden risks, including disaster risk.
The institutional investment value chain includes institutional investors such as pension funds, mutual
funds, sovereign wealth funds, hedge funds, insurance funds and private equity; and intermediaries,
such as investment banks, asset managers and investment consultants (Cambridge Programme for
Sustainable Leadership, 2011a).
Institutional investors manage assets worth more
than US$80 trillion globally (Ibid.) on behalf of hundreds of millions of beneficiaries such as employees, in the case of pension funds; national citizens,
in the case of sovereign wealth funds; premium
holders, in the case of insurance funds; and rich in-

dividuals, in the case of foundation-based or high
net worth wealth managers (Clements-Hunt, 2012).
Figure 12.1 highlights how this value chain delegates
responsibility for investment decision-making
through a diverse ecosystem of intermediaries with
only limited mechanisms for reporting and accountability back to beneficiaries or first investors.
Although intermediaries ultimately have a fiduciary
responsibility vis-à-vis original investors (beneficiaries), their primary role is to identify investment opportunities that benefit from a certain level of risk
and return. These investments are made across a
range of financial instruments, including the trading
of stocks and bonds. In particular, trading activity in
so-called over-the-counter (OTC) markets significantly outweighs turnover on closely regulated and
more transparent public stock markets (ClementsHunt, 2012).
Asset managers rarely consider disaster risk when
making investments. The increasing distance between these managers and beneficiaries means
that the latter are increasingly disconnected from
how their investment portfolios are being managed,
including how much is at risk from disasters. And
because the financial market has become increasingly disjointed from the real economy, it generates
a further disconnection between asset managers
and how the invested money is ultimately used.

Figure 12.1 The institutional investment value chain (simplified)

(Source: UNISDR, adapted from Clements-Hunt, 2012)
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Box 12.1 European and US pension funds buy farmland in South America and Africa

Through TIAA-CREF, the leading US financial services company and the main provider of retirement services for
US academic and research sectors, a number of pension funds, including from Sweden and Canada, have begun to invest heavily into farmland development across the globei. Direct investment into agricultural production on commercial farms in South America and Africa produces high returns. As Chapter 11 in this report highlighted, these investments may not only internalise risks to the business, but also by extension to the investor.
They may also externalise risks, for example, to displaced smallholder farmers and pastoralists or through the
overexploitation of land and water resources.
Another big institutional investor, TLG Capital, announced in October 2012 its investment in an agricultural
fund—EmVest—which manages more than 10,000 hectares of land across sub-Saharan Africa. TLG and EmVest
have invested about US$65 million across the region and are expecting to expandii.
Recently, however, TIAA-CREF joined a number of European institutional investors to launch the Farmland Principles—a commitment to not invest in deals with high environmental or social costs or rights violations (Grain,
2012), suggesting that social demand—expressed in the United States of America and Europe through campaigns against investment strategies—can create disincentives.

(Source: UNISDR)

As the volume of financial capital has ballooned,
so have the hidden risks—as the financial crisis
that began in 2007 manifested. The increasing sophistication, complexity and opaqueness of financial instruments means that securities and bonds
for businesses with high levels of disaster risk are
bought and sold without considering how these
risks may affect asset values (Clements-Hunt,
2012).
Even where risks are recognized and their impact
on a particular asset is considered, willingness to
invest in the asset can prevail because part of the
risk tends to be transferred to the public sector or
to other sectors and countries, and thus becomes
shared risk. In other words, the risk is considered
an externality for the business and therefore to the
investment. For example, global investment in
emissions-heavy industrial activity, such as coal
mining, continues to increase—in 2010, total investment by banks in coal mining was almost double
the amount before the financial crisis (Petherick,
2012).
Much of this investment is hidden within complex
and aggregated corporate loans, funded by large
funds or banks whose individual investors rarely
know what specific activities are being financed
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(Ibid.). Beneficiaries in high-income countries with
well-established pension funds may unknowingly
be benefiting through transferring disaster risk to
countries most at risk or, as the example in Box
12.1 shows, by investing in agricultural practices
that increase drought risk.

12.3

Eyes wide shut:
consistently discounting
disaster risk

Economic growth projections and business forecasts at different levels do not account for disaster risks. The implications of disasters on a country’s fiscal policy, infrastructure and utilities, and
overall enabling business environment are not
understood with potentially serious consequences for business investment decisions.
The global crisis that began in 2007 demonstrated
that investment decisions that are rational from an
individual perspective can generate correlated and
systemic risks to the financial system as a whole
(Castells et al., 2012). Because investment decisions
tend to be based on broadly similar risk models,
analyses and forecasts, markets tend to become increasingly correlated and concatenated and hence

the risk increasingly systemic. By mid-2009, global
wealth valued at US$28.8 trillion, captured in equity
and real estate values, had been lost in the resulting
meltdown (McKinsey Global Institute, 2009).
In the same way, and as the Thailand floods epitomised, individual business investment decisions in
hazard-exposed areas can, over time, generate
systemic global disaster risks. The preceding years
of profit-oriented investment may have resulted in
2011 as the year with the largest disaster-related
economic and insurance losses ever (Orie and Stahel, 2012; Ferris and Petz, 2012; Worldwatch Institute, 2012). Investors seem to underestimate or are
blind to systemic risk, whether associated with

sub-prime mortgages or hazard-exposed industrial estates (White and Fan, 2006).
Information on the economic risks associated with
disasters, climate change or water scarcity is readily available. In 2002, for example, a group of financial institutions predicted that economic losses associated with disasters and climate change would
amount to US$150 billion per year (UNEP FI, 2002).
This figure was surpassed just three years later,
when Hurricane Katrina hit the US coast in 2005. In
2007, a revised scenario was developed that predicted potential losses owing to climate change of
US$1 trillion per year by 2040 (UNEP FI, 2007).

Box 12.2 No more forecasting blind spots—applying future risk lenses

The Economist Intelligence Unit (EIU), one of the world’s leading institutes for economic, political and social
analysis, provides, among other information services, economic forecasts, risk and country briefings to businesses and public sector actors alike. These briefings and underlying data are widely used and globally referenced, and thus have a substantial level of influence on the public understanding of future risks and economic
projections. These country and sector forecasts do not include risks associated with natural hazards, as the
methodology of the EIU explicitly excludes assessments of future hazard and risk.
For example, the 2012 country report of Indonesia, one of the world’s highly hazard-prone countries, does not
address disaster risk at all (EIU, 2012a). The 2012 Kenya country report addresses drought risk more clearly.
However, it is not integrated in the economic forecast model. Instead the report describes that policy-making
will remain vulnerable to exogenous shocks, which include drought and volatile commodity prices, and continues to warn that droughts would pose downside risks to GDP growth forecasts, calculated at 4.8 percent for
2013 (EIU, 2012b).
However, specific analysis that is tailor-made for individual clients may include disaster risk analysis upon request. Further, in the aftermath of a disaster, regular country reports do refer to these events and their impacts
on economic performance. For example, in case of Haiti, which was recently hit by tropical storms, including
Hurricane Sandy, and is still in the reconstruction process, the country report addresses disaster risk in several
places. Thus, the economic impact of past disasters caused, for example, by agricultural loss or physical capital
damage is woven into the economic forecast, but the probability of future disaster risk is not (EIU, 2012c).
Although excluding disaster risk from standard forecasts may seem surprising from a disaster risk manager’s
point of view, from the perspective of an economic forecaster, it makes good sense. For example, the short time
period of forecasts—two years in the case of EIU forecasts—means that including disaster risk probabilities is a
tricky exercise.
New developments in probabilistic risk modelling and assessments, however, and increasingly sophisticated
concepts of resilient economies and supply chains in the business sector could change this trend and help the
emergence of a new generation of economic forecasts. The EIU has recognised the significant impact that disaster events can have on economic and business performance and is therefore considering an integration of
relevant indicators for disaster risk into its models (EIU, 2012d). Although in its infancy, this process could greatly enhance the understanding of other dimensions of economic and business resilience than those currently
dominating and limiting investment decision-making.

(Source: UNISDR)
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Box 12.3 Forecasting risk—lessons from Thailand?

In October 2011, only a few weeks before the country’s economy was engulfed by the Chao Phraya river floods,
the EIU, a major source for country risk profiles generated by businesses and investors across the globe, forecast an expansionary fiscal policy of the Thai Government for 2012 and estimated GDP growth of 3.8 percent in
2011 to 4.8 percent in 2012 (EIU, 2011a).
After the floods shut down more than 14,000 businesses nationwide, this estimate of real GDP growth was revised downwards to 2.5 percent in November and to 1.2 percent in December (EIU, 2011b & 2011c; Atradius,
2011). Political and related policy forecasts had to be revised also owing to expected repercussions from the
floods.
A few months earlier, an investor country briefing by a major bank, based heavily on EIU data, did note that the
export-heavy Thai economy was “very vulnerable to external demand shocks” (Rabobank, 2011), and had been
affected by the Japan disaster in March 2011. Yet its growth projections for Thailand in 2011 remained unchanged.
An empirical study of the relationship between foreign direct investment (FDI) flows and the occurrence of disasters over the last 40 years in Thailand shows that investment has not been influenced by disaster occurrence
in general, and floods in particular (Figure 12.2; Thampanishvong, 2012).

Figure 12.2 FDI and disaster occurrence in Thailand from 1970 to 2011

(Source: Thampanishvong, 2012, based on data from Bank of Thailand and EM-DAT)

However, other studies covering 94 countries over a 20-year period have found a negative and significant relationship between disasters and FDI (Escaleras and Register, 2011).
In Thailand’s 2012 economic forecast briefing, flood risk is mentioned, suggesting that the “perfect storm of
factors that combined to produce the floods in 2011” were not in place for 2012 (EIU, 2012e). Yet, it cautions that
the risk of renewed flooding had not disappeared and notes that investor confidence had not been restored,
exacerbated by intra-government conflict over water management and flood drainage between the city of
Bangkok and surrounding areas.

(Source: UNISDR)
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Public domain global disaster risk information developed for the GAR has been available since 2009iii
and similar information published since 2004 (UNDP,
2004; World Bank, 2005). Commercial risk models
are also produced for the insurance industry.
But this information is not generally included in
business surveys, economic forecasts and country
briefings that guide investors and credit ratings.
Even in high-risk countries, disaster risk is rarely
mentioned, contrary to quality and availability of labour, access to export markets, political and economic stability and incentives, such as tax breaks.
Forecasters consider disaster risk too uncertain and
volatile, particularly over the relatively short periods
that are used for forecasting, to allow the integration of expected impacts into economic growth projections (see Box 12.2).
Global reference reports such as the International
Monetary Fund’s World Economic Outlook and the
Organization for Economic Co-operation and Development’s Economic Outlook do not include disaster
risk into their economic modelling, possibly owing
to the difficulty of estimating disaster risk per se and
lack of consensus on the possible impact of disasters on economies.
Even in a weather-sensitive sector such as agribusiness, forecasts in 2011 and 2012 did not consider disaster risk-related factors in their projections. Thus,
the risk of a global food spike posed by the 2012
drought in North America was not identified (see
Chapter 10).
In these projections, other risk factors and uncertainties, such as fluctuating crude oil prices or exchange rates, are considered but disaster risk is
not. Despite recent weather-related impacts on
global commodity markets, these projections
claim to provide “a baseline for further analysis of
alternative economic or policy assumptions” and
to analyse the conditions for “increasing agricultural productivity in a sustainable manner” (Ibid.).

Similarly, as Box 12.3 shows, even while water levels
were rising in Thailand in October 2011, none of the
major forecasting agencies and analysts warned of
potential impacts on economic activity. This was
certainly not because information on flood risk was
not publicly available,iv but more likely because of a
low level of awareness of disaster risk by economic
forecasters and risk analysts and the difficulties of
incorporating disaster risk-related metrics in their
work.

12.4

Winds of change

Recent efforts of investor groups concerned
with climate change have begun to show results with 10 percent of global investment managers now integrating environmental, social
and governance (ESG) issues into their investment process (IIGCC, 2010).
Increasingly, companies, investors and governments are recognizing that more transparency in
business practices, the spread of investment portfolios and patterns of natural resources consumption may create opportunities for greater efficiency
and effectiveness in business operations (CDP,
2011). Correspondingly, a growing number of resources are available today for companies and investors to assess and disclose physical risks, particularly climate-related risks (Calvert, Ceres, and
Oxfam, 2012).
Regulators are also requiring that businesses disclose hidden risks. For example, the Climate
Change Act in the United Kingdom in 2008 led to a
requirement that companies in the energy, water
and transport sectors publish a report on the risks
posed by the impact of climate change. And the
Canadian Securities Administration (CSA) has issued similar guidance (Calvert, Ceres and Oxfam,
2012). Although currently these requirements only
refer to climate related risks, in the future they
could also address other disaster risks, for exam197

ple, associated with earthquakes, tsunamis, volcanic eruptions and landslides.

ments that generate environmental and social
costs.

A changing approach to investment is also taking
root in some large institutional investors. For example, the Government Employees Pension Fund of
South Africa has recognized that the information
available and used in each stage of the investment
chain is asymmetric. This means that providers of
investment opportunity know more than investors
and control the information of those whose money
they manage (IISD et al., 2012). In addition, regulation is encouraging long-term investors, such as
large pension funds, to invest in securities with low
risk to ensure liquidity and stability of their portfolios. The South African pension fund is seeking to diversify its portfolio by investing in longer-term development projects across the country (Ibid.).

The threat of falling equity prices or negative analyst
ratings for businesses that do not manage or disclose their disaster risks may in time become a powerful incentive that rewards those businesses and
governments, which more effectively manage those
risks.

One of the largest sovereign wealth funds, the Norwegian Pension Fund Global, is another example. It
passively invests in more than 8,000 companies
worldwide and yet has established standards for environmental, social and governance issues to be
taken into account in all of these. However, to quantify the benefits to these initiatives and to estimate
the cost of externalized risks is not a trivial exercise,
particularly when it comes to valuing natural capital. As a result, performance criteria for investment
contracts and loans that take natural capital – and
disaster risk considerations – into account have yet
to be identified (Cambridge Programme for Sustainable Leadership 2011b). Recent initiatives are now
addressing this gap (TEEB, 2010) though there is still
a need to link the real costs of externalities such as
environmental pollution, the destruction of natural
capital or the cost of increased disaster risk.
While these changes still involve a minute proportion of the total value of global financial assets, they
do indicate a change in direction. These changing
values are now guiding both regulators concerned
with reducing systemic risks as well as investors
who want to protect their investments against such
risks and at the same time avoid making invest198
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Notes
i https://www.tiaa-cref.org /public/about/press/about _us/
releases/articles/pressrelease422.html and http://www.top1000funds.com/news/2011/06/08/swedish-fund-goes-farmingfor-diversification/.
ii

http://www.emvest.com/latest_news_media.aspx.

iii http://www.preventionweb.net/english/maps/?pid:34&pif:3.
iv A flood risk model including Thailand has been available since
2009. http://www.preventionweb.net/english/hyogo/gar/2011/en/
what/rdp.html.
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Insurance pricing and availability has a major influence on business investment decisions and behaviour. Currently, a number of disincentives work against the adequate pricing of disaster risk: on
the one hand, expensive premiums may make investment unattractive; on the other hand, overly low
premiums can exacerbate the discounting of future risk, potentially resulting in the creation of new
disaster risk.
In rapidly growing economies, particularly in Asia, insurance penetration is spreading faster than disaster risks are being reduced. The over-supply of capital through insurance-linked securities may
also distort risk pricing. It also generates fiscal risks when premiums are not risk-based and public
sector institutions with limited experience of the insurance market are involved.

13.1

Creating an enabling
environment for effective
insurance

Insurance can potentially play an important role
in disaster risk reduction, but only where the enabling environment allows for appropriate pricing and coverage. Governments and insurance
companies are yet to take full advantage of this
potential.
Insurance pricing and availability has a major influence on business investment decisions and behaviour. Unless assets such as factories and other facilities can be insured, businesses cannot obtain loans
and other forms of finance. Expensive premiums
may make the investment unattractive, making the
business look elsewhere. Conversely, however,
when premiums are too low, businesses may be encouraged to overly discount the risks and invest in
hazard-exposed areas, accumulating disaster risks
for themselves and creating wider risks and costs.
Insurance is one of the main financial tools for households and companies to strengthen their disaster
resilience. This is achieved by spreading the risk of
exceptional disaster loss among a large number of
policyholders and over a long time. Insurers compensate disaster damages in return for the premiums
each insurance buyer paid ex-ante, in accordance with
the agreed contract. Although few financial institutions
undertake an overall assessment of disaster risk,
most require insurance coverage as a condition for
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providing loans to businesses. This chapter will discuss how insurance can be a useful financial tool
for businesses and individuals to strengthen their
resilience, competitiveness and sustainability.
Although the details of insurance coverage vary
widely, insurance rarely guarantees business continuity or protects businesses from the wider impacts of disaster. Insurance can provide protection
from asset loss and even supply chain interruption,
but does not compensate for wider effects like low
employee morale, increased absenteeism, stress or
unrest, low productivity, declining customer demand and goodwill, and other impacts (Kataria and
Zerjav, 2012). In other words, insurance is not a substitute for sound risk-based investment decisions.
Additionally, the insurance required when applying
for a loan does not necessarily cover all hazards,
resulting in limited payouts to affected households
or businesses and even countries, in the case of
national catastrophe insurance. For example, in
Australia, an ‘insurance gap’ exists whereby different definitions of flood by insurers limited the insurance payout after the 2010–2011 floods, and
brought confusion and frustration among insurance buyers (World Bank, 2011).
Similarly, when governments insure their sovereign
risk, instruments such as catastrophe bonds may
be effective in avoiding short-term welfare losses
and reinforcing macroeconomic stability, but generate no net income. If, following a disaster, income

declines in the long term, the primary gains from
the smoothing obtained from reinsurance, contingency loans and catastrophe bonds are obtained
by delaying losses (Hsiang and Jina, 2012). Insurance alone and in itself, in other words, does not enable disaster-affected countries to catch up and
cannot substitute for investments in risk reduction
(Hamdan, 2012).
In principle, insurance should also act as a powerful
incentive for disaster risk reduction. An insurance
premium should represent the economic value of
risk, which in a perfect market would equal the expected loss plus transaction costs (Galegatti et al.,
2008). However, perfect markets do not exist and
whether owing to an inadequate or inaccurate assessment of risks or to government intervention in
the market, insurance premiums do not necessarily
reflect a realistic pricing of risk (Nguyen, 2012).
Classic problems surrounding insurance include
moral hazard and adverse selectioni , both related
with information asymmetry in the market (Galegatti et al., 2008). If insurance pricing reflects real risk,

insurance can facilitate risk reduction investments,
for example, as in the case of the California Earthquake insurance (see Box 13.1 below). When lower
premiums are set, for example, for earthquake-resistant properties, this provides an incentive to invest in retrofitting and earthquake-resistant design,
thus avoiding moral hazard and adverse selection.
Although risks in developed markets, such as Europe, Japan and the United States of America, are
modelled with precision by the commercial risk
modelling industry, this is often not the case in
new and emerging insurance markets. At the same
time, although sophisticated risk models enable
the insurance and reinsurance industry to calculate premiums, data from these actuarial models
are rarely available to those who purchase insurance policies, generating information asymmetry.
The accuracy of loss estimates and the translation
of those into premiums cannot be easily verified by
the insurance buyers. Developments of public disaster databases and risk models have the potential to start to bridge this information asymmetry
(see Chapter 15 for examples).

Box 13.1 National and regional insurance mechanisms in the United States of America

The US National Flood Insurance Programme (NFIP) provides subsidised flood protection insurance to properties located in designated special flood hazard areas. In addition, the government was not allowed to purchase
reinsurance. As a result, it had accumulated debts of US$17.8 billion by 2007. Legislation requires the NFIP to offer subsidised premiums even to homes that suffer repetitive losses, thus decreasing or negating risk reduction
investment for those properties and resulting in an estimated 25–30 percent of claims paid for repetitive losses.
In addition, policy-holders often stop paying their insurance and instead rely on the government’s relief support as soon as mortgage lenders, who are supposed to control this, have transferred their account to capital
markets and thus lose oversight. In such cases, debt-based private ownership—in this case, housing at risk of
flood damage—once again increases public liabilities. The government recognised this problem and in June
2012, passed legislation that will phase out NFIP subsidies on properties with repetitive losses, introduce minimum deductibles as well as allow for a rezoning of areas to correspond more closely to new risk assessments,
all which are expected to avoid moral hazard and have positive impacts on risk reduction investment.
In contrast, the California Earthquake Authority has proven a successful public-private partnership (PPP),
where risk-based pricing and cost-effective structures have ensured a solvent programme that offers affordable premiums. Actuarially sound methods were used while benefitting from government reinsurance and support. Recently, the adoption of a building code for retrofitting existing structures is trying to link with lower insurance premium offers to lower the cost of insurance in general.
In doing so, a double incentive for insurance purchase and risk mitigation strategies would be created that
would ultimately benefit the insurance market, the insured and government budgets.
(Source: Orie in Orie and Stahel, 2012)
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Governments are critical determinants of the role
that insurance markets can play in managing disaster risk. Their interpretation of the social contract of
the society they govern shapes the landscape of risk
financing and risk management. To develop the insurance market, many governments play the role of
regulator, framing how the market works, acts as reinsurer and, in some cases, directly sells insurance
to citizens and companies. The latter has the potential to distort premiums, for example, when insurance is subsidised to increase penetration rates. Underpriced premiums that do not reflect risk levels do
not provide incentives to invest in disaster risk reduction. When, in addition, governments act as insurers of last resort, this may encourage moral hazard and perverse incentives in favour of investment
in hazard-exposed areas (Nguyen, 2012). In addition,
it exposes governments and ultimately taxpayers to
losses, as in the case of the US National Flood Insurance Programme (NFIP), outlined in Box 13.1.
But there are also other successful insurance products where the premium does not directly reflect
expected loss. For example, in the case of parametric insurance, the payout from insurance companies is related to the scale of a predetermined
event, such as the severity of a storm and not to the

scale of the loss. Insurers can instantly calculate total payout amount after the trigger event and do
not have to evaluate individual loss claims. Parametric insurance gives the insured incentives to invest in risk reduction, given that if losses are reduced they still receive the same payout. It also lets
the insured decide how much risk they want to
transfer.
If comprehensive risk, exposure and vulnerability
models do not exist, as is often the case in many
low and middle-income countries, parametric insurance may be easier to implement than conventional insurance. However, it still requires investment in the infrastructure to monitor hazard levels
in a way that can produce credible and transparent
estimates of the severity of each event. This investment is a prerequisite for the expansion of insurance penetration in low-income economies.
Regional approaches to disaster insurance can offer
a solution by pooling not only risks but also resources across a greater area and number of actors. For
example, in south-eastern Europe, the South Eastern Europe and Caucasus Catastrophe Risk Insurance Facility (SEEC CRIF) provides homeowners,
farmers, enterprises and governments with access

Box 13.2 Catastrophe insurance in China

China’s insurance penetration is still comparatively low, particularly outside the agricultural sector. This is despite almost two decades of rapid economic growth, usually associated with significant growth in the insurance
market (Ranger and Williamson, 2011). Earthquake insurance penetration is only 3 percent across China (Wang
et al., 2009) and with typhoons and floods rises to only 5 percent (Swiss Re., 2008). Consequently, insured losses
are usually low even following major disasters. After the Huaije and Yangtze River flooding in 2007, insurance
claims only amounted to 6 percent of total estimated loss. And during the Wenchuan Earthquake in 2008, payouts made by the insurance industry only equalled about 1 percent of total losses (Lloyds, 2012).
Insurance regulation can trigger growth in insurance markets, but there are also other types of public policies
and regulatory mechanisms that can result in increasing demand and facilitate the effective capital markets
required for insurance to operate (Ranger and Surminski, 2011). In China, although public policy is seen as a
means to promote insurance in the agricultural sector, no similar approach exists to support development of
insurance for the property sector. However, this may change in the coming years owing to continued and growing urbanisation—today, more than 44 percent of the country’s population lies in urban areas (Kamal-Chaoui et
al., 2009). In 2010, industrial and service sectors accounted for 89 percent of total GDPiii , which means that public policies on insurance and reinsurance as part of overall risk governance arrangements can be expected to
change.

(Source: Surminski in Orie and Stahel, 2012)
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Box 13.3 The Christchurch insurance crisis and lessons for the future

The two major earthquakes that hit New Zealand in September 2010 and in February 2011 generated insurance
losses of an estimated US$17 billion. These losses were a combination of payouts through the country’s public
residential insurance, the Earthquake Commission (EQC), losses to the commercial sector and losses to residential properties in excess of the EQC, covered by private insurers. The EQC alone faced more than 310,000
claims, with each of the two events drawing the highest number of claims by far in the EQC’s 65-year history.
The second largest insurer in the country—AMI, with 85,000 policyholders in Christchurch alone—had to be
bailed out by the government with an estimated US$800 million. Insurance claims could not be paid in a timely
manner, creating a bottleneck for residents’ relocation to safer areas. Therefore, a programme was initiated by
the government, in partnership with the insurance sector, in which 80 percent of residents in high-risk areas
were allowed to not only sell their land but also to hand over the insurance claim.
Following the two earthquakes, zoning policies and building regulations were revised, including a decision to
abandon selected suburbs and depopulate the severely affected and densely built-up central business district
of Christchurch. Moreover, the insurance industry announced several important changes, including incapacity
to pay out (AMI) and the termination of insurance policies (Ansvar Insurance). As a result, the EQC premiums
trebled from early 2012 onwards to reduce the insurance policy’s cash shortfall and begin to rebuild its reserves. A major concern, however, is that new earthquakes may hit New Zealand in the coming years, repeating
the country’s experience between 1929 and 1942, when a series of seven major earthquakes struck.
(Source: Muir-Wood, 2012; IRP, 2012; Canterbury Earthquake Recovery Authority (http://cera.govt.nz/))

to affordable catastrophe and weather risk insurance (World Bank and UNISDR, 2010). This regional
risk pooling mechanisms is the result of a successful cooperation between a private reinsurer, national governments and international organisations, which continue to support countries to
enact appropriate regulatory and policy reforms to
enable increasing insurance coverageii.
Historically, one of the main drivers of growth in
the non-life insurance market has been increasing
income per capita (Feyen et al., 2011; Enz, 2000;
Zheng et al., 2008). But it is not the only determinant of how insurance penetration develops within
a country. Public policy and regulated insurance
markets have proven to be another strong driver
towards increasing insurance coverage in countries with limited penetration (Hussels et al., 2005)
and may become the main factor of new regulatory responses to climate change (Ranger and Surminski, 2011).
History shows that insurance contributes to disaster
risk reduction only in countries with a mature risk
management culture (Muir-Wood in Orie and Stahel,
2012). The Netherlands provides a good example.

Investments made in hazard mitigation since the
early 17th century now mean that flood mortality
is 500 times lower than during the Middle Ages
(Van Baars and Van Kempen, 2009).
Until recently, Dutch citizens could not legally purchase flood insurance, which forced the government to ensure flood risk protection levels (Orie
and Stahel, 2012). Although this legal barrier has
been removed, flood insurance is still not widely
available. Discussions to develop a public-private
partnership (PPP) for insurance coverage were
halted in 2010 as a result of the economic crisis and
tightening fiscal space (Ibid.).
In rapidly growing economies, particularly in Asia,
insurance penetration is spreading faster than disaster risks are being reduced (Muir-Wood in Orie
and Stahel, 2012). This practice increases exposure
of the insurance industry to high and growing losses, even if existing risks are accurately modelled,
which may not always be the case. In these countries, low insurance pricing, aimed at increasing
market penetration or attracting investment, may
not encourage risk-averse investment.
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On the contrary it may stimulate increased business
investment and hence accelerate the accumulation
of disaster risk. It also generates fiscal risks when
premiums are not risk-based and public sector institutions with limited experience of the insurance
market are involved (Orie and Stahel, 2012.). In China, as Box 13.2 shows, insurance penetration in the
property sector is still very low.
Recent catastrophes such as the Christchurch, New
Zealand, earthquakes and Thailand flooding also
have forced the insurance market to reconsider how
to price intensive risks and to review their engagement in the market based on principles of insurabilityiv. Major disasters can lead to insurance pricing
being revised and availability constrained. In Christchurch, a number of devastating earthquakes in
2010 and 2011 led to a thorough review of the coun-

try’s insurance policies and land-zoning regulations
(Box 13.3; Muir-Wood, 2012).
In another example, insured losses from the Thailand floods were estimated between US$15.2 billion
(Aon Benfield, 2012a) and US$18 billion (Orie and
Stahel, 2012). Subsequently, insurers and reinsurers
have revised their risk ratings, and significant increases in the price of insurance and reduction of coverage
are expected (Aon Benfield 2012a; Box 13.4). This
could result in a potentially negative effect on foreign
direct investment for Thailand but may discourage
business investment in flood prone areas.
PPPs have the potential to greatly improve coverage
and functioning of insurance markets. For example,
in Norway, mortgage lenders are legally obliged to
require that property owners purchase fire insur-

Box 13.4 The role of insurance in private investment promotion and business continuity

About 65–70 percent of insurance losses suffered in Thailand were borne by Japanese insurance companies
through local subsidiaries, joint ventures or direct presence in the country (Courbage et al., 2012). Many of these
had already paid out large amounts owing to the Great East Japan Earthquake and tsunami (Aon Benfield,
2012b). In spite of significant reinsurance, the three largest property insurance companies announced that
their net loss owing to the flood was expected to be as high as US$5.1 billion as of mid-February 2012.
As a consequence, private insurers and reinsurers began to restrain flood coverage and charge higher premiums owing to the high risk of the country. This created challenges for Japanese companies with facilities in
Thailand. As a result, the Japan External Trade Organization (JETRO) and Japanese business association requested the Thai Government to establish a public reinsurance fund to restore business confidence by providing flood insurance and reinsurancev. The Thai Government set up the National Catastrophe Insurance Fund in
March 2012. However, if insurance pricing does not reflect risk levels, this may encourage rather than discourage increased disaster risk in the country. With the new Fund, these risks are now in effect owned by the Government of Thailand.

(Source: JETRO vi)

Box 13.5 Mexico’s MultiCat catastrophe bond

MultiCat Mexico 2009—catastrophic bonds to transfer earthquake and hurricane risks in Mexico to capital markets—was a product of a formal PPP. Swiss Re, one of the world’s largest reinsurance companies, acted as colead manager and joint book-runner, drawing on its experience in providing insurance in emerging markets.
The Mexican Government constructed the Fund for Natural Disasters (FONDEN) and an accompanying loss estimation model (R-FONDEN) to financially and technically underpin the MultiCat transaction. The partnership
can be also indirect. According to Swiss Re, the public sector and the insurance industry are ‘implicit partners’
(Swiss Re, 2011b).
(Source: UNISDR)
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ance, which is again legally mandated to accompany natural peril coverage (Orie and Stahel, 2012).
Private insurance companies that wish to sell these
policies are legally required to join an insurance
pool called the Norwegian Natural Perils Pool
(NNPP). The premium rate is the same for all insurance buyers, as stipulated by the Pool Board that
represents all participating companies. The government manages the NNPP, provides reinsurance, and
regulates the payout (Orie and Stahel, 2012). To
avoid moral hazard potentially associated with a
universal premium rate, insurance companies are
allowed to reduce or waive indemnity if the insured
cannot show that appropriate measures were taken
to reduce the risk of loss (Ibid.).
PPPs, as in the Norwegian case, can ensure high solvency, high penetration rates, and high amounts of
accumulated capital reserves. They can also encourage risk-sensitive investment behaviour for
businesses. However, care should be taken to maintain appropriate levels of competition among insurance companies, with the public sector focusing on
facilitating and regulating the development of insurance markets based on sound risk assessments and

providing an enabling environment for investments
in risk reduction. Moreover, it is in the interest of national governments to use strong partnerships with
the insurance sector to bolster its own financial liquidity and ensure fiscal stability during major disasters (see Box 13.5 and Chapter 5 of this report).

13.2

Risk for sale:
insurance-linked securities

Financial markets are now increasing the supply of capital to the insurance industry through
insurance-linked securities and similar financial
products. This increases competition and the
choice of insurance products available to manage
disaster risks. However, these advantages may be
undermined if asset managers and catastrophe
bond issuers favour short-term gains in bond
prices over the more sustainable long-term returns derived from potentially more realistic
risk analysis.
The capital market around insurance and reinsurance has grown rapidly over recent years (Figure

Figure 13.1 Growth in the catastrophe bonds and insurance-linked securities market, 1996-2012

(Source: UNISDR, based on Artemis Catastrophe Bond & Insurance-Linked Securities Deal Directoryix )
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13.1) —now one of the few markets with a net inflow
of fundsvii. In the first quarter of 2012, for example,
the issuance of catastrophe bondsviii reached a record level, driven by an ‘excess supply of capital’ for
which investment opportunities have to be found
(Aon Benfield, 2012d). The growing interest in these
and other insurance-linked securities is expected to
increase further (WCMA, 2012).

The use of capital markets is not limited to insurers
seeking alternatives for reinsurance. To smooth
catastrophic risk, some countries issue catastrophe bonds instead of purchasing insurance, as
shown in the Mexico example. In addition, companies such as Tokyo Disney, Universal Studio and
Electricité de France have sponsored catastrophelinked securities (OECD, 2011).

This market growth is neither driven by disaster risk
reduction objectives nor directly requires that insured or reinsured parties reduce or manage their
risks. The demand-side incentive comes from pension funds and institutional asset managers who
seek to diversify their investment portfolios with alternative products that have uncorrelated risks and
yieldsx. The incentive for the insurance industry includes the spreading of disaster risk over a wider
capital base through a diversity of securities and
other financial products. This extra capacity is especially attractive considering increased need to cover
intensive risk. The multi-year fixed price capacity
also makes investment planning of insurance companies more sound and easy compared with the
usual annual term coverage of reinsurance (WEF,
2008).

Despite significant insurance losses in recent years,
the insurance-linked securities market remains
strong as most contracts to date cover wind events in
the United States of America rather than Asian earthquakes, floods and tsunamis (Aon Benfield, 2012a;
WCMA, 2012). However, this may change with an increasing flow of capital into securities covering other
regions and new hazards, and for which reliable catastrophe models are only now being developed.
Catastrophe bonds have been diversified in line with
increasing investment trends (WEF, 2008). Their indices and premiums are based on detailed industry
catastrophe models and risk assessments, which
are regularly revised and updated, sometimes, as
Box 13.6 shows, in real time. However, this risk information is very difficult for potential investors to

Box 13.6 Pricing risk in real time – lessons from Hurricanes Irene and Gustav

Insurance-linked securities are traded not just before or after disasters happen, but also during events. In such
cases, the pricing of risk, via the pricing of securities, takes on a dynamic that is directly based on the evolution
of the hazard event. For example, when Hurricane Irene was categorised as a Category 3 storm in August 2011,
the prices of several catastrophe bonds fell by 30–50 percent. Once Irene was downgraded to a Category 1
storm and then subsided, prices quickly rebounded.
Thus, while risk modelling underpins the pricing of insurance-linked securities, trading is reactive to real events
and on a real-time basis. So-called Live CAT Bonds have now been developed where trading takes place while
the event, usually a hurricane, develops. Such Live CAT Bonds are commonly industry loss warranties, i.e. insurance products where payout is triggered by a predefined loss limit across an entire industry rather than an individual company’s loss.
During Hurricane Gustav in 2008, US$9 million Live CAT Bonds were made available based on a new real-time
hurricane index, through contracts between reinsurers and investment banks, hedge funds, etc.
The real-time aspect of the hurricane index and because it is fungible enabled the issuer to settle trades within
three business days of hurricane landfall. Although this meant a cash-flow benefit to clients on both sides of
the process, the simplicity of the index trigger may imply that risk levels may have been underestimated or not
correctly priced, encouraging risk-increasing investment behaviour.

(Source: UNISDR, based on Aon Benfield, 2012d and xii)
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comprehend and is rarely disclosed to them xi owing
to over the counter transactions of products (see
Chapter 12). There are, however, signs of change,
with information being provided to investors at a
higher level of disaggregation (Aon Benfield, 2012d).
In February 2011, leading catastrophe modeller Risk
Management Solutions (RMS) released a new version of its US hurricane risk model that significantly
revised upwards the probability of hurricane risk. As
a result, several US hurricane catastrophe bonds
priced using the RMS model were downgraded as
concerns of their profitability in light of the new
model’s results grew. Bond issuers began pricing
new bonds on the risk models of competitor AIR
Worldwide (AIR), which estimated lower probabilities (Aon Benfield, 2012d).

earthquakes but to uncertainties in the catastrophe
models (Ibid.).
Leading risk modellers, including AIR, are now committing to provide longer-term risk analysis in addition to medium-term perspectives on potential
losses by improving the use of historical data and
future projections in their risk models. Several industry leaders have highlighted the need to make
explicit the uncertainties associated with commercial risk models available in the market (Aon Benfield, 2012d) to facilitate a more accurate pricing of
risk.

This highlights the tendency of asset managers and
bond issuers to favour short-term gains in catastrophe bond prices over the more sustainable longterm returns derived from potentially more realistic
risk analysis. RMS has since been forced to market
its revised model in a more comprehensive ‘Resilient Risk Management’ strategy that raises awareness about exposure not only to hurricanes and

The development of capital markets for insurancelinked securities is desirable considering that increased competition within and between the market and reinsurance companies would bring better
product quality and affordability for insurance coverage. However, to increase investors and expand
market size in a way that does not increase disaster
risk, asymmetric information problems must be
overcome by collecting and disseminating risk and
loss information. Institutional infrastructure, such
as accounting or solvency rules, also needs to be
developed.

Note

v

http://www.jetro.go.jp/world/asia/th/biznews/4f7d27132e248

vi http://www.jetro.go.jp/world/asia/th/biznews/4f7d27132e248
i Moral hazard is a case where insurance buyers become less risk
adverse owing to the coverage purchased. Adverse selection arises
when risk–seekers are more likely to buy insurance than risk-averse
individuals, potentially hiding real levels of risk.
ii The regional approach was initiated with support from the
Global Environment Facility, the Swiss government, UNISDR and the
World Bank.

vii Luca Albertinie, CEO, Leadenhall Capital Partners LLP in Aon
Benfield 2012a: p.42; and http://www.artemis.bm/deal_directory
viii Catastrophe bonds are high yield bonds that contain a provision
which may cause the principal or interest payments to be delayed or
lost to investors in the event of a specified loss such as a hurricane
or earthquake (OECD, 2011).
ix http://www.artemis.bm/deal_directory

iii http://www.economywatch.com/world_economy/china/structure-of-economy.html

x Niklaus Hilti, Head of Insurance Linked Securities, Credit Suisse
Asset Management in Aon Benfield 2012a:p45.

iv When assessing risks, any insurer or reinsurer must take into
account the fundamental principles and limitations of insurability.
Insurability is not a strict formula, but rather a set of basic criteria
that must be fulfilled in order for a risk to be insurable. Disregarding
these constraints ultimately jeopardises the (re)insurer’s solvency
and its ability to honour its policy obligations. However, the strict
criteria required for insurability can mean that certain exposures
may remain uninsurable. Some basic principles considered include
randomness of the event, quantifiable events and losses, mutuality
of risk, and economic viability. For more information see:
http://media.swissre.com/documents/The_Essential_Guide_to_
Reinsurance_EN.pdf

xi http://www.riskandinsurance.com/story.jsp?storyId=124326385
xii http://www.riskandinsurance.com/story.jsp?storyId=124326385
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Risk Governance:
In Search of the Missing
Paradigm
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Even in today’s globalised economy, national governments and local administrations remain one of
the most important mediators and regulators of private investment and thus disaster risk management. Governments report significant progress in achieving effective disaster response and preparedness and are investing more in risk reduction. Yet, the required shift towards prospective risk
management remains a challenge for most.
The future of disaster risk reductionxii will depend on governments and political leaders becoming
more successful at combining the promotion of local and national economic growth with effective
disaster risk management on the ground. Thus, they will have to expand their approach to risk governance to include the creation of incentives for risk sensitive investment.

14.1

Evolving risk governance:
evidence from the 2011–
2013 HFA Monitor

Results from national self-assessments of progress
against the Hyogo Framework for Action (HFA)
confirm countries’ previously reported challenges,
particularly in addressing the underlying drivers
of risk.
Risk governance, understood as a systemic approach to decision-making related to physical and
technological hazards, has become an important
concept for businesses and governments to effectively manage disaster risks (Fra Paleo, 2009; Renn,
2008; IRGC, 2005; IRGP-IHDP, 2010). Since the previous Global Assessment Report (UNISDR, 2011),
which focused on public risk governance and associated government strategies, it has become apparent that risk governance structures and policies
need to be expanded to include real consideration
of the business sector, as well as civil society.
This is particularly pertinent, owing to evidence of
rising economic loss risk from business investments
in hazard-exposed regions. As highlighted in previous chapters, economic analyses and forecasts
used by investors rarely mention disaster risk. Moreover, policy-makers in national government institutions and international organisations, although beginning to recognise changes in the nature of risks
and risk management requirements, are still limited
in their capacity to comprehensively assess and ad210
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dress identified risks and future uncertainty (World
Bank, 2012a; Kent, 2013).
In overall terms, HFA Progress Reports 2011–2013
(see Box 14.1) highlight broadly similar successes
and challenges as reported in the 2007–2009 and
2009–2011 cycles.i
Risk governance arrangements established by
countries and cities to manage their disaster risks
have evolved significantly since 2005v.
From the 1980s onward, a growing number of
countries reformed their legislation, policy and institutional frameworks for disaster risk management. Civil defence and protection organisations,
focused on response, gradually gave way to a second generation of national systems for disaster risk
management with common characteristics (UNDP,
2012a and 2012b; World Bank, 2012a; ADPC, 2003).
Multi-sector committees now provide coordination
and articulation across different ministries and departments; responsibilities are decentralised to local governments and dedicated budget lines for
risk reduction activities are established.
As of December 2012, 85 countries had established
multi-sectoral national platforms for disaster risk
management; 191 countries had a dedicated focal
point for disaster risk reduction in a central government department; and 121 countries enacted legislation to establish policy and legal frameworks for
disaster risk reductionvi. But with notable excep-

Box 14.1 Regional, national and local self-assessments of progress against the Hyogo Framework for Action

Since 2007, national governments have been assessing their progress against the five priorities of the Hyogo
Framework for Action (HFA) in a systematic manner, through the HFA Review process and HFA Monitor. In 2009,
a regional self-assessment process was established for interested inter-governmental organisations and in
2011, local governments began to use a similar process and tool to review progress at the provincial, district
and municipal levels.
The HFA Review process is entirely voluntary. The self-assessment process is led and owned by intergovernmental organizations, and governments and local government institutions at regional, national and
local levels, respectively. It is designed to promote a multi-stakeholder appraisal progress in implementing the
HFA. It is intended to stimulate an inter-disciplinary planning process that ensures that disaster risk is
appropriately considered in public and private investment portfolios, not least to reduce mortality, minimise
fiscal exposure and losses, and contribute to sustainable development.
The corresponding HFA Monitor is a multi-tier online tool, facilitated by UNISDR and led by country
governments.ii The tool provides a mechanism to capture responses against progress indicators of the HFA,
ensuring some degree of comparability of data over time series and between countries. Achievements in each
core indicator are rated by governments themselves on a scale of 1 to 5, with 1 representing ‘minor’ achievement
and 5 indicating ‘comprehensive’ achievement. Figure 14.1 gives an overview of progress reported against each
priority area from 2007–2013.
Figure 14.1 Progress against the five HFA priority areas, 2007–2013 (comprising three reporting cycles)

(Source: UNISDR, based on HFA Monitor data)

More than 100 countries and territories used the HFA Monitor in 2007–2009 and 109 submitted final reports in
the 2009–2011 review. It should be underlined that strict comparisons across time periods are difficult, as not
all countries participate in every reporting cycle. Only 45 percent of countries participating in the 2011–2013
reporting cycle have participated in all three progress reviews to date. At the time of writing, 94 national
authorities have submitted reports covering June 2011 to January 2013, with a further 37 undergoing further
assessments due to be published in mid-2013iii . Encouragingly, since the last reporting cycle the geographical
balance of engaged countries has improved.
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Figure 14.2 Breakdown of percentage of countries reporting by regioniv

(Source: UNISDR, based on HFA Monitor data)

Unless cited otherwise, all country-specific information in this chapter is based on the quantitative and
qualitative analysis of the final or interim national HFA progress reports that countries have voluntarily
submitted in the 2011–2013 cycle (as of March 2013). A more in-depth analysis is available in Annex 3 of the
online version of this report and all national reports are available on Preventionweb.

(Source: UNISDR)

tions, these institutional and legislative systems
have remained focused on disaster preparedness
and response, including through improved planning, training and capacity building. This has contributed to declining mortality risk in many countries, at least in weather-related disasters (UNISDR,
2007; UNISDR, 2009; UNISDR, 2011).
Several countries have progressed in passing legislation and policy that attempts to integrate disaster
risk considerations into sector strategies and wider
planning. For example, a policy framework for reducing disaster risk has been incorporated in the
National Development Plan 2011–2013 of the State
of Palestine and integrated in the sectoral plans and
strategies of the agriculture, health and security
sectors. Some countries also highlight the success
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of integrating disaster risk reduction into broader
frameworks; examples include Burkina Faso in its
Strategy for Accelerated Growth and Development; Ethiopia and its Growth and Transformation
Plan; Rwanda in its Vision 2020; and Bangladesh in
its Perspective Plan 2012–2021, which ties together
all investment plans for the Government of Bangladesh.
Countries have been less successful, however, in
making substantial inroads to achieving risk-sensitive investment. Papua New Guinea cites the existing Disaster Management Act and Disaster Management Plans as providing legislative and regulatory
provisions for disaster management in the country,
but recognises that these need updating to reflect
a shift in government policy from emergency re-

sponse to integrating disaster risk. Lesotho notes
that the sectoral legal framework needs further
strengthening and greater emphasis required to
promote implementation of decentralized disaster
risk reduction (DRR) activities.
Captured under HFA priority area 4, countries continue to make less progress across all three HFA reporting cycles since 2007 and the figures are sobering: of the countries that reported, only half
confirm having in place simple regulatory mechanisms for providing safe land and housing for lowincome communities, for risk-sensitive land zoning
and private real estate development, or for land titling (Figure 14.3). From that perspective national
policies, institutional frameworks and legislation
on disaster risk management have been largely peripheral in addressing the underlying risk drivers,
through which disaster risks accumulate.
In many countries, legislation that mandates risksensitive investment and development is in place
and budget allocations for disaster risk manage-

Figure 14.3 Number of countries reporting on regulatory
mechanisms for risk-sensitive land use

(Source: UNISDR, based on HFA Monitor data 2011–2013)

ment have increased. However, the HFA Progress Reports of 2011–2013 highlight the continued challenge of implementing these policies,
strategies and laws. As highlighted by previous

Box 14.2 Implementation gaps

China reports that, although it has a relatively coherent disaster prevention and reduction law and regulation
system, it struggles with implementing risk reduction efficiently and even of integrating its response
mechanisms.
India, owing to its federal state system, struggles with lack of synergy and complementarity of national and
state policies and institutional structures. Relatively new state and district disaster management agencies may
have limited capacity and lack authority vis-à-vis better-established national institutions.
Germany faces similar challenges with strong federal states (or Länder) whose disaster management strategies
are rarely coordinated with each other or with the national system.
Niue reports that, although limited capacities in each sector can result in implementation problems, the key
issue is lack of ownership for cross-sector coordination and local implementation.
Uruguay strengthened the risk management capabilities of municipalities, while recognising that decentralized
management requires commitment and installed capacities at local and departmental levels.
Myanmar established an action plan on disaster risk reduction for 2009–2015, but will have difficulties enforcing
it without policy guidance or directives for townships and villages, where gaps already exist.
Pakistan cites a dependency syndrome of local institutions and communities on provincial and federal
governments in managing local disasters.
Enforcement on the ground and accountability at all levels tend to be weak, confirming once again findings
from the 2011 Global Assessment Report.
(Source: UNISDR)
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HFA reporting cycles (UNISDR, 2009; UNISDR, 2011),
problems of articulation and coordination exist between disaster risk management agencies, sector
ministries and departments and local governments,
compounded by lack of political muscle and technical capacities. As Box 14.2 highlights, there has
been a major gap between development of policy
and institutional frameworks and implementation
on the ground (GNDR, 2011).

14.2

Attracting investment,
constructing risk

As governments need to attract domestic and
foreign direct investment (FDI), the effective
management of disaster risk can be compromised. This may be mainly a result of the current
disconnect between investment promotion and
risk management functions within their administrations.
Governments report difficulty in regulating investment and development in a way that reduces disaster risk; this should be examined more broadly.
Figure 14.4 Major sources of FDI into Thailand

(Source: Bank of Thailand, in: Thampanishvong, 2012)

214

Part III - Chapter 14

Economic globalisation has been accompanied by
radical changes in the role of the state in many
countries. To maintain competitiveness and reduce
financial risk, in some countries, welfare services
and national industries have been privatised and
state regulation has been reduced (Hobsbawm,
2011; Loko et al., 2003; Rondinelli and Cheema,
2003). Although this trend was briefly reverted at the
outset of the global crisis in 2007 and 2008, pressure
to deregulate and privatise services and infrastructure management in particular has now been renewed (Gerulis-Darcy, 2012; Heise and Lierse, 2011;
Lapvitsas et al., 2010).
Across many low and middle-income countries,
structural adjustment programmes, and more recently, poverty reduction strategy papers (PRSPs)
were used as vehicles to remove barriers to investment and growth; to reduce government spending;
and to ensure debt servicing (Dollar and Svensson,
2000; Easterly, 2003; Craig and Porter, 2003). Consequently, state-owned enterprises were privatised
and private investment and participation was encouraged in sectors such as health, education, pensions, banking, ports, airports and telecommunica-

tions, which were previously subject to state
monopolies (Kyrili and Martin, 2010; Babb, 2005;
Bouton and Sumlinski, 2000; Epstein et al., 2003).
This shift in fiscal and economic policy has also characterised many high-income countries, in Europe
and elsewhere (Gerulis-Darcy, 2012; Lapvitsas et al.,
2010; Elkins et al., 2006; Maarse, 2010; OECD, 2008).
In parallel, governments began to play an active and
explicit role as promoter and facilitator of private investment. Financial, property, labour and other
markets were deregulated and liberalised; tariffs on
trade were reduced or eliminated; and incentives

were provided for foreign investment. At the same
time, in some countries, national mechanisms and
institutions for development planning were either
weakened or wound down (UNCTAD, 2012; Cernea,
2005; Likosky, 2009).
As a result, the global economy is increasingly characterised by geographical competition between
countries and cities to attract investment on the basis of their real or perceived comparative advantages.
As described earlier in this report, SIDS compete to
attract tourism investment; other countries with sig-

Box 14.3 Attracting new risk in Thailand

Thailand’s powerful Board of Investment (BOI) encouraged investment in three promotional zonesvii —through
tax privileges; sectoral incentives through BOI-identified priority projects; and privileges provided by the
Industrial Authority of Thailand (IEAT). Although privileges offered in Zone 1, the areas surrounding Bangkok,
were lower than those offered in regions further inland, they were still substantial, including corporate tax
exemption for 3 years and a 50 percent reduction on import duty for machinery (BOI, Government of Thailand,
in: Thampishvong, 2012).
Although this policy was successful in attracting FDI, it led to massive increases in flood exposure. As Figure
14.5 shows, much of the investment took place in former rice paddies located in floodplains of the provinces
Ayutthaya and Pathumthani (Thampishvong, 2012), which paved the way for the 2011 Chao Phraya flood
disaster (Marome, 2012).
Figure 14.5 Thailand map of investment zones and flood risk

(Source: BOI, Government of Thailand (http://thailandboi.com/investment-zones.html) and Emerald Insight.viii)
(Source: UNISDR)
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nificant reserves of natural capital offer broad concessions for investment in primary production, including mining, oil and gas, timber and more
recently agricultural production. Yet others provide
incentives for export-oriented special economic
zones (SEZs) or similar mechanisms to allow the assembly and export of products with imported components (World Bank, 1998). SEZs, which aim to
promote FDI, have expanded rapidly over 20 years—
from 176 zones in 47 countries in 1986 to 3,500 zones
in 130 countries in 2006 (Boyenge, 2007).
As inter-country and intra-country competition for
increasingly footloose investment has increased,
many governments now have a competitiveness
agenda in which they seek to strengthen their comparative advantages in one or more sectors. The
World Economic Forum classifies several basic requirements for competitiveness, which includes institutional environment, sound infrastructure, macroeconomic stability and health and primary
education; efficiency enhancers, which include
higher education and training, goods and labour
market efficiency, a developed financial market,
technological readiness, market size and innova-

tion; and sophistication factors, which includes
business sophistication and innovation (WEF, 2012).
High levels of disaster risk are a negative competitiveness value because they undermine these requirements and pose risks to investors. However, instead of highlighting success in managing and
reducing these risks, many governments have preferred to downplay or simply ignore them, contributing to the investor risk blindness already highlighted
in the previous chapter. Instead, governments,
through promoting the advantages of low labour
costs, access to export markets and low taxes, may
instead encourage investments in high-risk areas.
Together with the ineffectiveness of public regulation of development, particularly from a risk reduction perspective, highlighted in the previous section,
this implies that the current practice of risk governance does not provide adequate disincentives to
business investment that produces disaster risks.
In Thailand, for example, since 1977, the government
began to grant tax exemptions and import duty reductions to companies investing in industrial activity

Box 14.4 Guangzhou: producing risk over centuries of economic activity

As early as 200 AD, Indians and Romans came to the city also known as Canton, to trade, making Guangzhou
China’s oldest trading port. In the 18th and 19th centuries, China was already an important global
manufacturing hub (Roy and Ong, 2011). Today, Guangzhou and its surrounding industrial areas are a major
manufacturing and export hub and a global supplier of goods.
However, it also ranks just behind Miami and much ahead of Shanghai, Mumbai, Tokyo, Hong Kong and Bangkok
in a recent global index of port cities’ exposure of population to flooding (Nicholls et al., 2008). Moreover, it
comes second in terms of assets exposed to flood risks projected for 2070 (Ibid.). In May 2010, extreme rains
killed at least 86 people in Guangzhou and disrupted the lives of 8 million. The most damaging storm in 30
years, which cost Guangzhou US$85 million, challenged the city’s flood-control drainage systems and damaged
256,800 acres of farmland (Bloomberg, 2012).
Yet, despite these apparent risks, investors and their advisors do not rank them on par with other investment
considerations such as corporate tax breaks, labour laws and costs and other direct business costs. Recent risk
analyses of Guangzhou and Guangdong provinces do not refer to disaster risk other than the possibility that
companies could be held responsible by government or communities for environmental impacts or disasters.
Instead, there are broad incentives for increased investment in flood-prone areas. The government offers 100
percent corporate tax relief for the first three years of an investment earning returns. As a result, in 2005, assets
worth US$84 billion and almost 3 million people were at risk; and these figures are estimated to increase to
US$3.4 trillion of assets and more than 10 million inhabitants by 2070 (Bloomberg, 2012).
(Source: UNISDR)

216

Part III - Chapter 14

Box 14.5 Investment-risk interactions in coastal India

Only six years after the occurrence of a category 5 cyclone in 1999, the Government of Orissa designated the
coastal district of Jagatsinghpur to be the site for the largest FDI project in the history of India: a deal was signed
with a South Korean company for the development of a major steel plant, mines, railway links and a captive
port to exploit the state’s rich iron ore and coal deposits. The Memorandum of Understanding provided
investors with a 100 percent tax exemption for five years—part of a recent initiative to further boost FDI inflows.
Without a clear risk-sharing framework in place, the Government of Orissa was potentially taking on unlimited
liabilities for future disaster losses. In addition to the social and environmental costs associated with the
relocation of existing communities, the clearing of forests and farmlands and the loss of livelihoods for landless
and fishing communities, the project would increase hazard exposure and probably act as a magnet for further
risk-increasing development in the area.
The controversial project has ignited protests from communities, the National Human Rights Commission and
environmental agencies, forcing several reviews to be undertaken, most recently, in August 2012 by the Ministry
of Environment and Forests. The review resulted in environmental clearance for the project to be temporarily
suspended; but the project remains a priority for both state and federal governments.

(Source: Patra, 2012)

in the country. As Figure 14.4 shows, this led to a significant increase of FDI flows starting in the mid1980s (Brimble, 2002), particularly from Japan.
But as Box 14.3 shows, success in attracting this investment led to a rapid increase in exposure of economic assets in flood-prone regions of the country
(Thampanishvong, 2012).
In Guangzhou, China, public incentives to attract investment have also contributed to increasing hazard exposure and disaster risks (Box 14.4).

ment flows, then many governments have prioritised growth over risk reduction. In other countries
where vigorous economic growth has meant that
expected annual losses from disaster (AAL) represent only a small proportion of annual capital formation (GFCF), governments may calculate that
they have the capacity to absorb the risks. In this
case, the implementation of policies to reduce disaster risks may be postponed until growth has lead
to a high level of economic development.

On the western coast of India, in Jagatsinghpur District, more than 8,000 lives were lost and 230,000
homes destroyed during the 1999 Orissa Super Cyclone (Patra, 2012). Today, as Box 14.5 highlights,
the district is being considered for the largest FDI
project in the history of India.

At the same time, there is little evidence from any of
the HFA progress reports since 2007 of the engagement of investment boards, trade ministries and private investors in national disaster risk governance
frameworks. As a result, coordination between economic promotion and growth policies, on the one
hand, and disaster risk management strategies, on
the other hand, is absent.

In some countries, therefore, the role of governments has been contradictory to the stated objective of the HFA to achieve substantial reduction in
disaster risk. This paradox reflects a broader tradeoff between rapid economic growth and risk reduction, which ultimately reflects national political priorities. If perceived additional costs of disaster risk
reduction have been considered a barrier to invest-

This lack of coordination may be exacerbated by a
limited capacity for assessing the costs and benefits
of disaster risk reduction. For example, while 56
countries reporting through the HFA Monitor in 2013
note that costs and benefits of disaster risk and risk
reduction are taken into account in the planning
and operation of major development projects, only
one third confirm that national science agendas and
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budgets include studies on the economic costs and
benefits of DRR. Just under 80 percent of countries
report that they assess what impact new development investments may have on disaster risk; however, how these assessments are translated into
policy and practice is rarely made explicit.

14.3

Increased investment
in disaster risk management

Countries do not know how much they currently
invest in disaster risk management. Complexities
in budgeting and accounting across sectors add
to the challenge of tracking current investments,
but several governments have begun to tackle
this problem as well as significantly increasing investments, particularly in corrective disaster risk
management.
If countries are to realistically assess the trade-offs
between disaster risk reduction and policies that
promote rapid economic growth, one particular
challenge is that few countries are able to quantify
their investments in disaster risk reduction and
hence estimate the resulting costs and benefits.
In the 2011–2013 HFA progress reviews, 90 percent
of countries report that they consider disaster risk in
relation to national and sector public investment.
However, just 52 percent report having systems in
place that allow them to do so. Further, only 36 percent reported dedicated funding to risk reduction
and prevention versus response and preparedness.
However, a number of countries in both Asia (India,
Indonesia, Philippines) and Latin America (Costa
Rica, Guatemala, Mexico, Panama and Peru) have
been involved in dedicated efforts to track and estimate their investments in disaster risk reduction.
Capturing overall annual expenditure in dedicated
disaster contingency or reserve funds is relatively
straightforward. However, in a fiscal environment
where disaster risk reduction investments, particu218
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larly in prospective risk management, are rarely
classified in national budgets, and officials with fiduciary responsibilities have little familiarity with
disaster risk management, the accurate portrayal of
budgetary allocation and realised expenditure is
particularly challenging. This is compounded when
analysis is extended to local public investment.
Although identification of expenditure managed by
a national disaster risk management agency may be
possible, identifying expenditure by other spending
units in a government, for example across sectors, is
complicated, as expenditure is seldom coded as disaster risk reduction (Box 14.6). For example, a project to strengthen water management may reduce
drought and flood hazard, but would probably not
be coded as disaster reduction expenditure. This
‘embedded’ expenditure on disaster risk reduction
may be particularly hard to identify. Even more challenging is identifying whether public investment in
general, to build schools, roads and health centres,
for example, has integrated disaster risk reduction
considerations.
To track embedded expenditure, close coordination
between the investment planning and the financial
arms of national or even local government is critical.
Investment plans that take disaster risk into account
may not actually be translated into budget plans
(Orihuela, 2012). Budgetary officials may have excellent knowledge about budgeting, but little knowledge about investment projects from planning and
sectoral agencies. This contributes to difficulty in
tracking embedded investment (Ibid.).
As Box 14.6 shows, countries have taken different
approaches to identifying this investment.
Investment tracking can allow better identification
of costs and benefits of disaster risk reduction, but
as the above examples highlight, requires significant
efforts and resources. From this perspective, another approach may be to embed disaster risk reduction into national asset management. The asset
management approach has been adopted in some

high-income countries to reduce expenditure on
public infrastructure while assuring and improving
service levels. The first step is to create inventories
of public assets, which can then be used for tracking
investments in disaster risk reduction. This can align
the interests of finance ministries with disaster risk
reduction objectives. Inventories can then be used
for risk assessment or to develop risk financing solutions. For example, the Mexican Government has an
inventory database of buildings, roads and other
public assets and data are used for estimating exposure to design risk transfer strategies (G20/OECD,
2012).
In countries where public infrastructure and services have been privatised, the adoption of an asset
management approach to disaster risk reduction
investment tracking is challenging. However, in the
United States of America, the national asset data-

base maintained by the Department of Homeland
Security (DHS), which contains information on more
than 77, 000 assets—including national critical infrastructures, including dams and nuclear power
plants (Moteff, 2007)—takes into account the 85 percent operated by the private sector.
Widely varying interpretations of terminology also
make inter-country comparison difficult (Gordon,
2013). This makes it complicated to clearly differentiate between expenditure on disaster response and
expenditure on different kinds of risk reduction.
Despite these difficulties and the consistent message by countries regarding the limited resources
available over the long term to make the required
investments, there is anecdotal evidence, both from
reviews of budget allocations as well as from the
HFA Monitor, which highlights that overall expendi-

Box 14.6 Tracking investment in disaster risk reduction

In India, although the allocation to Dedicated Schemes on Disaster Management remained stable from 2005–
2006 to 2011–2012 (from US$5.09 billion in 2005–2006 to US$4.96 billion in 2011–2012), embedded disaster risk
reduction investments has grown both in absolute terms and as a percentage of total budget (Dhar Chakrabarti,
2012). Figure 14.6 shows estimated budget allocations of 85 plan and non-plan schemes identified in 35
ministries and departments as having the potential for reducing risks of disasters.ix
Figure 14.6 Total budget allocation and allocations on embedded schemes in India

(Source: Dhar Chakrabarti, 2012)
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In Guatemala, as Figure 14.7 below shows, the Guatemalan Ministry of Finance has developed a tool to code its
expenditure in four categories: risk identification and analysis; preparation and capacity building; disaster
response; and disaster recovery. None of these categories explicitly identify strategies of either corrective or
prospective risk management although related activities could be embedded within these, particularly in
identification and analysis, recovery and capacity building.
Figure 14.7 Guatemala disaster risk management
expenditure in 2010

(Source: Orihuela, 2012 (based on Expenditure Structure for Disaster Risk
Reduction Management – Year 2010. Technical Budget Directorate (DTP), Vice
Ministry of Financial Management, Ministry of Finance, Guatemala, 2012))

In Panama, the Directorate of Investment Planning (DPI) estimated government expenditures on disaster
prevention, mitigation, response and reconstruction over the last decade. Using similar categories as
Guatemala’s tracking system, total calculations amounted to about US$200 million for 2000 to 2010 (Orihuela,
2012). Results revealed that expenditure on prospective risk reduction was difficult to track and unreliable,
whereas dedicated expenditure on emergency response and reconstruction was easier to identify, particularly
when this required a specifically documented amendment to the national annual budget (Ibid.).
In Mexico, the government, with support from the World Bank, has initiated assessment and monitoring of
public investments in disaster risk reductionxi at the federal level.x The project will analyse investments; the use
of hazard and risk information in federal decision-making for disaster risk reduction; and the impacts of
investment through sectoral case studies. It will also develop a mechanism to follow up and better monitor
future investments in disaster risk reductionxi.

(Source: UNISDR)

Some countries are now skewing their budget allocations in favour of investments in corrective disaster risk management and strengthening financial resilience (see Annex 3), often through the
establishment of dedicated funds and budget
lines, during post-disaster recovery or when faced
with imminent events.

US$6.4 billion is allocated to disaster prevention
management and US$9.5 billion to national land
conservation. In Australia, the National Partnership
Agreement on Natural Disaster Resilience (NPA)
provides state governments with approximately
US$27 million per year to invest in disaster risk reduction projects prioritised in accordance with
state-wide risk assessments complementing private sector investments.

For example, the HFA Monitor 2011–2013 highlights
that in Sri Lanka, 60 percent of the Ministry of Disaster Management’s annual allocation is dedicated to
corrective disaster reduction projects. In 2012,
Sweden allocated US$60 million for disaster reduction in the transport sector. Japan’s 2012 disaster
management budget is US$46 billion, of which

The Government of Canada allocated almost
US$100 million in its 2012 Budget to share the cost
of permanent flood mitigation investments made
by provinces and territories affected by spring
floods in 2011. In addition, the Building Canada programme, administered by Infrastructure Canada,
seeks to create a more competitive and prosperous

ture on disaster risk reduction is growing.
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Table 14.1 Disaster management budget as a percentage of Indonesia’s total budget, 2006–2012 (in percent)

(Source: Darwanto, 2012)

economy by investing in projects to reduce the vulnerability of communities or public infrastructure to
hazards and climate change.
China has also made major investments, for example, US$10.5 billion in flood prevention and
drought relief in 2011 by the central government;
US$400 million per year for geological disaster prevention and control, with 23 provinces, 176 cities
and 932 counties establishing special complementary funds amounting to an estimated US$2 billion
since 2011. Central government has also invested
just under US$600 million in agricultural disaster
prevention and reduction. Its Comprehensive Disaster Prevention and Reduction Plan (2011–2015)
aims to reduce direct economic losses from disasters to less than 1.5 percent of GDP.
Reviews of budget allocations also show that in the
Philippines, for example, disaster risk reduction investments are trending upward, for example, from
1.4 percent to 2.1 percent of the country’s national
budget between 2009 and 2011 (Jose, 2012).

Box 14.7 Investments in risk reduction: the case of Tabasco, Mexico

The National Disaster Fund (FONDEN) of Mexico
is currently investing between 25 percent and
30 percent of its resources to rebuilding better.
These investments in risk reduction can enable
significant reduction in disaster losses. The
floods in the State of Tabasco in 2007 (UNISDR,
2009) caused losses equivalent to 30 percent of
the state’s GDP. Following the disaster,
FONDEN financed a range of studies of the
region’s hydrology, urban development and
land use, which led to the implementation of
an integrated programme of investments to
reduce disaster risk. The value of these
investments became apparent during the
state’s 2010 floods. Even though rainfall levels
in 2010 were comparable with levels in 2007,
direct and indirect losses of 2010 were only
one-fifth of those in 2007 (Figure 14.8).

Figure 14.8 Comparing losses from floods in 2007
and 2010 in Tabasco, Mexico

In Indonesia, disaster risk reduction allocations almost doubled from 2006 to 2012 (Table 14.1) as a
proportion of the national budget. About 75 percent is allocated to (mainly corrective) disaster risk
management (Darwanto, 2012).
More than half of the countries have also reported
in the last two HFA review cycles that they specifically incorporate allocations to disaster risk reduction and resilient recovery into their post-disaster
recovery budgets. However, only 15 percent are
able to report on the percentage of this allocation.

(Source: FONDEN)
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Indonesia, for example, after the experiences of the
Yogyakarta and Central Java Earthquake of 2006,
the West Sumatra Earthquake of 2009 and post
Merapi Eruption of 2010, estimates that 5 percent of
recovery and reconstruction funds are assigned to
disaster risk reduction.xii Estimates in other countries vary considerably: Senegal estimates this at 2
percent; Bahrain, 5 percent; Anguilla, between 20
percent and 40 percent; and Colombia, 60 percent.
How these funds are used is currently not well documented. But as Box 14.7 shows, investments in corrective risk management in recovery and reconstruction programmes may contribute to reductions
in disaster risks.
These investments in corrective risk management
are essential. Without appropriate maintenance and
potentially required retrofitting, aging infrastructure
becomes a risk in both high-income and low-income countries. The bridge collapse in Minnesota,
United States of America, in 2007, is a well-known
example that aging infrastructure causes deaths
and injuries (National Transportation Safety Board,
2007). In Africa, on average, about 30 percent of
countries’ infrastructure assets need rehabilitation
(Briceno-Garmendia et al., 2009).
However, risks to the stock of existing infrastructure
puts to the test even the most risk sensitive investment planning systems. For example, though Peru is
at the forefront of building disaster risk considerations into public investment planning, it reports
major challenges with assessing and addressing disaster-related risks to major development projects
and its stock of infrastructure. It rates itself as having made some progress, but without systematic
policy and institutional commitment (progress level
2 in the HFA Monitor). Similarly, Switzerland, a country with sophisticated disaster risk management
policy, legislation and practices in place, reports
that a major challenge will be the retrofitting of a
large stock of existing buildings that are vulnerable
to earthquakes, including a number of historical
buildings.
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Poor coordination between capital and maintenance expenditures often occurs in countries that
operate dual budgeting systems, which separate
capital from current expenditure (Orihuela, 2012).
Though this practice might be useful to make investment priorities clearer, investment in infrastructure needs to be appraised in terms of both capital
and operating (including maintenance) costs.
Notes
i Unless cited otherwise, all data referring to national progress or
challenges presented in this chapter are based on national self-assessment reports of progress against the HFA as submitted through
the HFA Monitor.
ii http://www.preventionweb.net/english/hyogo/hfa-monitoring/national/?pid:73&pih:2.
iii As of 22 March 2013.
iv Geographical regions are defined according to the ‘Composition
of macro geographical (continental) regions’ of the United Nations
Statistics Division, Standard Country and Area Codes Classification.
v Forthcoming UNISDR summary report of national progress in
implementing the HFA 2005-2013 (for publication in 2013).
vi Forthcoming UNISDR summary report of national progress in
implementing the HFA 2005-2013 (for publication in 2013).
vii Government of Thailand, Board of Investment: http://thailandboi.com/investment-zones.html (accessed 30-10-2012).
viii Data from Emerald Insight in: Community, Environment and
Disaster Risk Management Journal, Vol. 8): http://www.emeraldinsight.com/books.htm?issn=2040-7262&volume=8&chapterid=1700
0011&show=html.
ix The disaster risk reduction allocations were calculated using
embedded investment criteria developed by Dhar Chakrabarti,
2012; they are not to be considered official statistics of the Government of India.
x In Mexico, DRR is defined as prevention (to avoid new risks) and
risk reduction (reduce existing risks).
xi Information directly contributed to UNISDR in support of the
2013 Global Assessment Report.
xii Chief of the National Agency for Disaster Management (BNPB)
regulation No. 17/2011 on rehabilitation and reconstruction; the
Disaster Management Plan 2010-2014 and National Action Plan for
Disaster Risk Reduction 2010–2012.
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Anticipating Risk
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Countries are yet to embrace a forward-looking and proactive approach to disaster risk management. A key component of such prospective risk management is the identification of appropriate
risk management and financing strategies for different layers of risk. For events with low to medium-sized losses, it is more cost-effective to reduce risks than to rely on risk transfer strategies. And
prospective risk management, involving factoring risk reduction into investment planning is more
cost-effective than having to correct risk levels once the investment is made.
Many national risk-financing strategies still reflect a vision of disasters as exogenous shocks rather
than of risk as an endogenous characteristic of investment flows. As such, the cost of risk financing is
likely to grow except in countries that are making major investments in risk reduction.

15.1

How prospective is
prospective enough?

Without prospective risk management, countries will lose competitiveness and the inability
to guarantee the infrastructure that business requires to be competitive itself. A number of nascent shifts in approach, however, are emerging
from several countries that contribute to a move
towards prospective disaster risk management—in the areas of legalisation, institutional
arrangements and strategic programming.
More than ever, it is recognised that ultimately, disaster risk will be reduced only if mechanisms are implemented to avoid risk accumulation in new public
and private investment (Heitzmann et al., 2002; Blaikie et al., 2004; UNDP, 2004; UNISDR, 2007; DFID,
2006; Thomalla et al., 2006; UNISDR, 2011). Although
the trend of growing investment in corrective risk
management noted in the previous chapter is positive and encouraging, to be effective, it needs to be
matched by prospective disaster risk management
(UNISDR, 2011; Lavell, 2003), which means employing
a truly anticipatory rather than reactive or corrective
approach to disaster risk. Without prospective risk
management, countries will lose competitiveness
and the inability to guarantee the infrastructure
that business requires to be competitive itself.
The Hyogo Framework for Action (HFA) identified
several key components that contribute to a truly
prospective approach, including understanding
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the risk footprint of a country; providing full access
to risk information; and addressing the underlying
drivers of risk. Prospectively managing risks related to business investment, however, has not yet
been given full consideration in the HFA.
Progress in adopting a prospective approach to disaster risk reduction is still limited. Costa Rica, Panama and Peru (Bernal, 2012), for example, have now
incorporated an analysis of disaster risk into public
investment planning (UNISDR, 2009; UNISDR, 2011).
These efforts, however, are still challenging. In Panama, disaster risk analysis applies only to large-scale
projects and national investments.i This means that
smaller-scale local level investment decisions are
not included. And because most disaster losses in
Panama are associated with damage to local infrastructure, this weakens the effectiveness of the
measure.
Where political pressure exists in favour of investment in particular industries or regions of a country, these imperatives may override the risk and
project analysis promoted by technical units of finance ministries (Orihuela, 2012). If systems of national investment planning are bypassed, disaster
risk criteria lose their relevance, and investment
projects may get the green light even without mandated risk assessments completed.
Land-use planning is another area with unresolved
challenges. Few disaster risk management systems

have been able to employ land-use planning and
management and influence investment policies to
encourage effective disaster risk management
(Johnson, 2011; UNISDR, 2011). Instead, different
public and private institutions transform the landscape of city regions; they push different agendas
and operate outside of an overall coherent risk
management framework.
In Costa Rica, for example, for more than 44 years,
successive governments have not been able to finalise and implement the National Land-Use Plan
(Brenes and Bonilla, 2012). The Controller’s office
considers that the absence of this Plan contributes to development that is characterised by high
social costs, deficient infrastructure and urban
development in ecologically fragile and hazardexposed areas. Unregulated urban development
has increased flood risk in many areas and has
been identified by the National Emergency Commission as a principal cause of the severe losses
registered during the 2010–2011 ENSO episode in
Costa Rica.
A number of nascent shifts in approach, however,
are emerging from several countries that contribute to a move towards prospective disaster risk
management—in the areas of legalisation, institutional arrangements and strategic programming.
For example, Colombia passed a new disaster risk
management framework, including establishment
of a multi-sector and multi-stakeholder national
committee that will be in charge of both prospective and corrective risk management. Peru has
moved responsibility for disaster risk management
to a new agency located in the Ministry of the Presidency. Also, about 25 percent of countries that assessed their progress against the HFA in 2011–2013
reported that responsibility for oversight of disaster risk management was located in the highest office, i.e. of the Prime Minister or President. Another
13 percent reported that these functions reside in
a central planning or coordination unit.

The 2011–2013 HFA review also highlights new policies, strategies and laws for disaster risk management; many provide for sharper focus on both prospective and corrective risk management and an
integration of disaster risk management with climate change adaptation.
Ethiopia, for example, adopted policies for integrated environmental management and rural development, which include disaster risk reduction
elements. One such policy, the five-year Growth
and Transformation Plan, has integral elements on
disaster risk reduction and climate change adaptation; the forthcoming DRM Strategic Programme
and Investment Framework also integrates disaster risk reduction with climate change adaptation.
Namibia in 2012 passed a new Disaster Risk Management Act establishing a new National Disaster
Fund that supports not only relief and recovery but
also disaster risk management (Government of Namibia, 2012).
The United States of America recognizes that disaster resilience is an important aspect of overall
economic health of the nation and sustainability of
communities (National Academies, 2012). Community resilience indicators are being explored to help
drive more effective integration of disaster risk
considerations into sustainable development policies, planning and programming (CSRI, 2011).
In Vanuatu, the National Disaster Risk Management
Office (NDMO) has been strengthened and new arrangements finalised for integrating governance of
disaster risk reduction and climate change adaptation efforts. In addition, a new National Advisory
Board for disaster risk reduction and climate
change adaptation will soon be approved.
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15.2

Growing commitment
to risk financing

As long as risk financing strategies reflect a vision of disasters as exogenous shocks rather
than of risk as an endogenous characteristic of
investment flows, the cost of risk financing is
likely to grow—except in countries that are making major investments in risk reduction.

ery and reconstruction. As Chapter 4 of this report
highlighted, many countries with high levels of disaster risk would face a serious financing gap in the
event of a major disaster.

In times of constrained public budgets, strengthening financial resilience is becoming a critical task for
hazard-exposed economies worldwide (Government of Mexico and World Bank, 2012). As Figure
15.1 highlights, for events with low to medium-sized
losses, it is more cost-effective to reduce risks than
to rely on risk-financing strategies. And factoring
risk reduction into investment planning is more
cost-effective than having to correct risk levels once
the investment is made (UNISDR, 2011).

Table 15.1 shows the diversity of recent experience
in risk financing. For example, Mexico is transferring risk to capital markets via catastrophe bonds.
The parametric index used in this case allows
prompt payment, made as soon as the predefined
event occurs while ensuring relatively high levels of
transparency (Swiss Re, 2011b; G20/OECD, 2012).
Although the Caribbean Catastrophe Risk Insurance
Facility was the first regional scheme to use a parametric mechanism, the Central America Natural
Disaster Insurance Facility has introduced a new
approach based on an estimation of the population normally affected by a disaster. This scheme is
expected to be applied to more countries and beyond physical hazards (Swiss Re, 2011b).

In the case of medium-sized to extreme losses, however, risk financing is essential to ensure macroeconomic stability and to facilitate financing of recov-

There are other examples reported by countries
through the HFA Monitor. The Government of Ethiopia has established robust mechanisms to finance

Figure 15.1 Efficiency of risk management instruments and occurrence probability

(Source: Mechler et al., 2012)
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Table 15.1 Risk financing in selected countries

(Source: UNISDR, based on Swiss Re, 2011)

preparedness measures, including the National Disaster Prevention and Preparedness Fund and the
Risk Financing Mechanism—the latter, a multi-million dollar contingent fund employed at the time of
major droughts.
As highlighted in Chapter 7, the Pacific Catastrophic
Risk Assessment and Financing Initiative (PCRAFI) is
currently being developed and will be tested in the
Marshall Islands. The PCRAFI assists the Pacific Island Countries (PICs) in shifting from post-disaster
donor assistance to ex ante budget planning. The
Pacific Disaster Reserve Fund is being established
as a prototype risk pooling mechanism. This joint reserve mechanism would allow PICs to build up regional reserves against intensive disasters, supported by initial donor contributions and, if necessary,
protected by global reinsurance. The Fund will provide incremental resources to restore essential services to countries after disasters and would help
them in their recovery and reconstruction.

is led by the Deputy Directorate of Risk within its
Ministry of Finance and Public Credit (MHCP) (Government of Mexico and World Bank, 2012). It is also
developing a strategy to deal with fiscal vulnerability to disaster risk, which would align with existing
risk management strategies related to contingent liabilities from credit operations, public-private partnerships (PPPs) and legal proceedings against the
nation (Ibid.).
Although this momentum in selected countries is
encouraging, the global debate still reflects a vision
of disasters as exogenous shocks (G20/OECD, 2012)
rather than of risk as an endogenous characteristic
of investment flows. As such, the cost of risk financing is likely to grow except in countries that are making major investments in risk reduction. This highlights that while risk financing is an important
component of a comprehensive disaster risk management strategy, to be successful, it depends on
complementary efforts to reduce risks.

Colombia has emerged as a leader in its efforts to
fully assess its contingent liabilities. It has begun to
integrate liabilities emanating from disaster risk into
its management of government liabilities; the effort
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15.3

Expanded risk governance:
integrating public and
private approaches

Governance structures, particularly at the local
level, can build on the experience and vested interest of businesses with large fixed assets, such
as real estate companies, developers, investment banks, large stores and property management firms to more effectively manage disaster
risk. The successful partnering of such large
companies, as well as small and medium suppliers, with public planning bodies should play an
important role in reducing vulnerability and exposure to physical hazards.
Progress in truly prospective disaster risk management may be incipient at best. However, disaster
risk management and reduction is starting to gain
some space on the competitiveness agendas of
governments. Policy-makers responding to a recent survey on perceptions of disaster risk and future uncertainty noted the increasing interconnectedness of economies and resulting vulnerability to
synchronous and cascading failures and shocks
(Kent, 2013; Ipsos MORI, 2013). It is also increasingly
recognised that the more long term the perspective
is on risk and uncertainty, the more it becomes an
international and trans-boundary concern and less
a national capacity issue (Ipsos MORI, 2013).
The focus on longer-term risks in governments and
many international organisations is still relatively

new (Kent, 2013). Countries are just beginning to develop a more strategic approach to planning for
risks, and some are indicating that a cultural change
is taking place in which awareness, supported by
greater media coverage and open debate of disaster
risk, is increasing (Box 15.1).
The impact of Hurricane Sandy in 2012 highlighted
how risk governance frameworks need to consider
these new dimensions of risk.
New York dealt comparatively well with the severe
impacts of Hurricane Sandy, but the sheer scale of
losses, such as the estimated US$10 billion to the
New York subway system alone—the worst damage in its history, confirm that new dimensions of
risk and resilience may need to be considered, particularly in large urban areas with interconnected
and interdependent infrastructure systems.ii
Both Super-storm Sandy in 2012 and the Great
East Japan Earthquake in 2011 were characterised
by the breakdown of electricity generation and
supply systems. In today’s global economy, almost
all critical infrastructures, including ICT and transportation, depend on electricity (OECD, 2011). This
corresponds with the survey conducted in six cities
of the Americas, described in Chapter 10, where
more than half of the 1,197 businesses identified
business disruptions owing to power outages as a
main concern when disasters hit (Sarmiento and
Hoberman, 2012). Therefore, local and national
governments need to identify key risk amplifiers

Box 15.1 Making futures real – the importance of risk perceptions at senior policy levels

An innovative initiative looking at perceptions of current and long-term risks, conducted in partnership with
two leading research institutes—Kings College and Ipsos MORI—and UNISDR, reached out to 30 senior policymakers in planning and finance ministries of national governments and in relevant multilateral organisations.
The initiative completed in-depth qualitative interviews that form the basis for a more systematic and regular
assessment of changing risk perceptions among senior policy-makers.
Results from initial interviews mirror the findings of the HFA Monitor, and highlight the importance of continuing promotion of risk identification, data collection and risk assessment at the country level. Few country representatives reported engaging in a full risk identification process, meaning that their assessments and consequent decision-making are based mainly on known risks and uncertainty and future risks are not considered.
(Source: Kent, 2013; Ipsos MORI, 2012)
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and understand the interdependencies of the
many systems that carry today’s societies (Menoni
et al., 2012) and which create systemic vulnerabilities characterised by interconnectedness, lack of
redundancy and transferability (Van der Veen and
Logtmeijer, 2005).
For example, financial service organisations running business-critical applications need to ensure
low latency for data transition, such as the submillisecond transactions required by the New York
Stock Exchange. The closer the data centre is to
the user, the faster data are transmitted. Thus
these facilities tend to be heavily concentrated in
or near urban areas. The impact of Sandy was a
stark reminder that disasters can wreak havoc on
these critical data centres and the companies that
rely on them. In the United States of America, these
facilities are all located in the same areas where
over the last 50 years FEMA has declared a disaster
at least once.iii Clearly, the need for backup strategies is crucial.iv

In Japan, during and after the 2011 Great East Japan Earthquake, several policies were reviewed,
which resulted in changes to the existing risk governance structure. These have since been implemented (Box 15.2).
Changes such as these are occurring in other regions, based on experience of disasters and concerns about future uncertainty. The role of the private sector, both in response and recovery as well
as in prospective disaster risk management, is gaining importance.
Local governments and in particular large municipalities can find strong allies among businesses
with large fixed assets, such as real estate companies, developers, investment banks, large stores
and property management firms to more effectively
manage disaster risks (Elkin, 1987; Kataria and Zerjav, 2012; Johnson et al., 2012). ‘Communities of interest’ (Kataria and Zerjav, 2012) are being formed
by businesses and local governments, which can

Box 15.2 Rethinking governance structures during and after the 2011 Great East Japan Earthquake

The unprecedented scale of the disaster following the Great East Japan Earthquake of 2011 meant that not only
national and local governments but also private sector and civil organizations participated in recovery. Lessons learned from this integrated approach are being fed into new policies.
1. Strengthened Regional Cooperation: The disaster overwhelmed the capacity of individual local governments, which received support from other less-affected municipalities. Partnerships between local governments from different provinces have since been formalised.
2. Role of National Government to Support Local Government: The disaster impacted directly on the functioning of local government and in many cities the subsequent lack of capacity, particularly of officials with experience in managing urban development projects, was an obstacle to recovery. In response, the national government mobilised experienced officials from all over Japan.
3. Horizontal Cooperation at National Level: The reconstruction process has also strengthened horizontal cooperation between all sectors. Established in February 2012, a Reconstruction Agency headed by the Prime
Minister coordinates aligned activities as for example a joint effort of the Ministry of Land, Infrastructure, Transport and Tourism (MLIT) and the Ministry of Education to develop schools as community centres and shelters
for times of crisis.
4. Public-Private Partnerships (PPPs): Even the capital region of Tokyo faced challenges from the disaster. The
government has amended legislation to allow Urban Renaissance Councils, consisting of national and local governments, real estate developers, railway companies and property owners, to develop plans for urban safety.
5. Public Involvement: The national government is also promoting transmission of disaster history and its lessons to future generations to decrease vulnerability; for example, through constructing archives in the National
Diet Library.
(Source: Government of Japan, 2012b, 2012c)

229

play an important role in reducing vulnerability and
exposure to physical hazards.
As identified in Chapter 14, however, the potential
for prospective risk management is limited because
those parts of government promoting investment
rarely participate in national disaster risk management platforms or committees. Further, private sector participation is usually restricted to emergency
management and preparedness (Johnson et al.,
2012; IIHS, 2012).
Countries’ self-assessments reflect this limitation,
with only 36 countries out of 94 reporting on the
number of private sector bodies represented in their
national platforms. Of these 36, 19 countries have
only 1-3 private sector representatives. Canada is a
notable exception, with 20 private sector representatives; 24 academic institutions; 18 federal departments and agencies, including national finance and
planning institutions; 9 provinces and territories; 15
municipalities and 2 representatives of the general
public participating in its national coordination platform for disaster risk management.
In their self-assessment of progress against the HFA
in 2011–2013, 52 percent of governments report on
cooperation with the private sector in emergency
preparedness and response. However, only a few
describe a more proactive role of private businesses
and ex-ante partnerships. Bangladesh, for example,
reports investments to create new PPPs for integrated development with a focus on disaster risk reduction. Mauritius has made engagement in disaster
risk management compulsory for businesses under
a law on corporate social responsibility. Colombia
has developed a new disaster risk management
framework under which it explicitly sees the private
sector as a strategic partner. The United States of
America is addressing business interruption and
helping to build resilience to disasters through a
number of programmes, including ‘Ready Business’.
Interestingly, the number of private sector entities
included in national coordinating bodies is highest
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in Africa. This means that governments are looking
to the private sector for support in disaster risk
management, where risk governance budgets are
limited and capabilities are weakest.

15.4

Filling the information
vacuum

Revealing the ownership of risk and taking on
joint responsibilities among private and public
actors is a key step towards effective risk reduction. However, this can only be achieved
when disaster risk information is available and
accessible to make visible the risks generated
by the investment decisions of businesses, governments and households.
The most important area for private sector engagementmay be around hazard information and joint
public-private risk assessments. PPPs to manage disaster risk will only be effective when underpinned
by open and accessible risk information and disaster loss data. This is in the interest of both governments and businesses, particularly small and medium local enterprises that lack the capacity to
undertake their own risk analysis (Marome, 2012).
Lack of visibility of disaster risk, and clarity over who
owns what risk, remains a major barrier to taking
risk into account in investment decisions. Disaster
losses are often not systematically accounted for;
disaster risk information is rarely available to guide
either private or public decision-making; and transfer of risk between the private and public sectors
and between both and civil society are rarely explicit (UNISDR, 2011; Kent, 2013). In the survey conducted among senior policy-makers in 2012, inadequate availability of disaster data was one of the
most commonly stated barriers to risk assessment
and planning at the national level (Kent, 2013).
Of the countries undertaking self-assessments of
progress against the Hyogo Framework for Action in
2011–2013, less than half report that national and lo-

cal risk assessments based on hazard data and vulnerability information are available and include risk
assessments for key sectors.v And only 44 of 94 countries assess future and probable risk, whereas 45
countries undertake multi-hazard risk assessments.
Only 40 percent of countries reporting through the
HFA Monitor in 2011–2013 note that they have
agreed national standards for multi-hazard risk assessments. However, this already represents progress compared with the last review cycle in 2009–
2011 when only 25 percent confirmed having such
standards in place. In 2013, 32 countries report they
have a common format for risk assessments and 31
report the existence of risk assessment formats that
are customised for users. Of all countries, only 18 report having both.
Although far from the majority of countries worldwide have mechanisms for collecting, storing and
analysing disaster loss data regularly and systematically, a fast-growing number have recognised the

importance of this relatively low-cost, high-benefit
strategy. Out of 94 countries, 73 report that they collect, monitor and analyse disaster loss data, and 58
countries confirm the existence and regular updating of national disaster loss databases. Of these, 46
make use of reports based on loss data for planning
in finance, planning and sector line ministries.
Several low and middle-income countries report
that systematic data collection and sharing depends on resources provided through bilateral and
multilateral cooperation. Efforts in establishing systematic disaster information systems, therefore, are
hampered by short-term, one-off project approaches, which are difficult to institutionalise and sustain
(UNISDR, 2012).
Progress, however, is being made, as seen in Box
15.5, which provides examples on partnerships in
building information bases for earthquake risk reduction.

Box 15.5 Improving the information base on building vulnerability to earthquakes

Assessing the vulnerability of the built environment to earthquakes is extremely important in assessing potential consequences of an event, as well as mainstreaming earthquake risk reduction into the local development
planning process. Understanding the response of existing structures to potential earthquakes requires the
knowledge of building materials and engineering practices, which vary widely at the local level. This information base can only be reliably and sustainably developed at the local level; however, this is rarely done.
Buildings’ exposure and vulnerability is an important part of the Rapid Earthquake Damage Assessment System (REDAS) developed by PHILVOLC, the Philippine Institute of Volcanology and Seismology. The Institute, in
partnership with Geoscience Australia and supported by the Australian Agency for International Development
(AusAID), has been developing the first national-scale building exposure database. Validation and enhancement of this database at the local level started with Iloilo City, facilitated by the Institute of Civil Engineering of
the University of the Philippines Diliman (UPD-ICE) with the support of professional structural engineering societies in the Philippines. Through this engagement, the local engineering community agreed to deliver a building classification schema and corresponding earthquake vulnerability models.
Another example of successful and long-term partnership in enhancing the information base for earthquake
risk reduction is the Australia Indonesia Facility for Disaster Risk Reduction (AIFDR).vi After the September 2009
earthquake that struck West Sumatra in Indonesia, AIFDR supported a team of Indonesian and international
engineers and scientists who collected and analysed damage information. This team, co-led by Geoscience
Australia and the Institute of Technology, Bandung, examined damaged buildings to identify the structural
characteristics that may have contributed to their damage state, and provided a systematic survey of the complete populations of both damaged and undamaged structures. The project has provided a broad categorisation of the Indonesian building stock and it provides the basis for developing for a national model of the vulnerability of building structures in Indonesia.
(Source: Geoscience Australia)vii
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Importantly, new initiatives bridging public and private risk assessment are emerging. Several new
tools are now offered for business, including Swiss
Re’s Global Flood Zones component of its CATNet
information platform or Maplecroft’s Natural Hazards Risk Atlas.viii Although these are based on proprietary risk information and models, the insurance
industry is now beginning to use public domain risk
information, including information produced for the

GAR, to produce new applications for corporate clients (Box 15.6).
New PPPs are emerging for risk modelling, such as
the Global Earthquake Model (GEM), which will generate common standards and platforms for both users and producers of risk information (Box 15.7).
In addition, also at local levels, alternative assess-

Box 15.6 Atlas empowers risk managers

Willis, one of the world’s largest insurance brokers, has developed a unique risk management solution for company boards, CFOs and corporate risk managers. Atlas is a platform that assists clients to assess disaster risks
across their asset base to limit their exposure to direct losses or business interruption. It gathers and interprets
a range of open source and proprietary datasets, which are blended with a client’s own risk information, to deliver deep insights into a company’s risk profile around the world. In the development of Atlas, Willis worked
closely with UNISDR and used information produced for the GAR by UNEP/GRID-Geneva from 2007 to 2011.
By using Atlas as part of their regular workflow, corporate risk managers can visualise how a range of risks can
adversely affect their property and asset portfolios. The UNISDR data are used in Atlas to score each site location against a catastrophe risk index. The risk manager is also able to visually explore the sites and each global
hazard within the Atlas map to quickly illustrate how, why and where the company is exposed, thereby enabling
the identification of risk hotspots.
Atlas empowers risk managers to take proactive control of the risks they face. It highlights strengths, weaknesses and where improvements need to be made in a company’s risk management programme. This helps a
risk manager prioritise investments in risk reduction and improves business resilience and performance. At the
same time, increased risk visibility and an enhanced risk management programme enables brokers, such as
Willis, to secure more competitive insurance premiums from the commercial market.
(Source: Willis Reix )

Box 15.7 Global partnership, forefront science and standardisation to characterise earthquake risk: the collaborative GEM initiative

The Global Earthquake Model (GEM) was launched in 2006 and has since brought together an extensive community of earthquake scientists, social scientists, including economists, as well as IT specialists, in consultation
with the private sector and governments. Together they are developing a global model of earthquake hazard,
exposure, vulnerability and risk, as well as tools and resources to use the model and its outputs. GEM is a nonprofit initiative, driven by a PPP whose mission is to “raise risk awareness and promote preparedness” on
earthquake risk.
The project is continuously evolving, and the outcome will include exposure databases containing information
on socio-economic characteristics as well as physical features such as building types; an extensive catalogue of
past earthquakes; and tools for characterising earthquake hazard, including modelling global stress, subduction
zones and active faults, ground motion, etc. As these products become available through an open source and
dynamic platform, they will be constantly updated as the science evolves and new data are collected. The GEM
project further aims to develop and promote standards that will enable improved data and knowledge exchange.

(Source: GEMx )
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Box 15.8 A ‘Public Hurricane Loss Model’ for Florida

To address the challenge of limited access to proprietary risk models available from the insurance industry,
Florida International University (FIU) in Miami has begun developing a public loss model to assess hurricane
risk in Florida. The model provides results on expected annual insured losses for specific properties or by coverage, construction type, ZIP code and county for the state of Florida. It also calculates the probable maximum
loss that should be insured for any specific property that can then be compared with results and premiums
proposed by insurance companies.
This model does not compete with proprietary models, but instead seeks to complement them and provide additional sources of information. Thus, it was developed with the support of nine public institutions and private
sector organisations and certified by the Florida Commission on Hurricane Loss Projection Methodology. Although the model already includes the quantification of economic benefits of hurricane mitigation, FIU is working to enhance the model with storm surge and flood hazard components.
(Source: Florida International University, Extreme Events Institutexi)

ment instruments and risk models are being employed to provide checks and balances to proprietary models that for public entities, such as local
governments or scientific institutions, can be a
‘black box’ (see Box 15.8). These new initiatives
open the path to improved access to multi-dimensional risk information for a variety of stakeholders.

x Information provided directly to UNISDR by GEM in support of
the 2013 Global Assessment Report. For more information on GEM,
see: http://www.globalquakemodel.org/.
xi Submitted as an unpublished case study to the 2013 Global Assessment Report. For more information on the Model, see: http://
www.cis.fiu.edu/hurricaneloss/.

Notes
i For example, in Panama, the System for National Investment
Planning (SNIP) regulation only applied to large-scale projects of
more than US$10 million (Orihuela, 2012).
ii The statement made by New York’s Metropolitan Transit Authority chairman Joseph J. Lhota in the aftermath of Sandy could not
be clearer. On the morning of 30 October 2012, he said: “The New
York City subway system is 108 years old, but it has never faced a disaster as devastating as what we experienced last night. Hurricane
Sandy wreaked havoc on our entire transportation system, in every
borough and county of the region.” (http://live.reuters.com/Event/
Tracking_Storm_Sandy/54277687).
iii http://www.fema.gov/disasters/grid/year.
iv http://gigaom.com/2013/01/10/the-states-with-the-most-data-centers-are-also-the-most-disaster-prone-maps.
v

41 of 94 countries, as of January 2013.

vi The Australia Indonesia Facility for Disaster Risk Reduction is a
partnership between the Australian and Indonesian governments
aiming to reduce the impact from natural disasters by “strengthening national and local capacity in disaster management in Indonesia, and promoting a more disaster resilient region”.
vii Information provided directly to UNISDR by Geoscience Australia in Support of the 2013 Global Assessment Report.
viii www.globalquakemodel.org.
http://www.swissre.com/reinsurance/insurers/property_casualty/
Swiss_Re_Global_Flood_Zones_enabling_better_business_decisions.html and http://maplecroft.com/themes/nh/.
ix Information provided directly to UNISDR by Willis Re in support
of the 2013 Global Assessment Report.
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Conclusion:
From Shared Risk to Shared Value

As the ongoing global economic crisis has put a spotlight on hidden risks in the global economic system, landmark disasters, such as Hurricane Sandy in 2012 and the East Japan Earthquake and Chao
Phraya river floods in Thailand in 2011, may have contributed to a turning point in business awareness of disaster risks.
Businesses and governments are beginning to recognise a new category of toxic assets as an unforeseen consequence of economic globalisation. While these toxic assets do not currently appear on
their balance sheets, embedding disaster risk management in business processes is increasingly
seen as a key to resilience, competitiveness and sustainability: a business survival kit in an increasingly unpredictable, complex and fast-changing world.
But this change is recent, and there are few blueprints or well-worn paths to follow. In the coming
years, as more businesses innovate and gain experience in this area, new paradigms will emerge
that in turn will help to redefine the future of disaster risk reduction.

The transformation of the global economy over the
last 40 years has created unprecedented wealth:
Global GDP grew by 75 percent between 1992 and
2011 and global GDP per capita by 40 percent, while
the proportion of the world’s population living in
extreme poverty fell from 46 percent in 1990 to 27
percent in 2005. Global life expectancy increased
by 3.5 years between 1990 and 2010, and an estimated 90 percent of the global population will have
access to clean water by 2015, up from 77 percent
in 1990 (United Nations Secretary General, 2012).
At the same time, and as demonstrated in this report, business practices that have accompanied
economic globalisation have often led to an unsustainable accumulation of disaster risk. Large
businesses felt the magnitude of this unrealised
risk in the disasters associated with Super-Storm
Sandy in 2012 and the East Japan Earthquake and
Chao Phraya river floods in Thailand in 2011. Smaller businesses, particularly in low and middle-income countries, are reminded more regularly of
the accumulation of extensive risk through recur-

rent disasters that damage the infrastructure on
which they depend. As a result, both businesses
and governments begin to recognise a new category of toxic assets as an unforeseen consequence
of economic globalisation. These toxic assets do
not currently appear on their balance sheets.
This recognition has yet to trigger a paradigm shift
in the values that underpin business decision-making. Hazard-exposed locations offer comparative
advantages, creating powerful imperatives to run
the risk. But this risk is slowly but surely appearing
on business radar screens, especially when assessing trade-offs between costs and opportunities involved in any new investment.
In recent years, intensive disasters have revealed disaster risks embedded in the contemporary economic landscape. As the ongoing global economic
crisis has put a spotlight on hidden risks in the global economic system, these landmark disasters may
have contributed to a turning point in business
awareness of disaster risks. As such, disaster risk
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management is being increasingly viewed less as an
additional cost and more as an opportunity to enhance business resilience, competitiveness and sustainability.
But this change is recent, and there are few blueprints or well-worn paths to follow. As such, this
concluding chapter offers a compass rather than
detailed navigational charts. In the coming years, as
more businesses innovate and gain experience in
this area, a new practice will emerge that in turn will
help to redefine the future of disaster risk reduction.

16.1

Intersecting global
crisis

Any economic system is underpinned by values
(Castells et al., 2012). The increases in productivity and growth achieved during 40 years of economic globalisation have been nothing short of
spectacular. But this growth has been achieved
at the cost of an over-accumulation of shared
risks that now threaten competitiveness and sustainability. Markets have placed greater value on
short-term returns on capital than on sustainability and resilience. And businesses achieving
these returns have been deemed competitive by
investors.
Evidence gathered for GAR13 attests that this veneer of competitiveness may often be illusory. Businesses have exploited comparative advantages of
different locations by decentralizing and outsourcing production, and have accelerated turnover time
by fine-tuning the efficiency of their supply chains.
In the process, however, they have increased their
own exposure and vulnerability to earthquakes,
storms, tsunamis, floods and droughts. In many
cases, they have also generated significant shared
social and environmental risks and costs.
As a result, many apparently productive and profitgenerating assets on business accounts may really
be disaster-prone contingent and potential liabili236
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ties. This contingent liability extends to (i) financial
institutions—such as pension funds, sovereign
wealth funds—that have invested significant parts
of their portfolio in businesses whose assets are at
risk; and (ii) cities and countries that have hidden
and dissimulated their disaster risks to attract investment. Imagery used by cities and countries to
highlight their comparative advantages is increasingly sophisticated and now relies as much on intangible values, related to quality of life, as on the
basic conditions of competitiveness, such as infrastructure and the labour force. But in hazard-exposed locations, these comparative advantages are
also illusory and can be dispelled with a single intensive disaster. GAR13 opened with the example of
the decline of the Port of Kobe following the 1995
earthquake—once the spell is broken and business
leaves, it may never return.
The global financial crisis that began in 2007 has
metamorphosed into a broader economic, political
and social crisis, particularly in Europe and the United States of America. One of the visible causes of
the crisis was an over-accumulation of financial risk
through large flows of capital into speculative, debtfinanced urban development. This debt—and the
risks it internalized—was then sold and shared
through opaque investment vehicles that had not
been assessed or valued.
The accumulation of disaster risk in recent decades
is analogous. In many hazard-exposed countries,
governments, institutional investors, businesses
and households are now sitting on another mountain of hidden debt—the contingent liabilities represented by unrealized disaster risk. This disasterprone capital stock, whether privately or publicly
owned, represents another category of toxic assets,
which do not appear on any balance sheets.
In addition, the contemporary world is characterized by unmitigated climate change, volatile energy
markets, material resource, water and food scarcity,
unequal wealth distribution, increasing consumption, increasing urbanization, ecosystem decline,

economic and political turmoil, rapid technological
change and the increasing interconnectedness of
global trade, financial markets, and supply chains
(PwC, 2012, KPMG, 2012), among other factors.
These processes interact with each other and are
underlying drivers of disaster risk. In this context,
the ripple effects of recent intensive disasters have
contributed to a world viewed more and more as a
set of intersecting crises where it is increasingly difficult to separate cause from consequence (Williams, 2012). Many future disasters will form part of a
challenging terrain of improbable and un predictable events.
The number of business surveys released in the
last years (Deloitte, 2012; Ernst and Young, 2012;
Forbes, 2012; Aon Benfield, 2011) all highlight that
businesses perceive an increasingly riskier marketplace characterized by complexity, uncertainty,
unpredictable events, and sudden change in which
risks can manifest themselves swiftly and unexpectedly, with far-reaching ramifications.
In this environment of uncertainty and volatility, the
values that underpin business are starting to
change. Many businesses are becoming more risk
averse and are strengthening their risk management capacities. Risk management is being increasingly perceived less as a cost and more as an opportunity and value proposition. Risk perception,
therefore, seems to have gone through a point of inflection. Businesses are beginning to see effective
risk management as a key competitive advantage
that can enable long-term profitable growth and
sustained future profitability. Many more large businesses report having a dedicated risk management
department, and responsibility and accountability
for risk management is increasingly being vested in
the top layers of management (Deloitte, 2012).
Recent business surveys highlight the value of
strong and effective risk management, including reduced operational, credit, or market losses, and improved reputation and analyst ratings (Accenture,
2011). There are at least three interrelated ways in

which investing in risk management generates results for businesses (Ernst and Young, 2012). First,
identifying, assessing and addressing critical risks
increases ownership and accountability, reducing
uncertainty and strengthening confidence not only
within the business but also among investors, analysts and regulators. Second, addressing critical
risks also can lead to important cost reductions and
savings, which are critical to business performance.
These include avoided losses from business interruption, avoided costs of rehabilitation or relocation
of damaged plant and facilities, as well as efficiencies gained from taking anticipatory or preventative
actions. And third, risk management can also be key
to value creation.
By analysing and valuing risks correctly, businesses
can accept and own certain risks, which provide
competitive advantage; savings from effective risk
management can fund other strategic corporate activities; and investments in risk reduction may lead
to higher returns.
Businesses that have invested the most in risk management may ﬁnancially outperform their peers. A
survey carried out among 576 companies and reviewing almost 3,000 analyst and company reports
highlighted that the 20 percent of businesses that
had invested most heavily in risk management had
implemented on average twice as many key risk capabilities as the 20 percent that had least invested
and on average had earnings three times greater
(Ernst and Young, 2012). Embedding risk management in business processes is increasingly seen as a
key to resilience, competitiveness and sustainability: a business survival kit in an increasingly unpredictable, complex and fast-changing world.
As highlighted in Chapter 11, although corporate
risk management is usually focused on financial,
economic, market and legal risks, there are signs
that disaster risk management is becoming a real
concern. One business survey now lists disaster risk
as the 16th most important out of the top 50 risks,
and as the 6th most important driver strengthening
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risk management (Aon Benfield, 2011). Some large
global consultancies and brokers are investing to
develop decision platforms for disaster risk management for the business sectori, highlighting that
this will be a growing market as businesses increase
their investments in disaster risk management.
Businesses and their investors, therefore, are just
starting to perceive disaster risk as a critical threat
and the need to include disaster risk management
as an integral component of corporate risk management. Evidence showing that investing in disaster
risk management can give business a competitive
edge is mounting. At the same time, as the market
for corporate disaster risk management begins to
develop, it creates major multiplier effects, as more
and more business take investment decisions that
reduce rather than increase disaster risk. In the
same way that individual business investments over
time can accumulate to generate systemic disaster
Figure 16.1 Key areas for the future of risk governance

(Source: UNISDR)
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risk, risk-informed investments can over time reduce that systemic risk.
Global foreign direct investment (FDI) is projected
to reach US$1.8 trillion in 2013 and US$1.9 trillion
in 2014 (UNCTAD, 2012). In 2011, 46 percent of this
investment went into manufacturing and another
40 percent into services, including infrastructure.
And approximately US$777 billion or half of all FDI
flowed into low and middle-income countriesii.
Whether or not these trillions of dollars of new investment flow into hazard-exposed areas and how
the resulting disaster risks are managed will have a
decisive impact on the future of disaster risk.
Businesses able to estimate and manage their disaster risks will be less likely to invest in hazardprone areas. And if they do, they will more likely invest in measures to reduce the vulnerability of their
plants and facilities. The same businesses will be

more likely to have addressed disaster risks in their
supply chains and to have increased their resilience.
And the disaster risks they have decided to accept
will be explicit rather than hidden on their balance
sheets. More importantly, they will have recognised
that investing to avoid shared risks and costs and to
address the underlying risk drivers, in partnership
with the public sector and civil society, is not only
good but essential for business itself. Unless those
shared risks are transformed into shared values future business will be neither competitive and sustainable nor resilient.
Already, nascent practices are starting to bring this
emerging paradigm shift from generating shared
risks to creating shared value into focus, opening
new doors, encouraging further questioning, exploratory practices and innovative research. As Figure 16.1 shows, these practices suggest five broad
areas of opportunity for business that in time may
redefine the practice of disaster risk management.

16.2

Putting the disaster into
corporate risk management

As business awareness of disaster risk grows,
more and more businesses will expand their existing risk management strategies to include disaster risk. While they are currently addressing
disaster risk through the lens of business continuity planning, several businesses are gradually
shifting their focus from preparing for and responding to disasters to identifying, analysing
and managing disaster risks.
From business continuity planning to disaster
risk management
As discussed in Chapter 11, most businesses are
currently addressing disaster risk through the paradigm of business continuity planning. Analogous to
emergency preparedness and response approaches in the public sector, business continuity planning
enables businesses to identify potential threats to
their operations and supply chains and to develop

contingency plans that enable business to be resumed quickly and with minimal disruption. By offering immediate and visible benefits, in terms of
predictability and reduced losses, business continuity planning is essential to any corporate risk management strategy.
But while essential, it is only a part and not the
whole. Businesses not only need to strengthen their
resilience when disasters occur but also measure
how their investment decisions are modifying the
levels of disaster risk they face. By shifting their focus from exogenous threats to how risks are constructed through investment decisions, firms will
achieve a major conceptual shift in business culture
with implications for where risk management functions are located in an organisation and the profile
of risk managers.
As Chapters 11 and 15 highlighted, investments are
currently being made in developing new applications and platforms for visualizing and managing
the disaster risks businesses face. As these and
other platforms are brought to the market, corporate risk managers will have access to tools that
can enable disaster risk to be integrated into
broader risk management efforts, beyond the narrow focus on business continuity planning. Such
frameworks and platforms can also facilitate
knowledge networking with peers, scientific institutions and the public sector.
The conceptual shift from managing disasters to
managing risks will be facilitated in businesses
where risk management is already viewed as an integral part of investment planning and corporate
strategy rather than as a specialised department
that helps the business plan and manages contingencies. The shift will also be facilitated in those
businesses where the risk management function
includes staff with a broader understanding of the
dynamics of risk rather than staff with a security
and emergency management background.
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Increasing awareness of disaster risks
One obstacle to integrating disaster risk considerations into broader corporate risk management is a
lack of awareness of its critical importance among
corporate leaders and senior executives. Until there
is greater awareness of the risks that they currently
face and that may have been created through uninformed investment decisions, businesses will continue to be surprised by disasters.
At present, disaster risk management is not explicitly included in the risk management curriculum of
a majority of business schools and is rarely featured in leading business journals. By adding risk
management to existing business school curricula,
the way that risks are managed in businesses could
begin to shift.
If levels of disaster risk and its management were
included systematically as an indicator in surveys
of risk and business performance, and in analyst
forecasts and reports, this would equally provide a
strong incentive for businesses to strengthen their
disaster risk management function. As further explored below, it would also encourage governments to invest in more effective disaster risk management.
Strengthening disaster risk management in
small and medium enterprises (SMEs)
As Chapter 11 highlighted, although large global
corporations have risk management departments,
few SMEs have the capacities to analyse or address
their disaster risk. However, the growing concern of
large businesses with supply chain vulnerability
and resilience may provide a vehicle to support
and strengthen disaster risk management in SMEs.
Rapid progress is currently being made in analysing
and modelling supply chain risks. Businesses are
examining different strategies to reduce supply
chain risk including adding inventories; shortening
supply chains and increasing supply chain visibility;
design information portability; diversifying risks by
creating redundancy; defining alternative distribu240
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tion channels and suppliers; enhancing relationships with supply chain partners; relocating or protecting high-risk facilities; and working closely with
the public sector. For example, sourcing from only
one supplier can reduce production costs, but increases risk if that supplier is affected in a disaster.
Although having multiple suppliers in different locations may raise transaction costs, it reduces the
risk of disruption by securing supply substitutes.
Similarly, businesses are now increasingly selecting
suppliers on the basis of risk criteria rather than
purely on cost minimization.
SMEs play a critical role in most supply chains.
Large businesses have a vested interest in ensuring
that their supply chain partners, including SMEs,
are managing their disaster risks. Supply chain risk
management may therefore become a vehicle
through which large businesses with the necessary
capacities can strengthen disaster risk management in SMEs, which lack those capacities.

16.3

Eyes wide open: integrating
disaster risk information into
business investment decisions

Businesses will continue to invest in hazard-exposed locations given the comparative advantages that many of these places offer and because
infrastructure and supply chains are already in
place. Often, accepting a certain level of risk in a
location can give a business a competitive advantage. But by integrating disaster information into
a broader analysis, using appropriate risk metrics
and open access information can mean that investment decisions are taken with eyes wide
open.
Identifying risk appetite
Businesses in the tourism sector will continue to invest in SIDS; in the agribusiness sector, in countries
with large areas of potentially productive farmland;
and in the urban development sector, in rapidly expanding cities in low and middle-income countries.

But some businesses are now starting to include disaster risks when considering the costs and benefits
and trade-offs implicit in these investment decisions.
Integrating disaster risk estimates into a broader
analysis, which takes into account other considerations such as labour costs, access to markets, stability and infrastructure, would enable businesses
to identify which risk layers can be reduced (for example, through investments in strengthened building or protective measures); which risks cannot be
reduced; and which would have to be managed
through other mechanisms, such as insurance, or
those that can neither be reduced nor shared. By
analysing the cost-effectiveness of these different
disaster risk management strategies, businesses
can decide how much disaster risk to accept and
how much to invest in reducing or sharing that risk;
in other words, businesses can now identify how
much risk appetite is appropriate for their goals and
objectives.
Integrating disaster risk metrics into investment planning
To factor disaster risks into their investment decisions, businesses need access to risk information
and up-to-date estimates that can be easily integrated into planning and decision-making. As a first
step, this may consist of horizon scanning of the
countries and cities they are considering for their investment. Developing such disaster risk profiles requires risk information and metrics at an appropriate scale and format.

tion and convergence between private and public
risk modelling, as evidenced by the Understanding
Risk conferences organised by the World Bank in
2010 and 2012iii and new platforms such as the Willis
Re. Atlas platform (see Chapter 15). The GAR global
risk model and national disaster loss databases,
now being published by an increasing number of
countries, are helping to provide open access risk
metrics that can be used for business investment
decisions.
The integration of disaster risk metrics into analytical business forecasts will be another critical path
for improving the availability of risk information,
particularly for businesses that are not able to manage their own risk identification and estimation
platforms.
Opening the black box: open source and open
access disaster risk information
Proprietary risk models produced by the risk modelling industry are designed to provide detailed information to value the prime of specific portfolios of
assets for the insurance industry and to identify potential risks of insolvency. These models are not
necessarily designed to support investment decisions by businesses or governments. As highlighted
in Chapter 13, this contributes to an information
asymmetry in which purchasers of insurance, including businesses and governments, do not have
access to the information that the insurance industry is using to determine pricing levels.

At present, the growing volume of risk information
being produced at different scales—by universities,
scientific and technical institutions and others—is
rarely standardised, compiled or aggregated in a
way that can be used by corporate risk managers,
finance or planning ministries or by city planners
and administrators.

As open source and open access risk information
becomes more readily available and improved, the
situation may begin to change. Increased risk information availability will facilitate a healthy debate
between businesses, governments and insurers regarding risk levels, patterns, trends and pricing. It
may also encourage governments to develop more
appropriate regulatory frameworks for the insurance industry.

But this scenario is changing rapidly. As highlighted
in Chapter 15, new efforts are stimulating interac-

Most important, it will enable a greater social awareness of disaster risks, which in turn may lead to
241

greater investments in disaster risk reduction from
all levels—businesses; local and national governments; communities; and households.

16.4

Towards public-private
risk governance

As businesses start to scrutinize the levels of disaster risk internalised in cities and countries
before making investment decisions, this will
change their investment behaviour over time. In
turn, risk-sensitive business investment will provide an important incentive for improved disaster risk management and increased investment
in risk reduction by national and local governments.
Managing risks to strengthen competitiveness
At present, hazard-exposed cities and countries often hide or dissimulate their disaster risk to attract
investment. There is only anecdotal evidence that
cities and countries that effectively manage their disaster risk are more successful at attracting investment than those who understate and underplay
their risk levels. However, as open access risk information becomes increasingly available to business,
and as business becomes more aware of disaster
risk, competitiveness strategies based on risk denial
will become less effective.
As disaster risk starts being factored into business
investment decisions, countries with lower risks or
which can demonstrate that their disaster risks are
effectively managed will have a comparative advantage to attract investment. From this perspective,
attracting continued investment is likely to become
one of the primary motivations for strengthening disaster risk management at the national and local
levels.
Some governments are already beginning to include disaster risk management as part of their
competitiveness agenda. This implies that disaster
risk management will have to be integrated into the
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work of trade and investment boards and ministries. For example, information should be provided
on disaster risks and how they are being managed
to potential investors and that information needs to
be factored into the planning vehicles aimed at attracting investment in manufacturing and services,
such as special economic zones, and into the granting of concessions for mining, oil and gas, timber
and agriculture.
Risk-sensitive business investment will also generate a demand for analysis and forecasts that include
rather than ignore disaster risk. And as that analysis
is generated, it will encourage countries to invest
further in disaster risk management. If, at the same
time, disaster risk management is integrated into
the many different competitiveness indices,iv this
will provide further incentives, generating a virtuous
circle in which countries and cities invest in disaster
risk management to enhance their competitiveness,
and businesses invest more in those countries that
can demonstrate effective risk management.
In the case of some very high-risk countries, such as
SIDS, strengthening disaster risk management may
be the most effective way to increase competitiveness. As highlighted in Chapter 7, given their geography and small size of their economies, SIDS have
many constraints to enhancing competitiveness.
Precisely because such a large proportion of their
capital and investment is at risk, reducing that risk
can be their best chance to strengthen competitiveness and attract investment.
New approaches to risk governance
GAR11 laid out the case for integrating disaster risk
management into public investment planning and
called for the strengthening of risk governance in
which finance and planning ministries play a key
role. This built on the findings of GAR09, which highlighted the need for strengthened partnerships between national and local governments and local
communities.
Evidence presented in this report shows that risk

governance at the national and local levels is unlikely to be effective without the involvement of business. Ineffective land-use planning, vulnerable infrastructure and environmental degradation erode
business competitiveness. SMEs in particular are
heavily dependent on publicly managed and regulated infrastructure and services. At the same time,
public regulation alone is rarely effective to regulate
business investment in a way that contributes to risk
reduction. Businesses, therefore, have a vested interest in the effective management of disaster risks
in the city regions where they are located. And to
manage those risks, national and particularly city
and local governments need the participation of
business.
Examples of successful coordination between public administrations and small and large businesses
abound (Wedatta et al., 2012; Ingirige and Amaratunga, 2012). However, as highlighted by the national HFA reports, there is still an enormous gap between policy and strategy, on the one hand, and
between implementation and accountability, on
the other hand, which needs to be bridged. At the
same time, many public-private partnerships (PPPs)
are still limited to emergency response, reflecting
the current focus on disasters rather than on risks in
both public and private sectors.
Actions by the public sector are critical to all sectors. They include creating conditions for a wellstructured and functioning local insurance market;
producing and making available accurate, up-todate and relevant risk information; and working
jointly with business and civil society on regulating
land-use, building and ecosystem services. Given its
role in providing employment, public sector action
to reduce risks faced by SMEs are particularly important.
The counterpart to these actions would be business
participation in national and local risk governance
frameworks on a strategic basis that goes beyond
collaborating in emergencies through the corporate
social responsibility function. This participation

could include, for example, reaching consensus on
land-use planning and zoning decisions in a way
that commits both business sectors and local and
national governments; providing technical support
to designing and implementing disaster risk management strategies and plans; and investing in risk
reduction measures that benefit both business and
the wider community.

16.5

Disclosing the disaster
risk balance sheet

Reporting on disaster risk by business is currently largely unregulated, but will become increasingly important in future. Businesses begin to
undertake integrated reporting that includes information on sustainability and risks in the full
picture of business performance. As disaster
risks become factored into the decisions of investors, businesses will then have powerful incentives to invest in effective disaster risk management.
Reporting risks
As highlighted in Chapter 12, increasing pressure
from government regulators is likely to provide a
powerful incentive for businesses to identify, estimate and disclose both their internal and shared
risks. These regulators are confronting businesses
with additional sustainability-related legislation
and fiscal instruments. At present, these additional regulatory requirements are largely focused on
climate change. However, the scope of these instruments could easily be expanded to address
other kinds of disaster risks, including those associated with geological and not just weather-related
hazards. Increasingly, business, investors and governments are recognizing that more transparency
is good for business. Image is improved and reputational risk diminished, which is critical given the
increasing sophistication of the global media in
exposing practices that increase or share disaster
risk. Also the risk or litigation from those sharing
the disaster risks generated by business would be
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reduced. This is particularly important give new
and emerging perspectives on claims and compensation.

income, there is a strong incentive to make investments that avoid the generation of shared disaster
risks.

If both disaster risks internalised in a business’s
own assets and operations as well as shared risks
that are transferred to others are accounted for
and reported, then investors would be able to factor these risks into their investment decisions,
avoiding businesses with high and unmanaged disaster risk. Improved reporting would also encourage disaster risk to be factored into analyst and
credit ratings, which would further encourage
businesses to invest in effectively managing their
disaster risks.

In principle, fund beneficiaries can gain from reduced environmental costs associated with fund investments, i.e. by reducing the corporate externalities of business investments, the value of the funds
can increase, and costs—such as higher taxes to
compensate for externalities—can be significantly
reduced (UNEP FI and PRI, 2011).

Similarly, improved reporting may contribute to
more sensitive insurance pricing. Insurance pricing
could then become another important catalyst for
greater transparency in equity markets and more
prudent investment practices (Stahel and Orie,
2012).
One issue that needs to be addressed is agreement
on common standards and metrics for measuring
and quantifying disaster risks. Estimating the cost
of shared risks is not a trivial exercise, particularly
when it comes to valuing natural capital. As a result,
performance criteria for investment contracts and
loans that take natural capital—and disaster risk
considerations—into account have yet to be identified (Cambridge Programme for Sustainable Leadership, 2011b). Recent initiatives are now addressing this gap (TEEB, 2010) although there is still a
need to link the real costs of externalities, such as
environmental pollution or destruction of natural
capital, to the cost of increased shared disaster risk.
Universal ownership of disaster risks
Other concepts such as ‘universal ownership’ have
the potential to encourage risk-aware investing by
large institutional investors, such as pension funds
and sovereign wealth funds. Given that these funds
have a fiduciary responsibility to their beneficiaries
for prudence and to provide sustainable long-term
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The effectiveness of universal ownership will depend on overcoming information asymmetry, in
which providers of investment opportunity know
more than investors and control the information of
those whose money they manage. Although fund
managers may have fiduciary responsibility for
prudence, this will be reinforced if beneficiaries actively encourage investments that do not lead to
increasing disaster risk.
Given the volume of capital under the management
of large pension and sovereign wealth funds, the effective application of the principal of universal ownership could provide a major incentive for businesses to manage their disaster risks more effectively
and to ensure that their investments are risk-neutral. Stronger emphasis and direction of asset owners to their managers to integrate disaster risks into
their investment strategies across all asset classes
could generate significant change (IIGCC et al., 2010).

16.6

The business of
managing disaster risks

The size of the market for disaster risk reduction
is potentially huge. The World Bank, for example,
estimates that climate change adaptation will require investments of US$75–US$100 billion annually between 2010 and 2050 (World Bank,
2010). The costs of corrective disaster risk management may be similar. But in reality, the market is much greater. If all the US$1.9 trillion of

FDI foreseen for 2014 were disaster-risk sensitive, this would represent an enormous business
opportunity. And FDI is only a small proportion
of total investment in produced, natural and intangible capital.
Disaster risk management as a business sector
Many businesses now see disaster risk management
as both an opportunity and a key sector for development. Among companies polled by the Economist
Intelligence Unit, 63 percent saw opportunities to
generate value from disaster risk reduction (for example, developing new crop-insurance products or
designing more resilient structures) and 20 percent
had already generated new revenue (UKTI, 2011).
As highlighted in this report, these opportunities include the development of applications to provide
risk estimates and information and platforms for
corporate risk management. They will also increasingly embrace the design of infrastructure and
buildings, of ecosystem approaches to disaster risk
management, and the provision of advice and technical assistance to the public sector.
But the scope is not restricted to those activities
explicitly labelled disaster risk management. A
large and growing number of business initiatives
are unfolding in all regions. They are creating value
from the sustainable management of natural capital and the environment, from reducing energy
consumption and investing in renewable energy
and from involving and benefiting local communities and households.
Although many of these initiatives contribute to climate change mitigation and adaptation, environmental sustainability and increasing local incomes
and employment, some already generate co-benefits vis-à-vis reduced disaster risk. The green building movement is a good example of a new business
area that generates benefits in all these domains.
The vast scope of these initiatives not only includes
businesses but designersv and others that stimulate
business innovation.

Many of these initiatives are now being driven under
the sustainability agenda of businesses rather than
through the risk management agenda. However, to
the extent that they address underlying drivers of disaster risk—such as declining ecosystem services
and badly planned and managed urban development—they will also have a major impact on the future of disaster risk. They often reflect a change of
core values in a new generation of professionals entering business, which are more likely to embrace
concepts such as sustainability and equity more
than their peers of previous generations. But they
also recognise that change requires investment and
investment can mean business opportunity.
Businesses investing in these initiatives often recognise that the creation of shared value rather than
shared risk is essential for longer-term business resilience, competitiveness and sustainability, while
presenting immediate opportunities to generate
revenue and new business opportunities.
Certification and standards
The development of disaster risk management as a
business sector that creates shared value will be
stimulated by the introduction or adoption of certification or similar types of ‘seals of approval’ (Johanesson et al., 2013; FM Global, 2010; Mahon et al.,
2012). This may include the development of international standards, such as ISO, but also voluntary
industry sector-specific certification programmes.
Certification programmes already exist in a number
of sectors, for example, in sustainable tourism and
forestry and in energy-efficient building. At present,
these programmes rarely make explicit mention of
disaster risk management, though reducing disaster
risks may be an important co-benefit. For example,
certification of sustainable urban development can
be adapted to include assessment of drainage and
run-off capacity, flood risk and heat absorption.
The benefits of certification are that businesses investing is hazard-resistant building or infrastructure,
for example, would probably see higher growth and
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returns than those that do not, as certification is increasingly recognised and valued by consumers.
This would provide a tangible incentive for businesses to invest in a way that reduces rather than
creates shared disaster risks.

Notes
i

PwC and Willis Re., for example.

ii The UNCTAD report refers to developing countries, which are
low and middle-income countries.
iii https://www.understandrisk.org.
iv WEF competitiveness index; UN HABITAT urban prosperity index
and UNCTAD FDI attractiveness index.

16.7

Epilogue

This report has made the business case for disaster
risk reduction. The factoring of disaster risk considerations into business investment decisions is critical to achieve more resilient, competitive and sustainable economies and societies. And creating
shared value through investing in disaster risk reduction can itself be a huge business opportunity.
Perhaps the most important achievement of the
HFA is an enhanced global understanding of the
principal pillars of disaster risk management, particularly among national and local governments
and civil society. This now has to mature into a real
understanding of disasters not as exogenous threats
to an otherwise functioning economic and social
system, but as a material expression of serious fissures in our approach to economic growth and development.
This report highlights that unless this understanding
is now integrated into business investment, the possibility that the HFA goal will be achieved is remote.
The future of disaster risk hinges on the extent to
which business embraces disaster risk reduction.
As we now approach 2015, international efforts are
intensifying to formulate a new framework for disaster risk reduction: HFA2. Ensuring that the business
case for disaster risk reduction is explicitly included
in that framework will provide a critical incentive for
the constructive engagement by business, on which
future resilience, competitiveness and sustainability
depend.
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v http://inhabitat.com/how-americas-infrastructure-can-bestrengthened-against-future-natural-disasters/3/,
http://www.
worldchanging.com/cities/, http://www.ecogeek.org/, http://greenopolis.com/.

Glossary
GAR13 uses an expanded set of terms and definitions building on those included in GAR09 and
GAR11.
Disaster risk is considered to be a function of hazard, exposure and vulnerability. Disaster risk is
normally expressed as the probability of loss of life,
injury or destroyed or damaged capital stock in a
given period of time. Generic definitions of these
and other terms are available in the UNISDR
Glossary.i The way these terms are used in GAR13 is
explained below.
GAR11 uses the term physical (rather than natural) hazard to refer to hazardous phenomena such
as floods, storms, droughts and earthquakes. Processes such as urbanization, environmental degradation and climate change shape and configure
hazards; therefore, it is becoming increasingly difficult to disentangle their natural and human attributes. Major hazard is used to refer to global or
regionally important hazards such as earthquakes,
tsunamis, flooding in large river basins and tropical
cyclones. Localized hazard is used to refer to
smaller-scale hazards such as flash or surface water flooding, fires, storms and landslides, which
tend to affect particular localities. Exposure is
used to refer to the location and number of people,
factories, offices or other business assets in hazard-prone areas. Vulnerability is used to refer to
the degree of susceptibility of these assets to suffer damage and loss, for example, due to inadequate design and construction, lack of maintenance, unsafe and precarious living conditions,
lack of access to emergency services etc. Resilience is used to refer to the capacity of systems
(ranging from national, local or household economies to businesses and their supply chains) to absorb or buffer losses, and recover.
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Extensive risk is used to describe the risk of lowseverity, high-frequency disasters, mainly but not
exclusively associated with highly localized hazards. Intensive risk is used to describe the risk of
high-severity, mid to low-frequency disasters,
mainly associated with major hazards. Emerging
risk is used to describe the risk of extremely lowprobability disasters associated with new patterns
of hazard and vulnerability. Geomagnetic storms,
for example, have always occurred, but the associated risks are now magnified by the growing dependence of modern societies on vulnerable energy and telecommunications networks. Underlying
risk drivers are development-related processes
such as badly planned and managed urban and regional development, environmental degradation,
poverty, climate change and weak governance,
which shape risk patterns and trends.
In this report, data on direct disaster losses refer to
damage to human lives, buildings, infrastructure
and natural resources. Direct disaster losses to business refer to the damages to factories, offices,
equipment and stocks. Indirect disaster losses are
declines in business output or revenue incurred owing to business interruption, as a consequence of
direct losses or owing to impacts on a business’
supply chain. Wider impacts refer to, for example,
loss of market share or damage to a business reputation as clients take their business to competitors,
skilled workers move to other employers and relationships with suppliers are severed. Macroeconomic effects can be felt as a consequence of all
three types of losses and impacts and can in turn
negatively affect business performance through a
constrained enabling business environment.
Shared risks or costs refer to risks that are transferred in time or space to other sectors or to the
wider economy. They can also be referred to as externalised social and environmental costs.

The risk assessment for GAR13 uses a probabilistic approach. Probability is defined as the likelihood of an event occurring compared to all the
possible events that might occur. The exceedance
probability is the likelihood of one event of a given
magnitude occurring or being exceeded within a
defined time span. Frequency is the expected
number of times that a particular event occurs in a
defined time span. Return period is the average
frequency with which a particular event is expected to occur. It is usually expressed in years, such as
1 in X number of years. This does not mean that an
event will occur once every X numbers of years, but
is another way of expressing the exceedance probability: a 1 in 200 years event has a chance of 0.5
percent to occur or be exceeded every year.
Annual average loss (AAL) is the estimated average loss per year over a long time period considering the range of loss scenarios relating to different
return periods. The probable maximum loss
(PML) is the maximum loss that could be expected
for a given return period, for example of 250 years.

quakes and tropical cyclones with urban produced
capital and gross fixed capital formation. In the
case of tsunamis, relative disaster risk is estimated
using the proportion of urban produced capital exposed to tsunamis.
Disaster risk reduction (DRR) describes the policy objective of reducing risk. Disaster risk management (DRM) describes the actions that aim to
achieve this objective. Actions include prospective risk management, such as better planning,
designed to avoid the construction of new risks;
corrective risk management, designed to address pre-existing risks; compensatory risk management, such as insurance that shares and
spreads risks; and disaster management measures such as business continuity planning, preparedness and response. Risk governance is used
to describe how national or local governments
work with business, civil society and other actors
to organize DRM, including, for example, through
institutional arrangements, legislation, policies
and strategy.

Capital stock is made up of produced capital,
natural capital and intangible capital.ii
Produced capital is the total value of machinery,
equipment, structures (including infrastructure)
and urban land. GAR 13 analyses urban produced
capital, defined as the produced capital in urban
areas with more than 2,000 inhabitants. Exposed
produced capital refers to the urban produced
capital stock that is exposed to natural hazards.
Natural capital is the total value of existing nonrenewable resources (including oil, natural gas,
coal and mineral resources) as well as cropland,
pastureland, forests and protected areas. Intangible capital includes values such as human capital,
institutional infrastructure and social capital.

i See UNISDR, 2009. Terminology on Disaster Risk Reduction. Geneva, Switzerland: UNISDR.
ii Based on a definition developed by the World Bank to estimate the wealth accumulated historically in a country (World Bank,
2010a).

Gross fixed capital formation is the total value of
capital investment by the private and public sectors in a given year. In GAR13, relative disaster risk
is estimated by comparing the AAL for earthccxlix
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Croatia, Czech Republic, Djibouti, Dominican Republic, Ecuador, Ethiopia, Fiji, Finland, France,
Gambia, Georgia, Germany, Ghana, Greece, Guatemala, Hungary, India, Indonesia, Iran (Islamic Republic of), Italy, Japan, Jordan, Kazakhstan, Kenya,
Kiribati, Lebanon, Lesotho, Malawi, Malaysia, Maldives, Marshall Islands, Mauritania, Mauritius, Mexico, Micronesia (Fed. States of), Monaco, Morocco,
Myanmar, Nauru, Netherlands, New Zealand, Niger,
Niue, Norway, Pakistan, Palau, Palestine (State of),
Panama, Papua New Guinea, Peru, Poland, Portugal, Republic of Korea, Romania, Rwanda, Saint
Kitts and Nevis, Samoa, Senegal, Serbia, Slovenia,
Solomon Islands, Sri Lanka, Sweden, Switzerland,
Togo, Tonga, Trinidad and Tobago, Turkey, Turks
and Caicos Islands, Tuvalu, Uganda, United Kingdom of Great Britain and Northern Ireland, United
Republic of Tanzania, United States of America,
Uruguay and Vanuatu.
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• Arab States (Amjad Abbashar, Luna AbuSwaireh, Lars Bernd and Ragy Saro);
• Asia and Pacific (Jerry Velasquez, Madhavi Aryabandu, Hang Thi Thanh Pham, Sujit Mohanty,
Glenn Dolcemascolo, Yongkyun Kim, Laura Niskanen and Akapusi Tuifagalele); and
• Europe and Central Asia (Paola Albrito, Stefanie

Dannenmann, Abdurahim Muhidov and Goulsara Pulatova).
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(Craig Duncan, Joel Margate, Revati Mani Badola
and John Ravi Hayag).
National disaster loss data
Bolivia: Vice Ministerio de la Defensa Civil - VIDECI
(Carlos Mariaca Ceballos, Omar Pedro Velazco);
Chile: Universidad de Chile (Alejandro León, Carolina Clerc); Colombia: Corporación OSSO ( Nayibe
Jimenez, Cristina Rosales, Yuliana Diaz); Costa Rica:
Programa Integral de Gestión de Riesgos de Desastres de la Universidad Nacional - PRIGD UNA (Alice
Brenes Maykall, David Smith); Djibouti: Centre
d’Études et de Recherches de Djibouti - CERD (Samatar Abdi Osman, Ahmed Madar); Ecuador: Secretaría Nacional de Gestión de Riesgos - SNGR (Dalton
Andrade Rodríguez); El Salvador: Dirección General
del Observatorio Nacional -DGOA, del Ministerio del
Medio Ambiente y Recursos Naturales - MARN (Ivonne Jaimes, Tere Isabel Flores); Ethiopia: Ministry of
Agriculture and World Food Programme – WFP (Animesh Kumar, Workneh Hundessa, Edget Tilahun,
Getnet Kebede); Guatemala: La Red de Estudios
Sociales en Prevención de Desastres - LA RED (Gisela Gellert); Guyana: Civil Defence Commission - CDC
(Kester Craig, Sherwin Felicien, Salita Pooran); Honduras: Instituto Hondureño de Ciencias de la Tierra
- IHCIT de la Universidad Nacional Autónoma de
Honduras - UNAH (Jessica Velásquez, Carmen María
Rodríguez, Roberto Antonio Ortiz Nelson Sevilla,
Oscar Elvir); Indonesia: Indonesian National Board
for Disaster Management BNPB (Ridwan Yunus); Islamic Republic of Iran: Ministry of Interior and
UNDP (Amin Shamseddini, Victoria Kianpour); Jamaica: Office for Disaster Preparedness and Emergency Managament – ODPEM (Leiska Powell, Anna
Tucker, Rashida Green, Sherese Gentles, Sashekia
Powell, Fredene Wilson); Jordan: Civil Protection
(Waleed Al-So’ub); Kenya: National Disaster Operations Center (Rhea Katsanakis, Oliver Madara, Isabel
Njihia, Faith Langat); Laos: National Disaster Management Organization - NDMO, Laos (Sisomvang
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Vilayphong, Bouasy Thammasack, Thitiphon Sinsupan, Hang Thi Thanh Pham, Thanongdeth Insisiengmay, Somvath); Lebanon: Office of the Prime Minister and UNDP (Nathalie Zaarour, Lama Tabbara,
Bilal El-Ghali); Mali: Protection Civil du Mali (Mamadou Traore, Diawoye Konte, Aboudra Koungoulba,
Savane Foulematou SY); Mexico: La Red de Estudios Sociales en Prevención de Desastres - LA RED
(Elizabeth Mansilla); Mozambique: Instituto Nacional de Gestão de Calamidades -INGC and UNDP
(Dulce Chilundo, Eunice Mucache, Antonio Queface);
Nepal: National Society for Earthquake Technology
–NSET (Amod Dixit, Gopi Bashal); Nicaragua: Sistema Nacional para la Prevención, Mitigación y Atención de Desastres - SINAPRED (Ana Isabel Izaguirre,
Mercedes Martínez, Gisela Guevara, Carlos Olivares,
Noé Ubau, Ernesto González); Orissa: State Disaster
Management Authority (Kalika Mohapatra, Ambika
Prasad); Pacific Islands: SPC/SOPAC (Jutta May, Nicole Daniels, Litea Biukoto); Panamá: Sistema Nacional de Protección Civil – SINAPROC (Eric Reyes,
Kenat Saarim Camaño Guerra); Perú: Centro de Estudios de Prevención de Desastres - PREDES (José
Sato Onuma, Alfonso Diaz Calero, Julio Meneses
Bautista, Yeselín Díaz Toribio, Ingrid Azaña Saldaña);
Sri Lanka: Ministry of Disaster Managemen ( Dinesh
Rajapaksha); Syrian Arab Republic: Ministry of Local Administration (Kinda Muhana, Claude Amer);
Timor Leste National Disaster Operation Centre –
NDOC, Ministry of Social Solidarity (Lourenco
Cosme Xavier, Maarten Visser); Uganda: Office of
the Prime Minister, Department of Disaster Preparedness and Management (Samuel Akera, Charles
Odok); Uruguay: Sistema Nacional de Emergencias
de la Presidencia de la República – SINAE (Virginia
Fernandez, Sabrina Pose, Soledad Camacho, Ana
Maria Games, Pablo Capurro); Venezuela: Dirección
Nacional de Protección Civil y Administración de
Desastres – DNPCAD (Jairo Sanchez, José Scire);
Vietnam: Ministry of Agriculture and Rural Development and UNDP (Ian Wilderspin, Miguel Coulier,
Oanh Luong Nhu, Nguyen Thi Thu Thuy); Yemen:
Ministry of Environment (Majed Alrefai).
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The present perspective summarizes and projects the results of a two-day workshop held in
2013 with the presence of 21 known disaster risk specialists from academia and practice.
Faced with the disconnect between ever-increasing and even-accelerating disaster losses and
the declared progress in disaster risk management (DRM) practice over the last eight years,
the document attempts to explain the current situation and project future needs in order to
increase the saliency and effect of DRM. A review of current conceptual problems and their
impact on knowledge and action, of the current role of DRM in society, of governance
aspects and of the notion of transformative development and its relationship to DRM is
provided. The critique of current practice and understanding of disaster risk then leads to an
attempt to identify key needs for the future and changes that must be introduced in order for
DRM to become more mainstream and effective. Among the more central concerns, the
document points to the way in which disasters are still many times seen as exogenous
happenings as opposed to social constructions, product of skewed development practices.
This then is reﬂected in much governance practice and action that are ﬂawed. The difﬁculty
in moving from a reactive and corrective DRM practice to a more prospective, risk
avoidance practice is also highlighted.
Keywords: adaptive management; risk; developing countries

Background
On 18 and 19 April 2013, 21 disaster risk and development specialists met at the headquarters of
the Latin American Social Science Faculty (FLACSO) in San Jose, Costa Rica, for an open discussion on the future of disaster risk management (DRM). The meeting brought together professionals from different regions and from academia, international agencies, national DRM
organizations and Non governmental organizations (NGOs). Between them, they brought to
the table more than 500 years of accumulated experience in research and practice.
The future of DRM is a generic theme of the upcoming 2015 UN Global Assessment Report
(GAR) on Disaster Risk Reduction (GAR15), to be published by the United Nations Ofﬁce on
Disaster Risk Reduction (UNISDR). The San Jose meeting was convened to provide direct
†
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inputs to the GAR 15, and to contribute to discussions as regards the new international framework
for DRM which will enter into force in 2015 and is known for now as Hyogo 2.
This document hypothesizes or analyzes how the conceptual underpinnings, governance
arrangements and the political and economic imperatives for disaster risk reduction (DRR)
have or may have developed in a way that helps guarantee that risks and losses will continue
to rise. It also identiﬁes and explores pathways for a reinterpretation, and eventually for
change in the practice of DRM itself. It offers the result of a collective construction of ideas, concepts and imaginaries that many times challenges the current orthodoxy on how to manage disaster risk.
The present document is not a traditional academic article following traditional academic protocols. It stands at the intersection between an extended editorial or opinion piece and a scientiﬁc
article. It summarizes the results of an open discussion based on the collective experience and
knowledge of the meeting participants. The ideas and conclusions proffered are not referenced
in a traditional academic manner, given that these resulted from common agreement among
those present in the debate but with no set published piece quoted to substantiate them. Many
ideas take the form of hypotheses and suggestion rather than necessarily proven cold fact.
These open up areas for enquiry and research rather than close out ideas in ﬁxed format and conclusion. For this reason many times examples and evidence are not provided, but, rather, an invitation to enquiry is proffered.
However, it is clear that the collective ideas of the meeting participants are based on a combination of their own experience and writings, and the intellectual input of many other different
authors and scholars. In order to recognize such third party intellectual inputs and offer the reader
the opportunity to follow up on reading and debate, we have provided a selective bibliography of
some key writings that follow in the vein and provide stimulus to the type of discussion and
debate offered here.
A starting point for discussion
The Hyogo Framework for Action (HFA) was endorsed by 168 national governments at the
second World Conference on Disaster Reduction held in Kobe, Japan, in 2005. Since then evidence from the self-assessment reports prepared by governments for UNISDR using the online HFA Monitor highlight incomplete but nevertheless gradual progress toward the implementation of the HFA. It would thus appear that nations across the world are making progress, at times
recorded as signiﬁcant, toward the HFA objective of reduced disaster losses and impacts.
Disaster loss and risk data tell a very different story. Mortality associated with ﬂoods, winds,
drought and other hydro-meteorological events is trending downward globally, because of
improved development conditions; the strengthening of legal, institutional and legislative structures and systems for disaster management; early warning and local capacities for preparedness
and response. Large-scale events affecting less developed areas such as Cyclone Nargis in
Myanmar or Typhoon Haiyan in Philippines can and do still produce massive mortality.
Economic and livelihood losses associated with damaged and destroyed housing, infrastructure, public buildings, businesses and agriculture are, however, all still increasing rapidly together
with the mortality associated with geological hazards such as earthquakes and tsunamis. There is
thus an evident contrasting of the reported gains associated with HFA implementation on the one
hand, and the rising economic and livelihood losses reported in all databases on the other.
This ‘contradiction’ raises a fundamental question: are losses rising because of insufﬁcient
HFA implementation or because the DRR paradigm embodied in the HFA is not ﬁt for
purpose? If a nation fully implements the HFA, will its disaster risks and losses really be
reduced? This question is highly relevant when nations are debating how to invest increased
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resources further into a second HFA. If the DRR paradigm was not leading to reduced losses, then
increasing investment in this paradigm would be tantamount to reinforcing failure. Beyond the
basic question as to the relevance of the DRR approach, there is also always the fundamental
question as to whether disaster risk is an almost natural consequence of past and current development models and trajectories. In such a case attempting to design a new DRR approach or
mainstream this into development, as opposed to implementing a new paradigm of development
itself, would of course also lead to failure. Here it could be argued that the idea of a new DRR
approach would necessarily have to take account of its role in the deﬁnition of modiﬁed or
new development parameters.
These questions are not only relevant to low- and middle-income countries. The recent
impacts of Hurricanes Katrina and Sandy in the USA, ﬂooding in Europe and the Japanese
tsunami question the success of the DRR paradigm in high-income contexts as well. Evolving
climate change may and probably means that all regions and ecosystems, irrespective of their
levels of economic development, will face new and emerging hazards that may magnify disaster
impacts. Likewise, as economic globalization may radically reshape exposure and vulnerability
patterns, both risks and losses could ripple and be transmitted through value and supply
chains, meaning that even economies not directly exposed to hazards can be at risk.
The ‘contradiction’ between stated advances and the reality of risk construction may be
approached in two ways. First, reported HFA progress by governments does not necessarily indicate progress on the ground. Countries may be doing far less well in HFA implementation than
they believe or have reported. The shift from response-oriented emergency management and disaster preparedness toward the more integral and comprehensive DRR paradigm, expressed in the
HFA, is more incipient in reality than in discourse; there is only weak ownership by stakeholders
and little real political and economic support. In some countries even basic response capacities
may still be lacking.
Legislation is passed but then not implemented. Specialized DRR institutions lack the political authority or technical capacity to inﬂuence development sectors. Emerging policy frameworks
and institutions designed to address climate change adaptation seldom build on existing experience in DRR. Local governments lack the resources or capacities to fulﬁll mandated responsibilities. The necessary resources and investments are rarely forthcoming. These and many other
shortcomings have been documented and discussed in the UNSIDR Global Assessment
Reports for 2009, 2011 and 1013, as well as in other studies and reports. So evidence exists
that HFA implementation is more superﬁcial than would appear. Political declarations and discourse have not translated into real political and economic commitment.
The possibility that disaster losses and impacts would continue to rise even if the HFA was
fully implemented, however, is real. It is no accident that the policy, institutional and ﬁnancial
implications of HFA Priority for Action 4, calling for risk sensitive development in the social,
urban, infrastructure and environment sectors, have achieved least traction. There is no evidence
to suggest that disaster risk is widely accounted for in new public and private investments,
although isolated successes have been documented. While the HFA created a space for anticipatory or prospective DRM, most nations have yet to tread there. We cannot rule out the possibility
that treading there is almost impossible if current economic growth and social inclusion trends are
maintained.
HFA implementation is still dominated by the DRR paradigm (the very term reduction signiﬁes dealing with existing conditions). Efforts and resources are concentrated in corrective
and compensatory risk management, which attempts to reduce or operate in the context of
already existing risk. The emphasis is still on reducing or compensating for disaster losses and
damage as opposed to transforming the underlying drivers that generate risk in the ﬁrst place.
Moreover, although Hyogo’s priority 4, directed at reducing underlying risk factors, points in
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the right direction, the mechanisms outlined for this do not really detail or target underlying
causes. Rather, they point to the conditions and circumstances these underlying causes lead
to – inadequate land use and environmental planning, poverty, etc. Prospective risk management,
avoiding future risk construction, is still a distant goal in an age of immediacy.
In the coming decades, as the global economy breaks through planetary boundaries, disaster
risk construction and accumulation will accelerate at an increasing rate, driven by factors including continued population and economic growth in exposed locations, pressure on land and water
resources, badly planned and managed urban development, increasingly unequal income distribution and economic opportunities, the decline of ecosystem services and climate change and
variability. All these risk drivers are manifestations of contemporary global economic development and will magnify the disaster risk levels that nations have been unsuccessful in dealing
with so far. The likelihood that risks rise faster than DRR and climate change adaptation can
reduce them is a very real one.
If countries make increased investments in order to address and reduce existing risks while
failing to address the underlying risk drivers and their underlying causes, more and more effort
will lead to diminishing returns. DRR may produce tactical gains in speciﬁc places and times,
but these gains usually are ephemeral. At the same time as HFA implementation is still incipient,
DRR is now rowing against a fast rising tide of risk construction and accumulation related directly
to existing development trajectories and parameters. There is now a very real possibility that risk
accumulation will reach a tipping point after which the effort and resources that are necessary to
reduce risk will exceed the capacity of future generations. From this perspective, continuing with
the current HFA would reﬂect Einstein’s deﬁnition of insanity: ‘trying the same thing over, expecting different results’.
Bad star versus downturn: the conceptual underpinnings of DRR
If the conceptual underpinnings of DRR should be ﬂawed, misinterpreted or misused, then the
governance arrangements and instrumental systems that ﬂow from those underpinnings will
also be ﬂawed and unﬁt for their intended purpose.
Concepts, research and practice have, since the 1970s, increasingly highlighted how disasters
are manifestations of unresolved development problems and outcome-based indicators of skewed,
unsustainable development processes. Through the analysis of disaster loss data, global risk
models, case studies and HFA reports, publications such as the GAR have provided increasingly
convincing evidence to support the assertion that hazard exposure and vulnerability are socially
constructed through the interaction of economic, territorial, cultural and political processes operating at different spatial and temporal scales.
Most hazards are constructed through the same economic, social and territorial processes that
generate exposure and vulnerability. Here it should be made clear that hazard is interpreted as not
being the physical event as such, but rather the extent of the danger it represents to existing assets
and population. Tropical cyclones, drought and ﬂoods are increasingly mediated by environmental degradation, land-use changes and climate change. Earthquake hazard is conditioned by
factors such as groundwater extraction and landﬁll. The scientiﬁc consensus that climate
change, and the hazards associated with it, is anthropic has been published in the InterGovernmental Panel on climate change (IPCC) Special Study on Managing the Risks of Extreme
Events and Disasters – SREX – and the IPCC 5th Assessment Report – AR5.
Disaster and climate change induced risk is therefore increasingly accepted as endogenous to
social and economic development. DRR as a paradigm, however, continues to be driven by the
increasingly outdated notion that disasters are exogenous and unforeseen shocks that affect supposedly normally functioning economic systems and societies rather than endogenous indicators
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of failed or skewed development, of unsustainable and insane economic and social processes and
of ill-adapted societies. Underneath the technocratic veneer of DRR, the view of disasters as ‘Acts
of God’ (or ‘Nature’) still resonates.
Despite 40 years of evidence pointing to the contrary, even specialized publications and
forums continue to refer to natural disasters driven by ‘extreme’ events, which are often taken
to be synonymous with the disaster itself. While social research has prompted a shift toward
understanding vulnerability (the human propensity to suffer damage and loss) and extensive
risk (that associated with the dispersed and recurrent occurrence of small and medium scale
impacts), the dominant focus continues to be modeling extreme events, associated with intensive
risk and their impacts. This tendency has been reinforced by the climate change discourse and
research, which emphasizes extreme events instead of the long-term risk continuums that need
to be addressed and which has served to further remove DRR from policy choices on economic,
social and territorial development.
Risk has become abstract and compartmentalized and its dependent relationship with development processes has been blurred and obscured. Disaster risk is still considered as an externality
to be managed, the act of a ‘bad star’ (Latin: dis-aster) that must be prepared for, and not as a
socially constructed problem driven by underlying processes whose neglect manifests as a predictable and always tragic ‘down turn’ (Greek: cata-strophe). The tendency for nature to be designated as the ‘enemy’ never went away and may now be resurgent, as illustrated by animist
references to ‘assassin’ storms, ‘killer’ earthquakes, etc.
The continued dominance of exogenous disasters over endogenous risks in concepts and imaginaries spills over into language and praxis. The language of DRR is one of malaise, loss,
damage, deﬁcit and negativity. Disaster risk is considered de facto as a negative variable to be
minimized, as opposed to also being an attribute that can be beneﬁcial, when properly understood
and managed, much in the same way that a ﬂood or volcanic eruption is both resource and hazard
– a resource where it provides access to fertile soil and livelihood opportunities and hazard when
ﬂooding and eruption occasionally occur.
In contrast, the broader language of risk, as used in other ambits and sciences, brings concepts
of transformation, opportunity, stakes, trade-offs earnings and human and ecosystem security to
the table. Risk is a normal and inseparable part of economic activities and development that may
signify earnings and beneﬁt for some, while damage and loss for others; or earnings and proﬁt at
one time and loss and damage at another according to how the resource-hazard continuum plays
out historically. The opportunities associated with risks may become visible immediately after
disasters, sometimes leading to a temporary un-freeze of the dominant imaginary. However, preexisting conceptions soon lock back into place and the opportunity for transformation and change
is rarely seized on.
The imaginary of protection against external shocks and threats is also reﬂected in institutional terminologies. There are Ministries of Disasters and Emergency Management not Ministries of Resilience and Sustainability or using some other nomenclature reﬂecting more
positive attributes. In contrast, other sectors or areas have Ministries of Health not Ministries
of Illness, or Ministries of Public Safety not Ministries of Crime. Emphasis is rarely placed on
the positive social and economic attributes that can result from effectively managing ‘disaster’
risk. Disaster risk research is becoming established as an independent ﬁeld of inquiry, rather
than a much more complex, integrated and mutually inﬂuencing process where ﬁnancial,
health, economic and social risks are considered as both facets and at the same time contributing
factors in an interdependent process of risk creation, accumulation, reduction, transference and, at
some point, manifestation.
The imaginary of exogenous events underpins the DRR paradigm embodied in the HFA. The
very term DRR points to reducing risks that are there, rather than addressing the processes that
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generate risk in the ﬁrst place. By reducing risks, the magnitude of loss, realized or actualized risk
is reduced. DRR is understood as protecting development against a tangible external threat. As
disaster risk is a thing, then tangible instruments ranging from response and preparedness, to corrective risk management and insurance can be designed to reduce that thing. The outcome is a
product-oriented approach designed to protect precisely those economic processes and relations
that generate risk in the ﬁrst place. Terms such as ﬁnancial protection point toward protecting
public ﬁnances against external threats, rather than recognizing that the way those ﬁnances are
used either reduces or accelerates risk accumulation. In the private sector, risk analysis is often
limited to ﬁnancial risk and internal rates of return on investment. In the best of cases disaster
risk is considered an externality rather than reﬂecting complex interrelationships between development and society. Development gains are privatized and disaster losses socialized (distributed
among many that have had no part in their construction and existence) or usually subsidized by
the public sector or treasury as residual risk.
How disasters and risks are conceived is therefore of critical importance. The imaginary of
DRR has inﬂuenced both how the problem is deﬁned and constructed, and how the governance
arrangements, incentives and instrumental systems developed to address the problematic have
been designed. DRR has become, at best, an add-on to development and, at worst, an autonomous
sector largely removed from development processes. In essence, DRR has become a band-aid that
is applied to development, an airbag that inﬂates (often too late) when there is a crisis but under
other circumstances receives very little attention or ﬁnance.
Getting rid of both the ‘disaster’ connotation and the ‘reduction’ paradigm would therefore
seem to be essential preconditions for developing in a different way that avoids generating and
accumulating new risks. In the same way, concepts such as ‘developed’ or ‘developing’ countries
need to be replaced by ‘sustainable or adaptable’ or ‘unsustainable and non-adaptable’ countries
or countries whose ‘sustainability depends on the unsustainability of others’.
Understanding disaster risk as a holistic and endogenous characteristic of particular development pathways and practices, constructed through day-to-day decisions by those with stakes in
those pathways and practices, implies a very different approach. This more holistic vision of
risk is coherent with the idea of a risk continuum and a linked set of incremental, systemic, adaptation and evolutionary responses. DRM (as opposed to reduction) then becomes a question of
choosing development pathways in the context of underlying values, ethics, morality and equity.
The recognition that disasters are outcomes of skewed development should be taken as the
starting point for constructing a new conceptual paradigm and a fresh imaginary of disaster
risk and its management. This implies shifting focus from reducing existing risks to addressing
development-based risk drivers and processes. Sustainability or security implies the construction
and accumulation not of risk, but of resilience and transformative capabilities in society and its
communities, based less on short-term greed and overconsumption and more on equity and
solidarity.
DRM should be understood as a pathway toward sustainable development, human welfare
and well-being, rather than as a means to protect unsustainable development. It therefore
becomes a vehicle for risk-sensitive development decisions that make explicit the links
between privatized economic beneﬁts and socialized risks, including disaster risk and the different
channels through which risks are accumulated, shared and transferred, between sectors, in space
and in time. Disaster risk, as with other types of risk, is constructed as much on the resource,
capital and output side of the development equation as on the hazard and potential loss side.
As such measures to reduce risks in one sector may increase risks in another.
Understanding DRM in this way implies recognizing the sustainability and opportunity
embedded in resource use and locational choice. Risk and risk taking are natural to human existence and development. Managing rather than reducing risks implies identifying trade-offs
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between the beneﬁts that accrue from assuming certain risks, the potential price to be paid for
taking these risks and the external and shared beneﬁts and costs. And, ecosystems’ dynamics,
needs and ‘priorities’ must also be taken very much into account, not just human needs and
priorities.
Many of the concepts required to underpin such a shift already exist. But the adoption of concepts depends on values and imaginaries. Reality is arbitrary and is built on individual and collective imaginaries. Replacing an imaginary of extreme, exogenous events with an imaginary of
managing risks in day-to-day development processes depends on how values and aspirations
change. If these continue to prioritize short-term gain over longer-term sustainability and the privatization of gains irrespective of the socialization of risks, then the prospects for a paradigm shift
are slim. However, if underlying values change to reﬂect equity and sustainability, then DRM
could become an integral part of new development decisions.
Risk governance and institutions
The DRR paradigm has become conventional wisdom and locked into the policies, governance
arrangements and instrumental systems through which the HFA is interpreted. The governance
arrangements for DRR still essentially consist of creating exogenous organizations and norms,
looking inwards to the disaster risk problem as opposed to looking outwards. This approach,
which downplays how risks are accumulated, also inhibits any real possibility of taking advantage
of traditional community-based knowledge systems or of building on the multiple existing cultures of risk reduction embedded in many societies and institutions. Such cultures are many
times ‘intuitively expert’ in risk management and adaptation and intuitive generators of knowledge under other scientiﬁc paradigms.
The conceptualization of disasters and risks as objective things rather than as inherent characteristics of evolving processes and relationships fosters technocracy and technocratic and bureaucratic approaches to DRR. Silos are created, technocracy is instilled and promoted and technical
prowess, as opposed to effective decision-maker and/or stakeholder engagement, dominates practice These in turn reinforce the dominant paradigm. As a consequence, DRR has disconnected
itself from development practice and has constructed itself as an autonomous, specialized, apolitical sector of intervention and concern, isolated from mainstream concerns of government,
including economic growth, employment and food prices, or in the case of local governments,
water and power supplies, transport and waste management.
Over the years, the governance arrangements for DRR have evolved from stand-alone mechanisms for disaster response (such as civil defense and civil protection organizations) into more
sophisticated and comprehensive institutional systems. These systems typically have decentralized territorial structures, based on a principle of subsidiarity and whether responsibilities are
assigned to regional and local governments, as well as mechanisms for cross-sector coordination,
via a variety of committees, platforms, etc. This evolution has been syncretic, from a starting point
of disaster response, and has taken place in closed institutional silos. As such even the more
modern systems are unable to reﬂect the inherent complexity and interrelated nature of risk
and risk management.
DRR becomes a ‘sector created by and for specialists’, reinforced by considerations of job
creation, the preservation of the status quo and the search for implicit or explicit power and
control over roles and functions. While an increasing number of systems have taken on board
modern risk management concepts and terminology, and explicitly highlight the link between
risk and development, the gap between discourse and practice is huge. The HFA Monitor highlights a continued and fundamental focus on preparedness and response together with a growing
interest in corrective and compensatory risk management. While in discourse prospective DRM is
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included, in practice it rarely gains traction, given that it is shoehorned into structures fundamentally designed for response. Moreover, concepts have and can become smoke screens for carrying
out preparedness and response but using updated and ‘correct’ etiquettes. For example, in the
1990s ‘disaster prevention’ units were set up in many national organizations but in reality focusing on disaster preparedness rather than risk management and reduction.
There is little evidence to show that the DRR sector has successfully intervened or modiﬁed the underlying risk drivers, much less the fundamental underlying causes of such drivers.
Some institutional systems with strong and charismatic leadership may have enjoyed ﬂeeting
success in this respect but have not led to any real transformation of development. The ephemeral character of DRR has been reinforced through an approach based on short-term projects,
again reﬂecting a vision of disasters as events rather than as manifestations of risk accumulation processes. The lack of monitoring and empirical evidence of success or failure
further reinforces the lack of buy-in and commitment for all but the most conservatively conceived projects.
At the same time, even though development sectors themselves are also inﬂuenced by the
dominant imaginary of disasters such as exogenous shocks, good development practices that
have improved the management of disaster risk (such as improved building codes, incorporation
of risk reduction criteria in public investment decisions or environmental management) have generally been promoted by other sectors without an explicit linkage to DRR institutions. Here it is
wise to indicate that much risk control has and will continue to be practiced by professionals from
engineering, agronomy, water resource management and other practices who neither talk of DRM
or know anything about Hyogo and other such frameworks. They are simply and correctly practicing their professions well.
While DRR policies or legislation may require risk sensitive development, the translation into
on-the-ground implementation has met with mixed success, even in high-income countries.
Passing new laws is often an excuse not to enforce existing ones. Dealing with informality as
opposed to formality has received little attention. Land use zoning, building codes and environmental regulations are all regularly distorted by implicit or explicit corruption as the implacable
logic of privatizing short-term gains and socializing the resultant risks to other sectors through
space and time takes precedence over considerations of sustainability.
Stakeholders and decision-makers hold different stakes in the risk equation but are often
amorphous and difﬁcult to identify. The need to inﬂuence and incorporate them is usually
called for, but little real analysis has been undertaken as to who these stakeholders are and
what stakes they hold. While risk assessment has become increasingly sophisticated, it is still
rare to identify, and much less quantify, which stakeholders bear the risk and which contribute
to its construction. Risk becomes objectivized or else externalized somewhere into the
commons, meaning that risk constructors are not answerable to risk bearers. Nor are those that
should mediate and engage in explicit risk management practices clearly identiﬁed. This discourages accountability and responsibility. Mechanisms through which risk constructors can be
held to account by risk bearers are generally not in place or do not function as such. Whether
laws and regulations are implemented, or ignored, is rarely monitored and evaluated. Studies
on how disaster risk is constructed continue to be published, but rarely have a lasting impact.
No ombudsman, chief risk ofﬁcer or a similar ﬁgure generally exists and disasters are rarely
submitted to a deep ‘forensic’ analysis in order to reveal causal processes and risk generators, as is
the case of air trafﬁc or technological accidents. Nature is still assumed to be the culprit and government compensation or insurance is all too frequently assumed to be the solution: the human
right to security is still overshadowed by the dominant discourse of inevitable ‘acts of nature’
or ‘bad stars’ that dilutes responsibility and accountability from the tragically recurring ‘down
turns’.

Environmental Hazards

275

The fact that the territories and rhythms of risk construction do not always coincide with the
territories or rhythms of disaster impact further complicates the spatial and jurisdictional disconnect between risk constructors and risk bearers. This can be seen, for example, where upstream
deforestation in one country or region affects risk levels downstream in another country or
region. In addition, globalization only adds to the complexity of the problem.
Viewing risk governance as an integral part of development governance would therefore seem
to be essential if DRM is to address issues of social justice and equity (including environmental
justice and environmental equity). Rather than sitting in an institutional silo, DRM should be seen
as part of the normal business of sector ministries and territorial (local and city) government.
Building safe schools should be second nature to the ministry of education. Ensuring a sound
waste management system (hence avoiding garbage blocked storm drains) should be second
nature to a municipal government.
This implies that instruments and strategies deriving from multiple other areas of public policy
such as poverty reduction; land use planning; environmental management and provision of clean
water, adequate wastewater and drainage facilities. would become primary instruments for managing disaster risks. Rather than having to mainstream DRR into development, DRM would be
inside development. Managing risks could become a ‘normal’ co-beneﬁt of day-to-day development planning and investment, rather than a stand-alone sector. DRM then becomes a vehicle for
the sustainable and equitable management of land and water resources, energy efﬁcient building
and similar development choices, rather than a technocratic vehicle focused on reducing losses.
All of these, of course, should be based on transitions in development parameters as such and the
instrumentation of evolved development models which in themselves promote and are based on
sustainability.
From that perspective risk governance should become a development ‘practice’ rather than
just a set of governmental policies, rules and regulations. Currently, there is momentum in a
number of areas, ranging from green building and organic agriculture to new approaches in
utility provision that highlight the potential of innovative alliances between civil society
groups, communities, businesses and local governments to manage risks.
These new forms of risk governance, underpinned by a combination of new communication
technologies and open access risk information at a scale and in a format that enables dialog on risk
and its ownership directly between stakeholders, can facilitate dialog with business, civil society
and government around risk management priorities and strategies. Within such a vision, good
governance would be redeﬁned in terms of how well risk is managed for all.
Risk governance then becomes structured around partnerships and networks between civil
society, business and government rather than hierarchies and technocracy and can be viewed
through lenses such as citizenry, human and children’s rights and developing mechanisms.
Based on social demand and business opportunity, it can take advantage of transformations in
the structure of communication and information ﬂows, through social media, mobile devices
and other new technology. Visualizing risk governance as a development practice also facilitates
a transition from the current segregation of research from practice in favor of a more integrated
and horizontal approach to generating and sharing knowledge.
Households, communities and businesses, large and small, national and transnational, need to
discriminately operate within a framework of risk governance that can allow them to manage risks
according to their own speciﬁc needs and reality, while considering the risks they may generate
for third parties. As such risk governance also has to embrace informality, for example, through a
social approach to the enforcement of regulations. While conventionally an ‘informal’ sector is
considered to be outside of the ‘formal’ sector, much of what occurs in the formal sector is actually informal and vice versa. For example, activities such as badly planned urbanization and
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environmentally damaging mining may have fulﬁlled certain legal requirements. However, they
are not ‘legal’ from the perspective of the ecosystems and communities that are negatively
affected.
Instruments are required that increase accountability and responsibility for risk construction
and that address the general lack of compliance with laws, norms, guidelines and standards.
For example, transparent methods to price risk and mandatory or voluntary certiﬁcation could
make risk construction and transfer explicit and facilitate enforcement. While decision-makers
require tools to manage risks, households and communities also require access to tools to hold
those same decision-makers to account or risk removal from ofﬁce. The ﬁgure of a government
chief risk ofﬁcer or risk ombudsman who is responsible for providing a holistic vision of risks in a
country or region and for overseeing compliance across sectors or territories could be a way of
ensuring a level of accountability that is currently absent.
Instruments to measure transfers of risk across sectors and territories are also required. There
will always be trade offs: attracting foreign direct investment often implies loosening employment
regulations and tax regimes. Strengthening environmental rules may deter investment. However,
as in the center piece of a Rubik cube, there should also be non-negotiable priorities, such as those
that guarantee the sustainability and viability of territories, their population and resources.

The political and economic imperative for DRR
Disasters on a global scale, associated with the 2011 Thailand ﬂoods or East Japan earthquake, to
nationally signiﬁcant manifestations of extensive risk, for example, associated with the 2010/2011
ENSO event in Colombia and Central America, are increasingly costly to governments, citizens
and businesses. Yet despite these growing impacts the imperative to address the underlying risk
drivers remains weak.
The imperative for disaster preparedness and response has always been strong, and the
imperative to invest in corrective risk management and risk ﬁnancing is growing in concert
with increasing losses. But with exceptions, such as attempts to incorporate disaster risk considerations into the planning and evaluation of public investment projects, commitment to risk
reduction is still an outlier on the political horizon. The evolution of DRR as a stand-alone
sector, its isolation from other political and economic imperatives, the fact that stakeholders
are not clearly identiﬁed and the perverse incentives often implicit in disaster response and reconstruction have not made it easy to build real political and economic commitment. DRR is rarely
related to the concrete on the ground concerns of households, communities, businesses or indeed
of central and local governments.
Arguments to invest in DRR generally refer to the potential impacts of infrequent extreme
events, which rarely make it onto the political agenda as ongoing priority for decision-makers
and politicians. Fear of unlikely future events rarely inﬂuences political decisions, which tend
to play off potential long-term beneﬁts against short-term imperatives. Reducing hypothetical
losses and avoiding theoretical impacts do not gain political traction, as the lack of progress to
mitigate climate change highlights. Very few politicians, nationally or locally, have won an election on a platform of reducing future disaster losses and risks.
Efforts to broaden the spectrum of concern, by focusing on extensive risk and recurrent small
and medium scale disasters, have likewise not gained traction, because of the invisibility of the
impacts which mainly affect low-income households, informal businesses or small enterprises.
Extensive risk rarely poses a threat to strategic or transnational economic interests and therefore
seldom makes it onto the political agenda. Despite the now well-established premise that disaster
risk and disaster are manifestations of the everyday risks that characterize low-income urban and
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rural households around the world, the links between DRR and poverty alleviation and reduction
are still tenuous.
DRR is far removed from debates on economic policy and futures. Links with ﬁnancial, economic, social and technological risks have only been weakly established. The root causes of the
global ﬁnancial crisis that erupted in 2007–2008 and the causes of disaster risk accumulation
are broadly similar. However, disaster risk analysis is generally restricted to the immediate
effects and impacts rather than to the identiﬁcation of how economic processes generated the
risk in the ﬁrst place and how direct and indirect impacts then run through the economy affecting
future development in diverse ways.
The lack of political engagement is reinforced by education and public awareness programs that
focus on preparedness and emergency management of exogenous disasters, and which obscure and
hide processes of risk construction and accumulation. Predictably, popular music, novels, ﬁlms and
songs continue to predominantly highlight the dramatic and exotic nature of extreme events rather
than the underlying conditions of risk that characterize unsustainable development.
The DRR paradigm implies that governments increase their investments in corrective and
compensatory risk management. The lack of resources for DRR then becomes a critical limiting
issue, particularly in countries with constrained ﬁscal spaces and high levels of national debt.
However, the role of international ﬁnancial institutions in facilitating debt-ﬁnanced risk accumulation in such countries, through infrastructure development, for example, has not been seriously
analyzed, nor has the impact of international organizations ‘implanting’ homogenous models of
legislative and institutional systems which countries are then unable to resource or implement.
Paradoxically, the same international ﬁnancial institutions that ﬁnanced risk accumulation are
now promoting insurance pools to strengthen countries’ economic resilience and to avoid ﬁnancing gaps.
As a contrast to the weak political or economic imperative to address the underlying risk
drivers, there is growing enthusiasm for insurance and other forms of risk ﬁnancing in order to
protect against exogenous shock and, in discourse at least, to strengthen resilience. Governments
are supposedly responsible for the security of their citizens. However, the development of risk
ﬁnancing schemes normally reﬂects a narrower notion of the state. Often it is government and
its international ﬁnancial arrangements that are protected against disasters but not the nation
and the many individuals of which it consists.
If an imperative for DRM is to take root, it must also take into account considerations of political opportunity and political risk, human welfare and well-being, justice and equity. It should
therefore be deﬁned primarily in terms of positive development beneﬁts, measured with sensitive
and sensible indicators, rather than strictly and uniquely in terms of the avoidance of negative
consequences. Local elections can be won by providing clean and plentiful water, clean cities,
reliable transport and infrastructure and a safe and healthy environment. If DRM is considered
a normal co-beneﬁt of good development practices and a promoter of good development as
such, the imperative is then for good development and good development must necessarily internalize, compensate, resolve or manage the risks it generates.
Reframing the DRM paradigm in this way shifts the stakeholder focus from specialized technocratic agencies to those involved in everyday development processes, at all levels. Incentives
for sustainable development are already locking increasingly in place as the attractiveness of neoliberal-inspired consumerism starts to fade. There is a realization in a growing number of people,
stuck on a conveyor belt from cradle to the grave, that when they are not busy buying they are
busy being sold.
Incorporating risk management into prevailing cultural norms (as opposed to fomenting a separate ‘culture of prevention’ which, as with DRR, creates the image of exogenous risks and disasters) through user-centric design and social marketing strategies is therefore critical. DRM
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needs to become as ubiquitous as recycling waste or conserving water. Managing risks needs to
have more sex appeal than responding to disasters. The risk management profession should be
more closely associated with cool designers than with disaster responders.
A more integrative DRM paradigm focused on anticipatory or prospective risk management
and sustainable development does not necessarily require signiﬁcant additional ﬁnancial
resources and can in fact be promoted as a way to reduce the cost of development. By linking
disaster risk holistically to other kinds of risk, including those of ﬁnancial and economic
origin, macro-economic policies could also take into account the potential macro-economic
impacts deriving from latent disaster risks. Once again managing disaster risks would become
a normal part of managing a country’s economy and ﬁnances.
The imperative of resilience and its schizophrenic goal to protect development against itself
needs to be replaced with an imperative of transformative development. DRM would then characterize the transformation of development pathways and practices based on principles of equity,
efﬁciency and sustainability.
Concluding: toward a new imaginary of DRM
The imaginary of disasters as exogenous events and DRR as a sector continues to permeate
research, policy and practice at all levels. The ambiguous way concepts such as resilience have
now been woven into the discourse of both DRR and climate change adaptation has further
muddied the conceptual waters. Resilience is implicitly or explicitly presented as protecting
the development processes and forms that constructed risk in the ﬁrst place, a schizophrenic construct that has been taken up as a mantra.
However, the complexity of the contemporary world and the velocity of the interconnected
economic, social and territorial drivers that are transforming it are too great to be captured in a
specialized knowledge domain called DRR. Anthropogenic risk in co-evolved socio-ecological
systems is now being created and concentrated at rates that are rare in natural systems. Response
and adaptation times are being compacted, as respite time contracts. Anthropogenic risk, such as
climate change, also has cascading effects, and feedback loops that reinforce and magnify its
effects. For example, as the tundra melts with soaring temperatures, the methane currently
locked in the frozen bogs of Siberia and Northern Canada will be freed, further compounding
the greenhouse effect. A runaway world is producing runaway risks.
The increasingly evident contrast between the supposed increasing progress toward achieving
the HFA and growing disaster losses looms heavily on the conventional DRR paradigm. This does
not of course mean that the corrective and compensatory approaches should be abandoned,
especially given the high existing levels of risk and the lack of resources to reduce many of
them to reasonable levels. It does mean however that a radical shift in approach is required
anchored in a very different imaginary of risk and risk management than that informed by the
HFA to date.
Everything that ﬂows from an imaginary of disasters as exogenous shocks affecting normally
functioning economies is ﬂawed from origin. Investing additional efforts and resources through
an unreconstructed HFA2 or other initiatives built on that imaginary will only reinforce failure. As
global society and economy break through planetary boundaries, disaster losses can only rise
unless a new DRM practice is constructed built on an imaginary of managing risks holistically
within a more sustainable and equitable development model. An HFA2 and corresponding practice that represent a direct continuity from the approach taken in the existing HFA will only
reinforce a paradigm that has been inconclusive at best and a risk driver at worst. Strengthening
the DRR paradigm will not lead to reduced risks or losses or more sustainable and equitable
development. It will simply reinforce the status quo.
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Imagining a new conceptual framework for risk management, developing governance
arrangements that bridge and integrate holistically rather than isolate risk, and which emphasize
accountability and responsibility, identifying transformative development practices that can
attract political and economic support and using social networks, education and cutting-edge
design as paradigms for making risk management as attractive as clean energy, green architecture
and organic cuisine must become priorities if a tipping point in which disaster risk becomes
increasingly unmanageable is to be avoided.
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GAR15 products
• The Pocket GAR summarizes the main evidence and messages of the report in a concise, easyto-read format.
• The main report contains further enhanced content links which provide access to dynamic
maps, videos, photos, and case studies for users with smartphones and tablets.
• Tablet computer and smartphone users can also enjoy the free GAR for Tangible Earth (GfT)
application. The GfT (or “gift”) is a fully interactive stand-alone application which features a
3D globe interface with decades of dynamic earth science data sets, including disaster events
from all GARs. These data sets are illustrated with interactive risk scenarios, maps and photos,
and can be searched by time (including real-time), place, risk driver, hazard, disaster event, and
more.
• GAR15 is also available as a web version, with much of the functionality available in products
such as:
Interactive main report in English
Main report in Arabic, Chinese, French, Russian and Spanish
The Pocket GAR in Arabic, Chinese, French, Japanese, Russian and Spanish
Appendices
Background papers
Interim national progress repor ts on the implementation of the Hyogo
Framework for Action
Access to disaster loss and risk databases
All GAR15 products can be accessed via:

www.preventionweb.net/gar/

Making Development Sustainable:
The Future of Disaster Risk Management

The Global Assessment Report on Disaster Risk Reduction (GAR) 2015 includes enhanced content.
Augmented reality (AR) icons link the report to its companion application, GAR for Tangible Earth (GfT),
and provide the reader with additional information and multimedia content.
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Foreword
The fourth edition of the United Nations Global
Assessment Report on Disaster Risk Reduction is
being issued at a pivotal moment for the future
of development.
In 2015, the global community is aiming to adopt
an ambitious set of sustainable development
goals and a meaningful, universal agreement on
climate change. Disaster risk reduction can play
an important role in advancing these agendas
through its close links with poverty reduction,
sustainable growth and shared prosperity.
As we prepare for the third World Conference on
Disaster Risk Reduction in Sendai, Japan, it is crucial to understand and act upon the messages
of this report. Many countries continue to face
large potential losses from disasters – especially

those which can least afford to invest in future
resilience. Global models suggest that the risk of
economic losses is rising as a result of the rapidly
increasing value of the assets that are exposed to
major hazards. In addition, a large proportion of
losses continue to be associated with small and
recurring disaster events that severely damage
critical public infrastructure, housing and production – key pillars of growth and development
in low and middle-income countries.
Governments, civil society and the private sector have the opportunity and obligation to work
together to commit to a safer future. A more
inclusive and ambitious framework for disaster
risk reduction is crucial to our efforts to build a
better world for all. Together, let us ensure that
development is resilient and sustainable.

Ban Ki-moon
Secretary-General of the United Nations
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Most disasters that could happen have not
happened yet.
Economic losses from disasters such as earthquakes, tsunamis, cyclones and flooding are
now reaching an average of US$250 billion to US$300 billion each year. Future losses
(expected annual losses) are now estimated at US$314 billion in the built environment
alone. This is the amount that countries should set aside each year to cover future
disaster losses. ( → Chapter 3 )

The mortality and economic loss associated with extensive risks (minor but recurrent
disaster risks) in low and middle-income countries are trending up. In the last decade,
losses due to extensive risk in 85 countries and territories were equivalent to a total of
US$94 billion. ( → Chapter 4 )
Extensive risks are responsible for most disaster morbidity and displacement, and
represent an ongoing erosion of development assets, such as houses, schools, health
facilities, roads and local infrastructure. However, the cost of extensive risk is not
visible and tends to be underestimated, as it is usually absorbed by low-income
households and communities and small businesses.

For small island developing states (SIDS), future disaster losses represent an
existential threat. For example, compared to Europe and Central Asia, SIDS are
expected to lose on average 20 times more of their capital stock each year in disasters.
The expected annual losses in SIDS are equivalent to almost 20 per cent of their total
social expenditure, compared to only 1.19 per cent in North America and less than 1 per
cent in Europe and Central Asia. ( → Chapter 3 )

Countries face a financing gap if they do not have the resources to buffer against
infrequent but severe disaster losses. Many countries, including Algeria, Chile, Indonesia,
Iran, Madagascar, Pakistan, Peru and many SIDS, would not pass a stress test of their
fiscal resilience to a 1-in-100-year loss. Their limited ability to recover quickly may
increase indirect disaster losses significantly. ( → Chapter 5 )
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Between 1980 and 2012, 42 million life years were lost in internationally reported
disasters each year. (The concept of “human life years” provides a better representation of
disaster impact, as it provides a metric describing the time required to produce economic
development and social progress.)
Over 80 per cent of the total life years lost in disasters are spread across low and
middle-income countries, representing a serious setback to social and economic
development comparable to diseases such as tuberculosis. ( → Part I )

If this risk were shared equally amongst the world’s population, it would be equivalent
to an annual loss of almost US$70 for each individual person of working age, or
two months’ income for people living below the poverty line: an existential risk
for people already struggling for survival on a daily basis.
It also represents a significant opportunity cost for development, as these
resources could be used to make investments in infrastructure, social protection,
public health and public education. ( → Chapter 3 )

Expressed as a proportion of social expenditure, expected annual losses in low-income
countries are five times higher than in high-income countries. The countries with the
greatest need to invest in social development are those most challenged by
disaster risk. ( → Chapter 3 )

This is a problem not only for low-income countries, but for middle-income countries
like Jamaica and the Philippines and for high-income countries like Greece. Although
countries like Jamaica and Greece have far lower relative risk compared to the Philippines,
the overall impact on future development will be very similar. While economic
growth will be mainly undermined in Greece, the challenge facing the Philippines is one
of social development. ( → Chapter 5 )

GAR at a Glance

Sustainable development cannot be
achieved unless disaster risk is reduced.
v

Climate change will increase expected future
losses.
Through changing temperatures, precipitation and sea levels, amongst other factors,
global climate change is already modifying hazard levels and exacerbating
disaster risks.
By 2050, it is estimated that 40 per cent of the global population will be living in
river basins that experience severe water stress, particularly in Africa and Asia.
In the Caribbean basin, climate change will contribute an additional US$1.4bn to the
expected annual losses from cyclone wind damage alone. ( → Chapter 3 )

The ecological footprint from the unsustainable overconsumption of energy and
natural capital now exceeds the planet’s biocapacity by nearly 50 per cent. Coastal
wetlands declined by 52 per cent between the 1980s and early 2000s. Other critical
regulatory ecosystems such as mangrove forests and coral reefs are also degrading at a
rapid pace. ( → Chapter 12 )

The effects of climate change are not evenly distributed, however. It will affect
different countries in different ways. For example, the risk from wind damage would
double in Anguilla and increase fivefold in Trinidad and Tobago. In contrast, Mexico would
actually see a reduction in its risk.
Although “climate change is very likely to have an overall negative effect on yields of
major cereal crops across Africa” (IPCC), strong regional variability in the degree of yield
reduction is anticipated.
Losses in maize production from a 1-in-25-year drought in Malawi could be 23 per cent
higher in the years 2016 to 2035 than they were from 1981 to 2010. Given that agriculture
contributes 30 per cent to Malawi’s GDP, this could push the country over a resilience
threshold in terms of the national economy as well as poverty. However, in the
Rift Valley in Kenya and in Niger, where agriculture generates 30 and 38 per cent of GDP
(respectively), the losses would actually decline in the same climate change scenario.
( → Chapter 3 )
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Growing global inequality, increasing hazard exposure, rapid urbanization and the
overconsumption of energy and natural capital now threaten to drive risk to dangerous
and unpredictable levels with systemic global impacts.

The richest 2 per cent of the world’s adult population now own over 50 per cent of global
wealth, whereas the bottom 50 per cent own less than 1 per cent of global wealth. An
increasing concentration of wealth, accompanied by depressed real wages and cuts
in spending on social welfare and safety nets, is expected to lead to growing risk
inequality across territories and social groups. ( → Chapter 9 )

Sectors and territories without comparative advantages for economic development
face increasing risks due to low levels of investment in risk-reducing
infrastructure, an absence of social and environmental protection, and rural and
urban poverty. In many low and middle-income countries, urban development is
characterized by highly unequal access to urban space, infrastructure, services and
security. ( → Chapter 11 )

Socially segregated urban development in turn generates new patterns of

disaster risk. Low-income households are often forced to occupy hazard-exposed areas
with low land values, deficient or non-existent infrastructure and social protection, and
high levels of environmental degradation.

Growing risk inequality
vii

The continuous “mispricing of risk” threatens
our future
As the economy becomes more global, investment tends to flow to locations that
offer comparative advantages, including low labour costs, access to export markets,
infrastructure and stability. Investment decisions rarely take into account the
level of hazard in those locations, and opportunities for short-term profits
continue to outweigh concerns about future sustainability.
As a consequence, large volumes of capital continue to flow into hazard-prone
areas, leading to significant increases in the value of exposed economic assets.
( → Chapter 10 )

Over the last 10 years, there has been significant progress in strengthening disaster
preparedness, response and early warning capacities and in reducing specific risks,
according to the HFA Monitor. However, progress has been limited in most
countries when it comes to managing the underlying risks. ( → Part II )

The continuous mispricing of risk means that consequences are rarely attributed to
the decisions that generate the risks. This lack of attribution and accountability creates
perverse incentives for continued risk-generating behaviour, as those who gain
from risk rarely bear the costs.
As such, new risks have been generated and accumulated

risks have been reduced.

faster than existing

( → Chapter 10 )

An enormous volume of capital is expected to flow into urban development in the coming
decades, particularly in South Asia and sub-Saharan Africa. Some 60 per cent of the
area expected to be urbanized by 2030 remains to be built. Much of the growth will
occur in countries with weak capacities to ensure risk-sensitive urban development.
( → Chapter 11 )
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Managing risk, rather than managing disasters as indicators of unmanaged

risk, now has to become inherent to the art of development; not an add-on to
development, but a set of practices embedded in its very DNA. Managing the risks inherent
in social and economic activity requires a combination of three approaches: (→ Chapter 13 )

prospective risk management, which aims to avoid the accumulation of new risks;
2. corrective risk management, which seeks to reduce existing risks;
3. compensatory risk management to support the resilience of individuals and
1.

societies in the face of residual risk that cannot be effectively reduced.

Global average annual loss is estimated to increase up to US$415 billion by 2030
due to investment requirements in urban infrastructure alone. However, this growth in
expected losses is not inevitable, as annual investments of US$6 billion in appropriate
disaster risk management strategies could generate benefits in terms of risk reduction of
US$360 billion. This is equivalent to an annual reduction of new and additional expected
losses by more than 20 per cent.

Such an annual investment in disaster risk reduction represents only 0.1 per cent
of the US$6 trillion per year that will have to be invested in infrastructure over the
next 15 years. But for many countries, that small additional investment could make
a crucial difference in achieving the national and international goals of ending
poverty, improving health and education, and ensuring sustainable and equitable growth.
( → Chapter 13 )

Managing risks rather than managing
disasters — Disaster risk reduction
needs to be reinterpreted.
ix

Contents
Foreword
1 ȷ+ "
/"# "

Chapter 1

x

&&&

&3

5&&&

+1/,!2 1&,+ѹ%&01,/6,#3&,ȷ"+ "

023

Part I

+#&+&0%"!20&+"00

Chapter 2

Reducing disaster losses: A partial success

043

Chapter 3

The global riskscape

053

Chapter 4

Extensive risk

089

Chapter 5

Resilience challenged

099

039

Part II

+0&!"!&001"//&0(*+$"*"+1

Chapter 6

Disaster risk governance

117

Chapter 7

A culture of prevention and resilience?

131

Chapter 8

Managing disasters

153

Part III +1"/1%"3,&!

113

177

Chapter 9

Risk inequality

183

Chapter 10

For a few dollars more: The increasing hazard exposure of
economic assets

199

Chapter 11

Segregated urban disaster risk

213

Chapter 12

Welcome to the Anthropocene: Overconsumption and biocapacity

229

Chapter 13

,+ ȷ20&,+ѹ(&+$!"3"ȷ,-*"+1
0201&+ȷ"
),00/6
 /,+6*0
 (+,4)"!$"*"+10
"#"/"+ "0
+!"5

247

)53&&&
)55
)55&&
)555&
3&&&
5&

The Global Assessment Report (GAR) brand iconography is based on an image of
a person holding an inverted umbrella. The inverted “A” in the GAR 2015 logo is a
resonance of this motif.
The person holding an inverted umbrella is about seeing something from a new
perspective, a call for creative responsiveness to change. A simple, ubiquitous tool,
proposed in a new way... the grandest breakthroughs often come from such humble
beginnings.
The image represents acting to overturn a legacy of apathy and ignorance. It points to
a way beyond conducting business as usual. GAR 2015 provides clear and actionable
information about the risks and rewards of disaster risk reduction, as well as a wealth
of information about how we unwittingly generate, and exacerbate, risks.
The icon also represents the key message of GAR 2015: “Making Development
Sustainable”. This is nowhere more evident than in the power that each of us has to
work together to make our societies more resilient, to reduce disaster risks and enable
responsible the use of resources. Raindrops, one at a time, may seem insignificant,
but given a platform to become pooled resources, they can quickly become a powerful
force for good.
Thus, the inverted umbrella is an icon of positive empowerment, advocating disaster
risk management as an opportunity rather than a cost, and as something which makes
human and planetary well-being possible.
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Preface
The 2015 Global Assessment Report on Disaster Risk Reduction (GAR15), Making Development
Sustainable: The Future of Disaster Risk Management, is the fourth in the series coordinated by
the United Nations Office for Disaster Risk Reduction (UNISDR) in the context of the Hyogo Framework for Action 2005-2015: Building the Resilience
of Nations and Communities to Disasters (HFA).
The HFA is an international framework adopted
by 168 UN member States in Kobe, Japan in January 2005 to achieve an expected outcome of:

inequality are addressed, disaster risk will continue to rise. At the same time, disaster losses
aggravate the depth and breadth of poverty and
undermine any progress towards poverty reduction and sustainable development. GAR09 made
the case for action to address the underlying
risk drivers through aligning the efforts pursued
under the disaster risk reduction, climate change
and poverty reduction agendas.

Every biennium governments have self-assessed
their progress towards the achievement of this
outcome using the online HFA Monitor. In 2007
UNISDR published Disaster Risk Reduction: Global
Review 2007, which assessed progress in the first
two years of the HFA. Shortly afterwards, work
began on the first edition in the GAR series, which
has compiled and analysed data and information
on disaster risk patterns and trends, government
self-assessments of progress, and critical challenges to disaster risk reduction since 2009.

The findings of GAR09 flowed into GAR11,
Revealing Risk, Redefining Development, where
the focus shifted to identifying effective public policies to address the disaster risk–poverty
nexus. GAR11 analysed the political and economic imperatives and constraints for increased
public investment in disaster risk reduction.
Using innovative hybrid probabilistic risk models, GAR11 produced risk profiles for a number of
countries in order to demonstrate how a risk-layered approach to managing disaster risks could
maximize benefits while reducing costs. GAR11
also built on the recommendations of GAR09,
highlighting opportunities to integrate disaster
risk reduction into existing development instruments and mechanisms in the urban, environmental, social and economic sectors.

GAR09, Risk and Poverty in a Changing Climate,
provided evidence that disaster risk is disproportionately concentrated in lower-income countries with weak governance. Within countries,
it showed how underlying drivers such as badly
planned and managed urban development, vulnerable rural livelihoods, environmental degradation, poverty and inequality further generate
and accumulate disaster risk in low-income communities and households. GAR09 highlighted that
the relationship between disaster risk and poverty is bidirectional. Unless poverty and underlying

In GAR13, From Shared Risk to Shared Value: The
Business Case for Disaster Risk Reduction, the
focus shifted once again, this time from public policies and investment to the largely unexplored nexus between private investment and
disaster risk. In most economies, public investment represents only 15-30 per cent of total capital formation. How disaster risk is addressed in
the other 70-85 per cent of capital investment is
therefore critical. GAR13 showed how businesses can invest in managing their disaster risks to
reduce the costs and interruptions represented

The substantial reduction of disaster losses, in
lives and in the social, economic and environmental assets of communities and societies.
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by disaster losses and impacts, and how they
can enhance performance and reputation by
minimizing uncertainty and unpredictability.
By underlining the interdependence of the public and private sectors, the report demonstrated
why effectively managing disaster risks in both
sectors is critical to competitiveness, sustainability and resilience, and why it is necessary to
adopt a broader approach to value creation that
also addresses the underlying drivers of risk.
Each GAR produced detailed sets of recommendations. While these were specific to the
theme of each report, they can be summarized
as two mutually supportive streams, brought
into increasing focus as they flowed through the
three reports: (1) address the underlying drivers
of disaster risk to avoid risk generation and accumulation, and (2) strengthen the governance of
disaster risk in order to be able to do so.
GAR15 focuses on the second of these streams
and presents the case for a broad reinterpretation of disaster risk reduction. As the HFA
draws to a close, GAR15 questions whether the
way in which disaster risk reduction has been
approached under the HFA is really fit for purpose in a world now threatened by catastrophic
increases in disaster risk.
In Part I of GAR15, new evidence on contemporary patterns and trends in disaster risk is presented in order to assess the extent to which the
expected outcome of the HFA has been achieved.
Parts II and III examine whether the way disaster
risk reduction has been approached is appropriate to address an increasingly accelerated generation and accumulation of disaster risks. The
concluding chapter shows why the focus of disaster risk reduction needs to move from managing
disasters to managing risks if it is to contribute to
making development sustainable.
Disaster risk still on the rise
GAR15 comes at a critical time for disaster risk
xiv
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reduction. The expected outcome of the HFA has
only been partially achieved. Twenty-five years
after UN Member States adopted the International Decade for Natural Disaster Reduction (IDNDR)
and ten years after the adoption of the HFA, global disaster risk has not been reduced significantly. While improvements in disaster management
have led to dramatic reductions in mortality in
some countries, economic losses are now reaching an average of US$250 billion to US$300 billion
each year.
More critically, both the mortality and economic loss associated with extensive risks in low and
middle-income countries are trending up. Internationally, extensive risk is a largely invisible risk
layer. Nevertheless, it is a central concern for the
low-income households and small businesses
that depend on public infrastructure and for the
local governments that provide it.
Presented using a different metric, around 42
million human life years are lost in internationally reported disasters each year, a setback to
development comparable to diseases such as
tuberculosis. Disaster risk continues to be disproportionately concentrated in low and middle-income countries, in particular in small island
developing states (SIDS), and is being magnified
by climate change.
Meanwhile, the average annual losses (AAL) from
earthquakes, tsunamis, tropical cyclones and river flooding are now estimated at US$314 billion in
the built environment alone. The AAL is an accumulating contingent liability and represents the
amount that countries should be setting aside
each year to cover future disaster losses.
Protecting development against itself
Since the HFA was adopted, there has been an
exponential increase in political commitment
to disaster risk reduction, in the development
of institutional and legislative arrangements,
in improvements in preparedness and early

warning, in the production of risk information
and in the formulation of policies and strategies
at all levels. From that perspective the HFA has
undoubtedly been a success.
While the HFA gave detailed guidance on managing underlying risk, most countries have understood and practised disaster risk reduction as the
management of disasters. The latter approach
includes appropriate and effective actions to
strengthen disaster preparedness and early
warning, and to reduce disaster impacts through
appropriate response. But while this approach is
appropriate to manage disasters, it has proved
unfit for purpose to manage the underlying risks.
Given that these risks are generated inside development, addressing them requires actions such
as reducing poverty, planning and managing cities appropriately and protecting and restoring
ecosystems. This is the area where most countries have made least progress during the HFA.
Cases where disaster risk considerations are fully factored into social and economic investments
or where risk knowledge is integrated into development plans and practice are still the exception.
As such, and despite notable improvements in
disaster management, new risks have been generated and accumulated faster than existing risks
have been reduced.

overconsumption of natural capital, social
inequality, as well as the generation and accumulation of disaster risk. GAR15 highlights four
interlinked global drivers that, if left unmanaged,
are likely to lead to dangerous increases in risk.
Increasingly globalized disaster risks
Investment decisions rarely take hazard exposure into account, or otherwise they excessively discount disaster risk due to the potential for
short-term returns. As competition increases,
large flows of investment may continue to flow
into hazard-exposed areas, leading to further
increases in intensive risk. These risks become
increasingly systemic as both risk drivers and
disaster impacts ripple through global supply
chains and spill over from one sector to another.
Growing risk inequality
Social and economic inequality is likely to continue to increase, and with it disaster risk for
those countries, communities, households and
businesses that have only limited opportunities
to manage their risks and strengthen their resilience. The geography of risk inequality expresses
itself at all scales: between regions and countries,
within countries and inside cities and localities.

This approach reflects an interpretation of
disasters as external threats and shocks. As a
result, the policy goal of disaster risk reduction
has been interpreted as the protection of social
and economic development from those externalities. The expected outcome of the HFA has
not been achieved because, on the contrary,
disasters are socially constructed inside development. Development cannot be protected
from itself, and until development itself is transformed, disaster risk will continue to increase.

Segregated cities
Disaster risk is increasingly concentrated in hazard-exposed cities. However, within cities, particularly in low and middle-income countries,
urban space is structured in a way that accentuates risk inequality. Globally, the population living in informal settlements continues to grow in
absolute terms. Disaster risk is thus amplified
as low-income households are forced to occupy
hazard-exposed areas with low land values, deficient or non-existent infrastructure, an absence
of social protection and high levels of environmental degradation.

Economic growth, overconsumption and inequality
In its pursuit of economic growth, the current development paradigm generates an

Consumption surpassing biocapacity
The overconsumption of energy, water and other resources arising from economic growth has
xv

now surpassed the biocapacity of the planet,
breaching the limits of critical planetary systems
and threatening human survival. Many ecosystems that provide vital protective and provisioning services are being degraded beyond the
point of recovery, while changes in temperature,
precipitation, sea level and other factors due to
global climate change are modifying hazard patterns and magnifying disaster risks. These risks
are unequally distributed, as sectors and territories with high levels of income live beyond their
means, consuming environmental resources and
exporting risks to and importing them from other areas.
Disaster risk reduction at a crossroads
In 2015, three mutually supportive intergovernmental processes will come to a conclusion. In
March 2015, at the Third World Conference on
Disaster Risk Reduction in Sendai, Japan, UN
Member States are expected to adopt a successor
framework to the HFA. This new framework will
guide how countries should achieve the policy
goal of disaster risk reduction in the coming years.
The main outcome of the 2012 Rio+20 Conference was the agreement by Member States to
launch a process to develop a set of Sustainable
Development Goals (SDGs) by September 2015,
which will build upon the Millennium Development Goals (MDGs) and converge into the post2015 development agenda.
The Conference of the Parties (COP 21) to the
1992 United Nations Framework Convention on
Climate Change (UNFCCC) and the 11th session of
the Meeting of the Parties (CMP 11) to the 1997
Kyoto Protocol will be held in Paris in December 2015, with the objective of reaching a legally binding and universal agreement on climate
change among all countries.
These three processes are closely interrelated. Growing disaster risks, climate change as
well as poverty and inequality are all indicators
xvi
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of unsustainability. At the same time, increasing
disaster loss and impacts, magnified by climate
change, will undermine the capacity of many low
and middle-income countries, particularly small
island developing states (SIDS), to make the capital investments and social expenditures necessary to achieve the SDGs.
In this context, disaster risk reduction is at a crossroads: It can continue to focus on managing an
increasing number of disasters or it can shift the
focus to managing the underlying risks in a way
that facilitates sustainable development.
Making development sustainable
If an accelerated increase in disaster risk is to
be avoided, there is a growing consensus that
the development drivers of risk, such as climate
change, the overconsumption of natural capital,
poverty and inequality will have to be addressed.
Implicit values with regard to social and economic development do seem to be changing, challenging and overturning deep-rooted assumptions
about economic growth, social well-being and
disaster risk. The understanding that beyond
a given threshold social progress and human
development are not dependent on unlimited
economic growth and increasing energy consumption is now increasingly well accepted and
is informing the global discussion on sustainable
development.
The private sector, citizens and cities have generated increasing momentum to transform development practices in renewable energy, water
and waste management, natural resource management, green building and infrastructure, and
sustainable agriculture. These development
transformations contribute to reducing disaster risks: for example, moving to a low-carbon
economy reduces the risk of catastrophic climate
change; protecting and restoring regulatory ecosystems can mitigate a variety of hazards; and
risk-sensitive agriculture can strengthen food
security. All editions of the GAR have consistently

identified and highlighted transformative development practices with co-benefits for disaster
risk reduction.
Managing disaster risks inside development
GAR15 consolidates and builds on those recommendations by highlighting not only how such
transformative practices are essential to reduce
risks, but also how an effective management of
risks inside development can play a critical role in
making development sustainable and in achieving the outcomes of all three of the new international frameworks under negotiation in 2015.
Managing the risks inherent in social and economic activity, rather than mainstreaming disaster risk management to protect against external
threats, is very different to the current approach
to disaster risk reduction. It implies that managing risk, rather than managing disasters as indicators of unmanaged risk, now has to become
inherent to the art of development; not an addon to development, but a set of practices embedded in its very DNA. Without effective disaster risk
management, sustainable development will not
be sustainable and the SDGs will not be achieved.
Investing in disaster risk reduction is thus a precondition for developing sustainably in a changing climate. It is a precondition that can be
achieved and that makes good financial sense.
Global annual investments of only US$6billion
in appropriate disaster risk management strategies can generate benefits of US$360 billion or
an equivalent of more than 20 per cent reduction in new and additional expected annual
losses.i
Such an annual investment in disaster risk reduction represents only around 0.1 per cent of the
US$6 trillion per year that will have to be invested in infrastructure over the next 15 years. But
for many countries that small additional investment could make the crucial difference in achieving national and international goals of ending

poverty, improving health and education, and
ensuring sustainable and equitable growth.
The key message of GAR15, therefore, is that an
appropriate set of mutually supportive strategies
for disaster risk management that weave and
flow through development decisions is critical to
the success of all three international frameworks
currently under discussion. Without the effective
management of disaster risks, sustainable development will, in fact, not be sustainable.
The future of disaster risk management
As disaster risk has increased rapidly during the
HFA, disaster risk management itself is rapidly
evolving. New stakeholders, including city governments, businesses and the financial sector are
driving change. Innovations in areas as diverse
as risk governance, risk knowledge, cost-benefit
analysis and accountability are challenging old
assumptions and creating new opportunities.
Rather than a programme or framework for
action, GAR15 presents a discussion on the future
of disaster risk management that recognizes
ongoing innovation. Its purpose is to stimulate
further reflection, debate and improved practice as countries begin to address the challenges posed by the new international agreements on
disaster risk reduction, climate change and sustainable development in 2015 and beyond.
Reforming the governance of disaster risk
Countries will continue to require a dedicated
and specialized disaster management sector to
prepare for and respond to disasters, emergencies and other incidents, including maritime, aviation, industrial and environmental accidents. To
the extent that risks continue to grow, there will
be more rather than less demand for such a sector.
However, disaster and climate risks in development need to be approached not just through a
specialized and stand-alone sector, but rather
through strengthened governance arrangements
xvii

in sectors and territories to ensure a low discounting of future risk as well as transparency
and accountability as risks are generated, transferred and retained.
This requires a combination of prospective risk
management to ensure that risks are appropriately managed in new investment, corrective risk
management to reduce the risk present in existing capital stock, and compensatory risk management to strengthen resilience at all levels.
From risk information to risk knowledge
Managing risks in this way requires greater risk
awareness and knowledge. The social production of risk information itself needs to be transformed, with a shift in focus from the production
of risk information per se towards information
that is understandable and actionable by different kinds of users: in other words, risk knowledge.
A change in perspective in the production of risk
information is also required: from measuring risk
as an objective externality that can be reduced
towards understanding risk as both an opportunity
and a threat, and towards improved identification
and estimation of the causes and consequences of
risk generation and accumulation.
An increasing sensitivity to extensive risk is particularly important. Because of its pervasiveness,
this form of risk relates directly to the day-to-day
concerns of households, communities, small
businesses and local governments, and therefore
it can stimulate and leverage social demand for
disaster risk reduction. At the same time, precisely because it is a risk layer that internalizes social,
economic and environmental vulnerability, it can
be managed effectively through an appropriate
combination of prospective, corrective and compensatory disaster risk management practices.
Assessing the costs and benefits
Disaster risk management always weighs risk
against opportunity and future threats against
xviii
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current needs. As such, the costs and benefits of
disaster risk management need to become fully encoded into public and private investment
at all levels, into the financial system and into
the design of risk-sharing and social protection
mechanisms.
At present, cost-benefit analyses are usually limited to the avoided replacement costs of damaged
buildings or infrastructure versus the additional
costs of reducing the relevant risks. This analysis
needs to be expanded to highlight the trade-offs
implicit in each decision, including the downstream benefits and avoided costs in terms of
reduced poverty and inequality, environmental
sustainability, economic development and social
progress as well as a clear identification of who
retains the risks, who bears the costs and who
reaps the benefits.
Such a broader approach to cost-benefit analysis can increase the visibility and attractiveness
of investments in disaster risk management by
stressing their positive development benefits
rather than the avoided costs and losses alone. If
encoded into the financial system, it can help to
identify the potential risks inherent in asset and
loan portfolios, in credit and debt ratings and in
forecasts and analyses, thus defusing the dangerous link between global financial flows and
investments that increase disaster risk.
This approach may also provide a rationale to
encourage the expansion of risk financing and
social protection measures to low-income households, small businesses and local governments.
Becoming accountable
It will only be possible to encode the full costs
and benefits of disaster risk management into
investment decisions, the financial sector and
risk-sharing mechanisms if those responsible can
be held to account for their decisions. If societies become more sensitive to both the causes and
consequences of disaster risk, responsibility for

the subsequent losses and impacts will become a
societal issue that can be subjected to social discourse and negotiation.
This can lead to enhanced accountability not only
for realized disaster loss and impacts, but also for
the generation and accumulation of future risks,
through a combination of social demand, appropriate normative frameworks, voluntary standards
and enhanced monitoring of progress against
explicit and transparent benchmarks and targets.
A transformational force
As these and other innovations start to challenge
the way disaster risk has been managed up to
now, disaster risk reduction has the potential to
become a truly transformational force.
The reduction of poverty, the improvement of
health and education for all, the achievement of
sustainable and equitable economic growth and
the protection of the health of the planet now
depend on the management of disaster risks in
the day-to-day decisions of governments, companies, investors, civil society organizations,
households and individuals. Strengthened disaster risk reduction is essential to make development sustainable.
Key features of GAR15
GAR15 is addressed to all those committed to sustainable development, reducing disaster risk and
addressing climate change. The report contains a
number of new features and enhanced content.
Disasters measured in human life years
In this edition, the concept of human life years
is introduced as an alternative representation
of disaster impact, as it provides a metric that
describes the time required to produce economic development and social progress; time which is
lost in disasters. The loss of human life years, be it
through disasters, disease or accidents, is therefore a way of measuring setbacks to development
that goes beyond conventional metrics such as

mortality and economic loss. This metric brings
the real scale of disaster loss into clear focus, and
its use as a common currency allows comparisons with other development challenges.
Globally comparable risk metrics
The mapping and understanding of the global risk landscape has been greatly enhanced by
the latest iteration of the GAR Global Risk Assessment. This now estimates the risks associated
with earthquakes, tropical cyclone winds and
storm surges, tsunamis and riverine flooding for
all countries of the world. In addition, the risks
associated with volcanic ash in the Asia-Pacific
region, drought in various countries in sub-Saharan Africa and climate change in a number of
countries have been calculated. Using the same
methodology, arithmetic and exposure model to calculate risk probabilistically for all hazards enables risk levels to be compared between
countries and regions, across hazard types and
with development metrics such as capital investment and social expenditure.ii
Volcanic hazard and risk
A major scientific review of volcanic hazard and
risk has been produced for the GAR by leading
national and international scientific institutions.
For the first time, GAR15 includes a dedicated
section on volcanic hazard and risk, which summarizes selected findings from this review.
Increased coverage of data on extensive risk
One of the principle contributions of the GAR
series has been to reveal extensive risk through
a pioneering approach in which countries are
empowered to record their disaster losses systematically at all levels. The evidence base on
extensive risk presented in GAR15 represents
another significant step towards a global understanding of this risk layer. GAR15 now presents
systematic and comparable disaster loss data
from 85 countries and territories, compared to 56
countries and territories in 2013, 22 in 2011 and
only 13 in 2009.iii
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Measuring financial resilience
The availability of comparable global disaster
risk metrics has enabled initial estimates of the
financial resilience of governments. Countries
have been stress-tested to see if they would be
resilient to a 1-in-100-year disaster loss, and their
resource gaps have been estimated. In addition,
GAR15 updates the findings originally presented
in GAR09 on how disaster losses challenge development over the medium term, particularly in
countries with small and vulnerable economies.
A peer-reviewed assessment of progress
Previous editions of the GAR have analysed the
results of government self-assessments of progress prepared using the HFA Monitor. The fourth
cycle of the HFA Monitor (2013-15) was still in
progress when GAR15 was produced, and an
insufficient number of progress reports had been
completed to enable a global analysis. In GAR15,
progress has been reviewed on the basis of a
broad, peer-reviewed assessment across the different Priorities for Action specified in the HFA,
which complements the results from previous
HFA monitoring cycles. The 22 core indicators
of the HFA were divided into thirteen research
areas, plus an additional four areas identified for
elements of the HFA that were not explicitly measured by the core indicators. The progress assessments were coordinated by organizations of the
United Nations system, the World Bank, the OECD
and other institutions with specific expertise in
each sector. Following an open call for papers,
more than 200 input papers were received and a
peer-reviewed background paper was prepared
for each research area.
The future of disaster risk management
In partnership with UNDP and with leading academic institutions in Africa, Asia and the Americas, an innovative seminar programme on The
Future of Disaster Risk Management brought
together over 100 researchers and practitioners between April 2013 and October 2014. This
collective reflection on and identification and
xx
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construction of the challenges currently facing
disaster risk reduction has informed the objectives and structure of GAR15, especially its findings and recommendations.iv
How to use GAR15
GAR15 is structured around a set of contributed
and commissioned background papers as well as
risk and disaster data. For this edition of the GAR,
more in-depth research and case studies have
been developed than ever before. All this material and data is available on the interactive web version of GAR15 at www.preventionweb.net/gar15.
The print version of GAR15 is available in all six
UN languages (Arabic, Chinese, English, French,
Russian and Spanish). The main report includes
augmented reality features: enhanced content
that provides tablet and smartphone users with
access to additional digital information, such as
dynamic maps, videos, photos and case studies.
The Pocket GAR provides the main evidence and
messages of the report in a short and easy-toread format.
The risk and loss data produced for GAR15 is
available on a new interactive data platform on
PreventionWeb as well as Tangible Earth, the
world’s first interactive digital globe, and the
GAR for Tangible Earth (GfT), a fully interactive
stand-alone application for tablet and smartphone users.

Notes
i Depending on the benefit-cost ratio (BCR) and discount rate applied.
ii For more information on the global risk assessment methodology and results, see Annex 1.
iii For more information on the loss databases and extensive risk
analysis, see Annex 2.
iv For a summary of all inputs and discussions in the meeting series, see Annex 4.

Introduction:
A history of violence

1.1

Dis-astrum and kata-strophe

Disasters have been interpreted as threatening
development from the outside. As a result, disaster risk generation within development has
not been addressed effectively.
In the early morning hours of 26 December 2004, a
9.1 magnitude earthquake, the third largest ever
registered on a seismograph, occurred between
the island of Simeulue and mainland Indonesia.1
The earthquake triggered massive tsunamis that
impacted the coast of Sumatra as well as most of
the countries that border the Indian Ocean. The
violence of their impact was such that an estimated 230,000 people died in 14 countries, particularly in Indonesia, Sri Lanka, Thailand and India,
but also as far away as Somalia.
Devastating tsunamis have occurred throughout
history. The word tsunami is Japanese, formed
by the combination of tsu (= harbour) and nami
(= waves). The most destructive tsunami in Japanese history took place on 15 June 1896, killing

Figure 1.1 Devastating earthquake and tsunami in Messina, 1908
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around 22,000 people. 2 Triggered by an earthquake off the Sanriku coast, the waves reached
a height of 40 metres, destroying everything in
their path.
The earthquakes and tsunamis that engulfed the
port of Callao in Peru in 1746 and Lisbon in 1755
captured the attention of Enlightenment thinkers such as Voltaire and Rousseau and provoked
speculation on the causes of disaster (UNISDR, 2011a). In the Indian Ocean, the eruption of
Krakatoa on 27 August 1883 led to massive tsunamis. On 28 December 1908, the Messina earthquake and tsunami in the Mediterranean killed
approximately 123,000 people in Sicily and Calabria and was considered the worst tsunamirelated disaster prior to the events in the Indian
Ocean in 2004 (Figure 1.1).

The coastal population of Simeulue and the
Andaman Islands largely escaped the impact of
the Indian Ocean tsunami in 2004. Understanding and responding to tsunamis was still deeply ingrained in their culture, prompting them to
evacuate to higher ground. But elsewhere the
tsunami caught local populations and foreign
tourists unaware and unprepared.
A tsunami early warning system, including education and preparedness on how to react after
an earthquake, could have enabled hundreds
of thousands of people to evacuate and survive the disaster. An operational tsunami warning system had existed in the Pacific Basin since
1949. 3 However, no such early warning system
had been developed in the Indian Ocean, and for

(Source: Miller, 1909.)
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most coastal populations living there in 2004, the
experience of responding to a tsunami had long
faded from living memory.
Eight months after the Indian Ocean tsunamis, a
very different history of violence unfolded on the
other side of the world. On 29 August 2005, Hurricane Katrina (Figure 1.2) hit coastal areas of the
States of Louisiana and Mississippi in the United States of America, killing 1,833 people and
causing an estimated US$125 billion in economic damage.4
Katrina was a large, strong but not exceptional Category 3 hurricane when it made landfall.
In fact, Hurricanes Andrew and Charley, which
impacted Florida in 1992 and 2004, respectively, and Hurricane Camille, which hit Mississippi
in 1969, involved higher wind speeds and, in the
case of the Florida storms, lower central pressure
than Katrina (NOAA, 2005). Moreover, unlike the
Indian Ocean tsunamis, Katrina could hardly be

Figure 1.2
Hurricane Katrina

considered unexpected. Hurricane early warning systems have existed in the Atlantic Basin
since the nineteenth century. Katrina occurred in
the middle of the Atlantic hurricane season and
made landfall in a region with a history of recurrent hurricane activity.
Similarly, the cascading disaster that unfolded
in New Orleans, where the levees that protected
the city from flooding were breached and utilities
and the transport network collapsed, should not
have come as a surprise. Much of the city of New
Orleans lay below sea level and was considered
a disaster risk hotspot. The Federal Emergency
Management Agency (FEMA) had already developed scenarios that modelled the consequences if the levees that protected the city were to fail.
On August 26th, three days before Katrina made
landfall, warnings were issued and the Governors of Louisiana and Mississippi declared states
of emergency (Moynihan, 2009). However, the
city, state and federal authorities failed to evacuate in a timely fashion around 100,000 out of
a total population of approximately 1.3 million
(Tierney, 2008).
When the Mayor of New Orleans finally gave the
evacuation order on the morning of August 28th,
twenty-four hours before the hurricane made
landfall, a significant share of the largely lowincome population that inhabited flood-exposed
areas of New Orleans did not have access to any
means to evacuate. The contingency plans for the
city assumed evacuation by automobile. No plans
had been made for those without cars, including
the elderly and disabled, or without the resources to procure transport and hotel rooms.
There are many reasons why the federal, state and
city authorities, faced with a predictable hazard
event and identified risks, failed to respond effectively and why so many people were left behind.
FEMA had been weakened as priority shifted from
physical hazards like hurricanes to other threats

(Source: NASA.5)
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in the wake of the World Trade Center attacks of
September 11, 2001. Emergency management
organizations at all levels were reportedly understaffed and under-resourced. But over and above
institutional weaknesses and administrative failures, the disaster unveiled a history of inequality
that configured the city’s vulnerability to the hurricane as well as the authorities’ response to it.
In some ways, that history seems to have continued unchanged in the recovery of New Orleans,
reproducing and rebuilding new vulnerabilities
(Box 1.1).
Superficially, the disasters associated with the
Indian Ocean tsunamis and Hurricane Katrina
appear to be different moments in a common
history of violent and destructive disasters: representations of overwhelming natural events
causing massive death and destruction. But
beneath the surface, the two disasters have very
different narratives.
In many ways the Indian Ocean disasters were a
representation of dis-astrum (Latin for “bad star”),
the impact of an infrequent and unexpected natural event of extraordinary magnitude outside of
human agency. In Timaeus, Plato commented:

survived. Now the stories as they are told have the
fashion of a legend, but the truth of them lies in the
shifting of the bodies in the heavens that recurs at
long intervals.”
In the case of such extreme hazards, the degree
of disaster risk is conditioned more by exposure than by vulnerability. In other words, all
those exposed to the tsunamis were at risk,
irrespective of their income, ethnicity or social
class (UNISDR, 2011a). The only possible disaster risk management strategies would have been
to reduce exposure through timely evacuation,
which in turn would have depended on the existence of reliable early warning systems and effective preparedness planning grounded in the
exposed communities, and then to compensate
for loss through insurance or other risk financing
instruments.
In contrast, the disaster in New Orleans represented a predictable and tragic kata-strophe
(Greek for “down-turn”), the tragic finish to a long
drama. While Hurricane Katrina was an intense
hurricane, it was the historically configured risk
in New Orleans, the vulnerability of those left
behind and the lack of effective actions to assist
them that conditioned the scale of the disaster.

“There have been many and diverse destructions
of mankind. We know this because we possess the
records of those who witnessed the events and
Box 1.1 Rebuilding social vulnerability in New Orleans

The failure of flood protection infrastructure, a failure to anticipate the disaster and a badly managed
response exacerbated and magnified the pre-existing conditions of social vulnerability and inequality in
New Orleans (Levitt and Whitaker, 2009; Tierney, 2006; Amnesty International, 2010; Masozera et al., 2007).
Subsequent to Hurricane Katrina, the reconstruction process, and within it the construction sector, have
been key drivers in the reproduction of inequality and social vulnerability (Jenkins et al., 2012). In 2011, six
years after the disaster, the average wage in New Orleans was 6 per cent lower than the US average and poverty stood at 29 per cent, almost double the US average of 15.9 per cent. Recent data shows that New
Orleans ranks second among all major US cities in terms of inequality.6 Between 1999 and 2011, median
household income fell by 9 per cent, while income inequality had risen by up to 50 per cent (Bishaw, 2012;
GNOCDC, 2013).
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In the case of Category 3 hurricanes affecting
similar numbers of exposed people, about 46 per
cent of the variance in mortality risk is explained
by vulnerability (UNISDR, 2011a). This means that
if effective actions are taken to address social and
economic vulnerability and to strengthen resilience, disaster risk can be significantly reduced.
Disasters such as the one that unfolded in New
Orleans in 2005 cannot be blamed on extreme
natural events or on “bad stars”, but rather on
the lack of a political and economic imperative
to reduce risks.

Disaster risk is normally considered a function of
the severity and frequency of the hazard, of the
numbers of people and assets exposed to the
hazard, and of their vulnerability or susceptibility to damage. From that perspective, dis-astrum
and kata-strophe are not opposing or mutually
exclusive disaster types, but rather different layers of risk.

Figure 1.3 The Hyogo Framework for Action

(Source: UNISDR, 2005.)
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The most intensive risk layers, which are characterized by very low-frequency but high-severity
losses and are normally associated with extreme
hazard events such as the Indian Ocean tsunamis,
manifest as dis-astrum. The more extensive risk
layers, which are characterized by high-frequency but low-severity losses and are associated with
localized and recurrent hazard events such as
flash floods, landslides and storms, manifest as
kata-strophe. In the more intensive risk layers, it
is the hazard and exposure that dominate the risk
equation, while in the more extensive layers vulnerability plays a larger part.
The risk profile of most countries includes a range
of risk layers. However, in most contexts, disaster risk reduction has been approached through
an interpretation of disaster as dis-astrum, as a
set of practices to protect development against
exogenous threats rather than to prevent or avoid
the generation and accumulation of risks within
development. This interpretation has influenced
and permeated the practice of disaster risk management and its effectiveness in achieving the
policy objective of disaster risk reduction.

1.2

Enter the HFA

Decades of disaster and risk management experience have defined the disaster risk reduction
agenda laid down in the Hyogo Framework for
Action (HFA).
On 17 January 1995, the Great Hanshin earthquake devastated the port of Kobe, Japan (UNISDR, 2013a). Ten years after the quake, some 23
days after the impact of the Indian Ocean tsunamis and 223 days before Hurricane Katrina made
landfall in New Orleans, 168 UN Member States
gathered in Kobe to adopt a new international
framework for disaster reduction, better known
as the Hyogo Framework for Action: 2005-2015, or
HFA.

Under the slogan Building the Resilience of Nations
and Communities to Disasters, the HFA was structured around an expected outcome, three strategic goals and five priorities for action (Figure 1.3).

The World Conference in Kobe was planned
long before the Indian Ocean tsunamis, and the
HFA was not the first international agreement
to address disaster risks. Since 1979, a number
of international agreements and policy frameworks have evolved to guide global and national
efforts in disaster risk reduction (Box 1.2). However, the magnitude of the disasters in the Indian
Ocean and the consequent global humanitarian
response galvanized a level of political interest
in the HFA that might not have arisen otherwise.
These 25 years of international agreements indicate a growing, albeit sometimes symbolic, political commitment by UN Member States to the
policy goal of disaster risk reduction (Olson et al.,
2011). However, 25 years after the declaration of
the IDNDR, 20 years after the Yokohama Strategy, 15 years after the launch of the ISDR and 10
years after the endorsement of the HFA, evidence
of continued disaster risk and loss still questions
the extent to which the expected outcome of the
HFA, “The substantial reduction of disaster losses,

Box 1.2 International agreements to address disaster risks

As early as 1979, an expert group convened by the Office of the United Nations Disaster Relief Coordinator
(UNDRO) concluded that “it is now also realized that the actual and potential consequences of natural hazards are becoming so serious and so increasingly global in scale, that much greater emphasis will henceforth
have to be given to pre-disaster planning and prevention” (UNDRO, 1980).
Nearly a decade later, the UN General Assembly designated the 1990s as the International Decade for Natural
Disaster Reduction (IDNDR) and defined five specific goals, including “to disseminate existing and new information related to measures for the assessment, prediction, prevention and mitigation of natural disasters” and to
develop programmes of “technical assistance and technology transfer, demonstration projects and education
and training, tailored to specific hazards and locations, and to evaluate the effectiveness of those programmes”.
In 1991, the General Assembly noted that approximately 100 States had established national strategies to
achieve the objectives of the IDNDR and endorsed a World Conference, which took place in Yokohama,
Japan in June 1994. The resulting Yokohama Strategy for a Safer World emphasized the importance of
disaster prevention, mitigation and preparedness, highlighting that response alone was not sufficient.
The shift in emphasis from disaster response to disaster risk reduction was taken further in the International Strategy for Disaster Reduction (ISDR), which was launched in 1999 to follow up on the IDNDR and to
develop the Yokohama Strategy and Plan of Action. In addition, in 2002 the Plan of Implementation of the
World Summit on Sustainable Development declared: “an integrated, multi-hazard, inclusive approach to
address vulnerability, risk assessment and disaster management, including prevention, mitigation, preparedness, response and recovery, is an essential element of a safer world in the twenty-first century”.
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Figure 1.4 From disaster response to disaster risk reduction

(Source: adapted from UNISDR Virtual Library.)

In 2004 the UN General Assembly convened the second World Conference on Disaster Risk Reduction, held in
Kobe in 2005, to build on the Yokohama Strategy and the Johannesburg Plan of Action. The resulting Hyogo
Declaration emphasized the reduction of vulnerabilities and the strengthening of resilience of nations and
communities “in the context of the disaster reduction cycle, which consists of prevention, preparedness, and
emergency response, as well as recovery and reconstruction”.
(Source: International Law Commission, 2013.)

in lives and in the social and economic assets of
communities and countries”, has really been
achieved and therefore whether the way disaster risk reduction has been understood and practised by most countries is really fit for purpose.

1.3

The emergence of the disaster
risk management sector

An evolution from managing disasters to managing risks has slowly taken shape at national and
international levels. At its centre has been the
disaster management cycle.

A national system is born
On 13 November 1985, the Nevado del Ruiz Volcano in Colombia erupted. Although the government had received multiple warnings of volcanic
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activity from scientific organizations since September of that year and hazard maps had been
prepared, the local population was warned but
not evacuated. In the town of Armero, around
20,000 out of a total population of 29,000 were
killed, as were a further 1,500 in nearby Chinchiná.

manage disaster risk (Government of Colombia,
1988; World Bank, 2012) and were symbolic of the
emergence of a dedicated disaster risk management sector; this paradigm shift was consecrated
with the adoption of the HFA in 2005.

Just one week earlier, 100 hostages—including
11 judges—had died when the Colombian armed
forces ended a siege of the Palace of Justice in
Bogota by the M-19 guerrilla group (Procuraduría General de la Nación, 2005). The government
was widely held responsible for the loss of life in
both events. In the case of the volcanic disaster,
the government was faulted for multiple failures
in risk identification, early warning, preparedness, evacuation and response (Zeiderman and
Ramirez Elizalde, 2010).

Emergency management
The origins of what is now a disaster risk management sector in most countries can be found in
the institutions, legislation and policies, administrative arrangements and instrumental systems
created to respond to and manage disasters and
crises. The concept of civil defence emerged following the bombing of civilian areas in the First
World War, and in 1935 a Civil Defence Service
was established by the Home Office of the United
Kingdom. Likewise, the Office of Civilian Defense
was created in the United States of America in
1941.7

Four years later, in 1989, the National System
for Disaster Prevention and Response was created in an ambitious reform of disaster risk management (Government of Colombia, 1988). The
national system embraced better disaster management and incorporated the country’s original civil defence organization at the time. But it
also adopted disaster risk reduction as a policy
goal and gave explicit priority to a much broader range of disaster risk management practices.
Moreover, it introduced an innovative systems
approach to risk governance which was integrated horizontally across government ministries and departments, vertically across regional,
departmental and local governments, and with
specified roles for scientific and technical institutions, the Red Cross and other non-governmental organizations.

After the Second World War, the focus of civil defence, particularly in Europe, shifted to the
goal of protecting the population against nuclear destruction. But when the Cold War came
to an end, the focus shifted again towards protecting the population against hazards such as
floods, earthquakes and storms, and in the 2000s
towards protection against terrorist attacks.
These successive changes in focus can be
observed in the United States of America, where
in 1979 the different civil defence agencies were
brought together in the Federal Emergency Management Agency (FEMA), which was assimilated
into the Department of Homeland Security following the September 11, 2001 attacks in New
York and Washington, D.C.

The concurrent creation of the Colombian
national system and the declaration of the
IDNDR marked a paradigm shift in the governance arrangements that countries adopt to

Massive disasters associated with droughts
and conflict in sub-Saharan Africa, with floods,
cyclones and conflict in Bangladesh, and with
earthquakes, for example in Peru in 1970, Nicaragua in 1972 and Guatemala in 1976, generated
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a perceived need for stronger international coordination of response and relief efforts (Hannigan,
2012; FAO, 2010; Bamidele, 2011; CEPAL, 1973;
CEPAL, 1976; European Commission and Comunidad Andina, 2006). This was supported by the
creation of the United Nations Disaster Relief
Office (UNDRO) in 1971 to coordinate international efforts to respond to disaster and conflict
(Hannigan, 2012).
The governance arrangements developed for
emergency management displayed a number of
characteristics that would later influence the way
disaster risk management has been approached.
These arrangements were adopted to protect
societies against what were conceived as external threats to civilians and to national security. Disasters were perceived as one such threat,
along with technological, maritime and aviation
accidents and the effects of conflict. Disasters
were regarded as unpredictable, extreme events,
which is aptly illustrated by an early 1990s slogan from the Pan American Health Organization:
“Disasters don’t warn; be prepared”.
An effective response to such external threats
required increasingly sophisticated, professionalized and technically specialized institutions and
mechanisms at all levels, leading to the structuring of a distinct sector with its own doctrine, dogma, and distinctive signs and symbols. In some
countries, civil defence and protection organizations were military structures, while in others
they were located in the interior or home ministry, which is also responsible for law enforcement, emergency services and domestic security.
The sector and the institutions it comprises have
demonstrated a remarkable institutional resilience and capacity to adapt to changing circumstances and needs, as the series of shifts
from warfare to nuclear threat, to disaster and
to terrorism have shown. This highlights a consolidated sector that defends not only national
30

Chapter 1

security but also its own interests and agenda
and expresses this in its distinctive community
identity and branding.
Standards and regulation
In parallel with the evolution of emergency management, countries adopted other kinds of governance arrangements to manage disaster risk,
including statutory norms and standards in areas
such as public health, environment, planning and
building.
Societies have always adapted their building, agricultural and other practices to manage
disaster risks within a range of environmental,
technological, social, economic and political
constraints.
In the wake of large disasters, it was common for
building practices or urban design to be modified
with a view to reducing risk. For example, following the 1746 earthquake in Lima, Peru, Viceroy
Jose Antonio Manso de Velasco commissioned
French mathematician Louis Godin to develop a
reconstruction plan for the city. While never fully implemented, Godin’s plan included detailed
specifications for widened streets and reduced
building height to avoid future earthquake damage (UNISDR, 2011a), an early example of reconstruction planning which integrates risk-sensitive
planning and building codes.
From the nineteenth century onwards, industrialized countries has begun to codify risk-reducing
practices into statutory regulations and standards on a scientific basis. For example, during
the 1854 epidemic in London, Dr. John Snow used
a geographical analysis of cholera cases to trace
the cause of the epidemic back to contaminated
water from a single well in Broad Street (Figure
1.5). This led not only to the identification of the
causes of cholera but also to the introduction of
public health regulations in the United Kingdom,
which dramatically reduced the risk of devastating epidemics.

Figure 1.5 Clusters of cholera cases in the
Broad Street area of London in 1854

(Source: http://scienceline.org/2010/05/john-snows-maps-of-the-broadstreet-cholera-outbreak. )

The work of both Louis Godin and John Snow
reflected the change of perspective that had
occurred during the Enlightenment in Europe,
when disasters began to be identified as the result
of human agency rather than divine retribution.
Once it was recognized that disaster risk could be
configured by social and economic activities over
time, the adoption of regulatory frameworks to
manage risk became increasingly common, particularly in higher-income countries.
The first quantitative seismic building code was
adopted by an Italian commission following the
1908 Messina earthquake; the Home Office of
Japan adopted a seismic coefficient and a limit
on building heights in 1923, and in response to
the Santa Barbara earthquake in 1925, the United States of America introduced seismic design
provisions into the 1927 Uniform Building Code
(FEMA, 1998).
By the time the IDNDR was declared, most highincome as well as many middle and low-income
countries had a range of norms, standards and
regulations in place to manage disaster risk in
different sectors. In high-income contexts in particular, regulation has proved highly effective in

gradually reducing risk, for example as vulnerable buildings and infrastructure are replaced
over time with new structures built to higher
standards.
From emergency to disaster risk management
At some point in the 1970s, disaster risk management began to emerge as a specialized domain
and sector. The work of academics (Hewitt, 1983),
built environment professionals (Davis, 1978) and
progressive emergency management experts
(Cuny, 1983) made a strong case that emergency
management should be only one component of
a broader approach that also includes actions to
reduce risks before disasters occur and during the
post-disaster recovery and reconstruction phases. An artefact called the disaster management
cycle, first presented in 1975 (Baird et al., 1975),
was adopted as a pragmatic concept in which
activities to reduce risk and to ensure preparedness, response and recovery were described as
four phases of a cyclical process (Figure 1.6).
By the time the International Conference on
Disaster Mitigation Program Implementation was
held in Ocho Rios, Jamaica in 1984, the contours
of a broadened disaster risk management sector had begun to take shape (Virginia Polytechnic
Institute, 1985). By then, progressive emergency management organizations in countries like
Jamaica and the Philippines had already started to adopt the disaster management cycle and
expand their mandate to include what were then
described as disaster prevention and mitigation,
recovery and reconstruction.
By the time the Colombian national system was
created, the notion that governments should
manage disasters through this more comprehensive approach rather than emergency
management alone was becoming increasingly mainstream. With its innovative systems
approach, the Colombian national system
became paradigmatic. Coinciding as it did with
the declaration of the IDNDR, it influenced how
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Figure 1.6 The original disaster management cycle and a current interpretation

(Source: Baird et al., 1975 and Khan et al., 2008.)

other countries began to approach disaster risk
management, at first in Latin America (Lavell and
Franco, 1996) and later in other regions.
Many countries reformed their governance
arrangements after major disasters (Wilkinson
et al., 2014), often adopting the principles pioneered in the Colombian system, and with crucial
support from national or regional champions. For
example, Nicaragua adopted new arrangements
in 2000 following the 1998 disasters associated
with Hurricane Mitch (Government of Nicaragua,
2005), India followed suit after the 1999 Orissa
super-cyclone and the 2001 Gujarat earthquake
(Government of India, 2004), and Sri Lanka and
Indonesia introduced reforms after the 2004 Indian Ocean tsunami.
At the same time, regional organizations such
as CEPREDENAC, CDERA, SOPAC and the SAARC Disaster Management Centre, technical centres such as ADPC and time-bound regional
programmes such as PREDECAN were created.8
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Multilateral organizations, including the European Commission (ECHO), UNDP (BCPR) and the
World Bank (GFDRR), likewise began to create specialized units which combined emergency management functions, post-disaster recovery as well
as activities designed to reduce disaster risks.
The IDNDR, the Yokohama Plan of Action and the
HFA served to consolidate, legitimize and empower this emerging disaster risk management sector globally, regionally and nationally. The three
strategic goals of the HFA implicitly reflect the
logic of the disaster management cycle. The central goal of strengthening institutions and governance arrangements supports the other two
goals, which are designed to integrate disaster risk reduction into sustainable development
and into effective emergency preparedness,
response and recovery.

1.4

The limits of control

In recent years, a better understanding of the
role of vulnerability and exposure has begun to
take shape, suggesting that development creates disaster risk. Yet, disaster risk management
practice did not adapt.
It is fitting that Colombia, one of the first countries
to create a visible disaster risk management sector
in 1989, should also be one of the first to identify
the limits of an approach to disaster risk reduction
based on the disaster management cycle.
In 2010 and 2011 Colombia experienced a strong
but not exceptional El Niño Southern Oscillation
(ENSO) event. The country did not experience a
single, large disaster, but thousands of smaller-scale extensive events that occurred over an
18-month period and affected 93 per cent of the
country’s 1,041 municipalities (UNISDR, 2013a),
causing over US$6 billion in direct economic losses. These disasters questioned the effectiveness
of the way disaster risk management was being
practised, and they revealed an underlying reality of disaster risk accumulation, exacerbated by
the displacement and insecurity associated with
ongoing civil conflict and by investments in reconstruction that had sometimes rebuilt and reproduced disaster risks. In 2012, Colombia initiated
reforms and passed new legislation (Box 1.3).
Most countries would have been seriously
challenged to manage the relentless series of

disasters that occurred in Colombia in 2010 and
2011. However, while the Colombian case is idiosyncratic, it unveiled cracks and fissures in the
way disaster risk reduction has been approached
and organized in other countries and regions.
Research highlighting that risk is endogenous
to social, economic, territorial and environmental change has been published since the 1970s
and 1980s (Zobler, 1976; Quarantelli, 1978; Davis,
1978; Hewitt, 1983; Watts, 1983; Maskrey, 1989)
and has gradually permeated academic literature (Wisner et al., 2003; Lavell, 2003; Weber,
2006; Cannon, 2008; Aragón-Durand, 2009; Cutter, 2014; van Niekerk, 2014) and science research
agendas (ICSU-LAC, 2010; IRDR, 2013). All the
evidence assembled in successive editions of
the GAR (UNISDR, 2009a, 2011a, 2013a) has confirmed how disasters are manifestations of unresolved development problems (Hagman, 1984)
and are thus outcome-based indicators of a
skewed, unsustainable development paradigm
based on unlimited growth, inequality and overconsumption. Exposure and vulnerability as well
as hazard itself (through climate change and environmental degradation) are socially constructed
through underlying risk drivers, including globalized economic development, poverty and
inequality, badly planned and managed urban
development, environmental degradation and
climate change.
Emerging patterns and trends of disaster loss and
risk reflect the operation of these drivers. In particular, increases in extensive disaster loss and

Box 1.3 Moving from consequence to cause in Colombia

As highlighted in this chapter, the creation of the Colombian National System for Disaster Prevention and Response (SNPAD) in 1989 (World Bank, 2012) marked the emergence of a structured approach to disaster risk governance. However, while this approach led to reductions in
disaster mortality, economic loss has trended upwards over the last 40 years (Figure 1.7),
revealing unaddressed gaps and challenges (Cardona et al., 2005).
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Figure 1.7 Disaster risk reduction and loss trends in Colombia (in constant 2012 US$)9

(Source: UNISDR with data from national loss databases; World Bank, 2012; Government
of Colombia, 2010; Colombia HFA Report 2011-2013; López, 2009; AIS, 2014.)

While responsibilities had been decentralized, local governments often lacked commitment as well as
financial and technical capacities. Adoption and implementation of local disaster risk management plans
was limited to larger urban centres, creating dependency on the national level. Risk transfer mechanisms
were not in place, nor were clear risk financing strategies. This meant that specialized agencies like the Fund
for the Reconstruction and Social Development of the Coffee-Growing Region (FOREC) had to be created
after major disasters such as those associated with the 1999 earthquake, which weakened the national
disaster risk management agency. At the same time, that agency had been moved from the President’s
office to the Ministry of the Interior, reducing its political leverage and influence.
Disaster risk management was interpreted primarily in terms of disaster preparedness and recovery rather
than risk prevention and reduction. The mainstreaming of disaster risk considerations into land-use planning, environmental management, and economic and social development planning was more symbolic
than real. Involvement of the private sector was limited, and there was an overall lack of accountability.
In 2012, those deficiencies were addressed in a new law (INGENIAR, 2010) which makes disaster risk management a responsibility of the state and the population as a whole. This new piece of legislation is based
on three key processes: risk knowledge, risk management and disaster management, with particular
emphasis on prospective risk management. The ultimate responsibility for disaster risk management has
returned to the President of the Republic (Government of Colombia, 2012).
With the 2012 law, Colombia has taken a second step in pioneering governance arrangements for disaster
risk management. The coming years will show whether these arrangements are effective or not.10
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damage provide empirical evidence that disaster risk is an endogenous indicator of failed or
skewed development, of unsustainable economic and social processes, and of ill-adapted societies; socially constructed problems driven by
underlying processes whose neglect manifests as
a predictable—and always tragic—kata-strophe.
The HFA certainly created space for addressing the underlying risk drivers in Strategic Goal
1, the integration of disaster risk reduction into
sustainable development policy and planning, as
well as Priority for Action 4, which aims to reduce
the underlying risk factors. In other priorities for
action, the HFA was equally incisive. In Priority for Action 1, for example, the HFA called upon
governments to demonstrate the strong political
determination required to promote and integrate
disaster risk reduction into development programming. And in Priority for Action 2, it advised
institutions dealing with urban development
to provide information to the public on disaster
reduction options prior to constructions, land purchase or land sale.
However, this has been the path less travelled in
most countries. The HFA has more generally been
approached through an underlying conception of
disasters as externalities to be managed; as exogenous and unforeseen shocks that affect normally functioning economic systems and societies;
as dis-astrum rather than kata-strophe (Lavell
and Maskrey, 2014). The slogan of the HFA advocates building resilience to disasters rather than
building resilience in development.
Interpreting disasters as exogenous shocks lies
at the root of the disaster management cycle,
which—as its name implies—revolves around
disasters as events. While the disaster management cycle was and still is seductive due to its
simplicity and internal logic, it encouraged and
justified the syncretic expansion of emergency
management organizations into other aspects of
disaster risk management, such as prevention,

reduction and recovery. Responsibilities for these
other aspects, as described in the HFA and the
preceding international frameworks, were merely added on to the governance arrangements for
emergency management.
As such, disaster risk reduction continues to be
principally understood and practised as disaster management and as a set of instrumental and
administrative mechanisms to protect development against tangible external threats. Logically,
if disaster risk is conceptualized as an exogenous
threat, then instruments can be designed to protect against it. For example, terms like financial protection point towards protecting public
finances against external threats, rather than
recognizing that the way those finances are used
either reduces or generates disaster risk. By definition, interpreting disaster risk in this way weakens responsibility and accountability for risk
generation.
Ultimately, this approach to disaster risk reduction encapsulates a fundamental contradiction:
it aims to protect the same development paradigm that generates risk in the first place. As
such, if increased investments are made to protect development without addressing the underlying risk drivers at the same time, more and
more effort will lead to diminishing returns and
flagging progress. Disaster risk will continue to
be generated faster than it can be reduced.
The HFA has generated an enormous investment
in and commitment to disaster risk reduction
by stakeholders at all levels, including national
governments, municipal authorities, utility providers, non-governmental organizations, scientific and technical institutions, regional and
international organizations, and the private sector. There have been numerous and sometimes
spectacular successes in addressing specific
risks, such as the dramatic reduction in tropical
cyclone mortality in Bangladesh.
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However, these very real achievements in reducing disaster risk under the HFA are now rowing
against a fast-rising tide of risk construction and
accumulation. And given the growing evidence
of systemic risk at the planetary scale, there is
now a very real possibility that disaster risk will
reach a tipping point beyond which the effort and
resources necessary to reduce it will exceed the
capacity of future generations.

Notes
1 Source: United States Geological Survey, http://earthquake.
usgs.gov/ (accessed 27 November 2014).
2 Sources for all 1896 Japanese tsunami data: http://earthquake.
usgs.gov/earthquakes/world/events/1896_06_15.php; http://
ngm.nationalgeographic.com/1896/09/japan-tsunami/scidmore-text; http://www.sozogaku.com/fkd/en/cfen/CA1000616.
html (accessed 27 November 2014).
3 http://ptwc.weather.gov/ (accessed 1 July 2014).
4 Source for all internationally reported disaster loss data (unless stated otherwise): Centre for Research on the Epidemiology
of Disasters (CRED), EM-DAT, http://www.cred.be/.
5 http://www.nasa.gov/mission_pages/hurricanes/archives/2005/
h2005_katrina.html (accessed 27 November 2014).
6 http://www.bloomberg.com/visual-data/best-and-worst/
most-income-inequality-us-cities (accessed 27 November 2014).

If disaster risk is an endogenous indicator of
a flawed development paradigm, then progress towards the policy objective of disaster risk
reduction will depend on the transformation of
that paradigm. If the world is to be fit to survive
by the middle of the twenty-first century and if
a global kata-strophe is to be averted, it will be
necessary to take firm strides along the path less
travelled in the HFA and to imagine a different
way of approaching disaster risk management.
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7 http://www.presidency.ucsb.edu/ws/?pid=16117 (accessed 23
November 2014).
8 Centro de Coordinación para la Prevención de los Desastres
Naturales en América Central (CEPREDENAC), Caribbean Disaster Emergency Management Agency (CDERA), Secretariat of the
Pacific Community (SOPAC), South Asian Association for Regional
Cooperation (SAARC), El Proyecto Apoyo a la Prevención de Desastres en la Comunidad Andina (PREDECAN).
9 Unless stated otherwise, all graphs and figures on economic
loss valuation from national loss databases used in this report are
in constant 2012 US dollars.
10 With additional information from personal communication
with Omar Dario Cardona (August and September 2014).
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As the HFA comes to its close, all the indications
are that its expected outcome, to achieve “The
substantial reduction of disaster losses, in lives
and in the social and economic assets of communities and countries”, has only been partially
achieved.
Disaster mortality remains high: 1.6 million people have died in internationally reported disasters since the start of the IDNDR in 1990, making
for an average of around 65,000 deaths per year.
Yet this number is far less than the average of 1.24
million deaths in traffic accidents every year1 or
the average of 1 million who die from tuberculosis every year. From that perspective, disaster
mortality could be considered a less critical global problem than disease or accidents.
Economic losses from internationally reported
disasters have also grown steadily since 1990,
reaching an estimated annual average of US$200
billion (Munich Re., 2013). However, this is only a
fraction of global GDP, which was close to US$75
trillion in 2013, 2 and fails to ring the same alarm
bells as the US$4 trillion in losses to the banking
sector during the global financial crisis of 20072009 (IMF, 2009).
Part of the reason why disaster losses have
not created the same political or economic

imperative to address the risks of disease or
financial risks may be the way in which they are
measured. In reality, disasters affect households,
communities and countries due to the combined
impact of mortality, morbidity and damaged or
destroyed housing, infrastructure and agriculture. Separate measurements of mortality and
economic loss fail to capture the full dimensions
of disaster.
To address this problem, and for illustrative purposes, the concept of human life years can be
used to provide a better representation of disaster impact, as it provides a metric describing the
time required to produce economic development
and social progress. The loss of human life years,
be it through disasters, disease or accidents, is
therefore a way of measuring setbacks to social
and economic development (Box I.1).
When disaster losses are expressed using human
life years as a common currency (Noy, 2014),
their potential scale comes into clearer focus.
Between 1980 and 2012, more than 1.3 billion
life years were lost worldwide in internationally
reported disasters (ibid.), making for an annual
average of 42 million life years. Expressed in this
way, disaster loss is roughly equivalent to the 43
million life years lost annually from tuberculosis,
about 20 per cent lower than the life years lost

Box I.1 An innovative way to measure disaster impact

The standard way in which disaster damage is measured involves a separate examination of the number of
fatalities, injuries, and people otherwise affected, and the financial damage that natural disasters cause. A
new way to aggregate measures of disaster impact aims to overcome many of the difficulties previously identified in the literature, including the difficulty of assessing overall disaster impact, the need to conduct costbenefit analyses that take different disaster impacts into account, and the problem of assessing damage
relative to its value in different countries.
Despite some conceptual differences, the new approach proposed is similar to the World Health Organization’s calculation of Disability Adjusted Life Years (DALYs) lost from the burden of diseases and injuries. 3 All
measures of disaster impact are converted into “life years” to allow a worldwide comparison of trends in
disaster losses. The advantage of this new measurement is that it accounts for the more general impact of
disasters on human welfare and enables a comparison of these impacts across the globe. 4
(Source: Noy, 2014.)
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from malaria and about half the 90 million years
lost from HIV/AIDS.5
Major disasters such as the Christchurch earthquake or the Bangkok floods in 2011 can cause
a significant number of lost life years to accumulate in a single country. New Zealand lost a
total of almost 200,000 life years in the February 2011 earthquake, equivalent to about 17 days
per inhabitant. In Thailand, 4.76 million life years
were lost in the 2011 Chao Phraya River floods;
this figure translates into about 26 days per person (Noy, 2015).
In low and middle-income countries, the losses
are generally higher than in high-income countries. In China, 557,438,270 life years were lost
between 1990 and 2012, which equals a per capita loss of 162 days (Figure I.1.). In Turkey, total life
years lost in the same period amounted to more
than 4 million, or 25 days per person (Noy, 2015).
These figures are even higher when the loss of

life years from nationally reported disasters is
included. Globally, the additional life years lost
due to extensive disasters are estimated to add
another 20 per cent to internationally reported
disasters, and this increase can be as high as 130
per cent in low-income countries. In Indonesia,
for example, when lost life years are calculated
using national loss data, the total for the period from 1990 to 2012 amounts to more than 25
million life years lost, or 42 days lost per person.
Small island developing states, such as the South
Pacific island nation of Tuvalu, experience significantly larger per capita losses, amounting to 4
years per person since 1980 (Noy, 2015).
As an illustration, this data underlines that disaster loss is as much a critical global challenge to
economic development and social progress as
disease is. However, the figures also show that
it is a challenge unequally shared. Over 90 per
cent of the total life years lost in disasters are
spread across low and middle-income countries
(Figure I.2).

Figure I.1 Loss of life years in China, 1990-2012

(Source: Noy, 2015.)
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Figure I.2 Share of life years lost across income groups

(Source: Noy, 2014.)

In particular, more life years are lost per capita in
low-income countries than in any other income
group (Figure I.3).
These findings suggest that while disaster risk is
a universal problem that affects all regions and
Figure I.3 Lost life years relative to population, 1990 - 2012

income groups, as a development challenge it
continues to be concentrated in low and middle-income countries. As explored in detail in
the different chapters of this part of the report,
these are the countries that will need to increase
capital investment and social expenditure substantially if they are to achieve the Sustainable
Development Goals and whose capacity to do so
will be challenged by increasing disaster risk.

,1"0
1 WHO Factsheet No. 358, March 2013: http://www.who.int/
mediacentre/factsheets/fs358/en/.
2 World Bank data: http://data.worldbank.org/indicator/NY.GDP.
MKTP.CD/countries/1W?display=graph.
3 http://www.who.int/topics/global_burden_of_disease/en
(accessed 3 January 2015).
4 For details on the methodology, please see Noy, 2014.
5 Calculated using data on DALYs from the WHO: http://www.
who.int/healthinfo/global_burden_disease/estimates/en/
index2.html.
(Source: UNISDR with data from Noy, 2014.)
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Reducing disaster losses:
A partial success
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Twenty-five years after UN Member States adopted the International Decade for Natural Disaster
Reduction (IDNDR) and ten years after the adoption of the HFA, global disaster risk has not been
reduced significantly. While improvements in disaster management have led to dramatic reductions in mortality in some countries, economic losses are now reaching an average of US$250
billion to US$300 billion each year.

2.1

Saving lives

The last decade has seen dramatic reductions in
disaster mortality in selected countries and regions. But not all countries have been able to reduce the vulnerabilities associated with disaster
mortality faster than the hazard-exposed population has increased.
The super-cyclone that impacted the State of Odisha, India on 29 and 30 October 1999 killed 9,843
people. Fourteen years later, in October 2013,
no more than 47 died when the equally powerful Cyclone Phailin swept through the same area.
This dramatic reduction in disaster mortality has
been attributed to improvements in disaster risk
management effected by the Odisha State Government (GFDRR, 2013a; UNEP, 2013).

The Odisha State Disaster Management Authority (OSDMA) was established shortly after the
super-cyclone in 1999 (GFDRR, 2013a). Subsequently, 200 cyclone shelters were built and early warning systems were developed, including
communication networks that enabled warnings
to reach both exposed communities and fishermen out at sea. Embankments were built to protect against storm surges and coastal flooding.
When cyclones are predicted, reservoir levels
are now lowered in order to mitigate anticipated
inland flooding. At the same time, the vulnerability of urban areas has been assessed and building
codes introduced (GFDRR, 2013a; UNEP, 2013). In
addition, the accuracy of forecasts made by the
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Indian Meteorological Department has greatly
improved. In 2013, warnings were disseminated
four days before Cyclone Phailin made landfall,
which points to a significant improvement compared to the two days’ warning given in 1999
(UNEP, 2013). Finally, the cyclone made landfall in a pre-electoral period, meaning that both
the national and state governments deployed
all available resources to ensure that the disaster was well managed and its impacts minimized.
The case of Odisha is indicative of a trend which
was modelled in GAR11 (UNISDR, 2011a) and in
which improving development conditions and
strengthened disaster management lead to dramatically reduced mortality, at least in those
events for which warning is possible. Globally, the
modelled mortality risk associated with floods
and tropical cyclones was estimated to have
peaked in the year 2000 before trending down.1
In East Asia and the Pacific, 2 for example, the
number of people exposed to floods and tropical
cyclones each year is estimated to have increased
by around 70 per cent since 1980, while modelled
mortality risk is estimated to have halved (UNISDR, 2011a). However, in sub-Saharan Africa, estimates indicate that modelled flood mortality
risk has grown consistently since 1980 (UNISDR,
2011a) because increasing population exposure
has not been accompanied by a commensurate
reduction in vulnerability. Not all countries have
been able to reduce the vulnerabilities associated with disaster mortality faster than the hazardexposed population has increased.
Disaster mortality risk is closely correlated with
income and the quality of governance. Since 1990,
almost 90 per cent of the mortality recorded in

internationally reported disasters has occurred in
low and middle-income countries (Figure 2.1).
Figure 2.1 Distribution of disaster mortality by
income group, 1990-2013

(Source: UNISDR with data from EM-DAT.)

Faced with similar numbers of people exposed and
hazards of the same severity, lower-income countries with weaker governance can expect mortality rates to increase by several orders of magnitude
(UNISDR, 2009a). This was tragically confirmed in
the case of the estimated 138,366 people killed
when Cyclone Nargis struck Myanmar in 2008.

Many countries have made significant progress in
human development, in poverty reduction and
in achieving the Millennium Development Goals
(MDGs). Between 1990 and 2010, the proportion
of people living below the poverty line more than
halved, dropping from around 43 per cent to just
over 20 per cent.3 Since 1990, the number of people living on less than US$1.25 per day has fallen from 51 per cent of the population to 30 per
cent in Southern Asia and from 56 per cent to 48
per cent in sub-Saharan Africa (United Nations,
2014a). In the same period, under-five mortality
fell from 178 to 109 per 1,000 births in sub-Saharan Africa and from 116 to 61 per 1,000 births in
Southern Asia (ibid.).

Disaster mortality can be expected to fall as
development conditions improve and vulnerability is reduced. There is a greater chance that
roads will exist to allow evacuation, that affected
people can receive timely medical assistance and
that greater levels of literacy and primary education will strengthen people’s understanding of
warnings and disaster preparedness plans. Rising incomes and strengthened governance have
also gone hand in hand with enhanced disaster
management.
As discussed in Part II of this report, advances in early warning systems, ranging from more
accurate monitoring of weather events to vastly
increased mobile phone access and real improvements in disaster preparedness and response,
have meant that whereas people often used to be
caught off guard by hazard events, there are now
contingency plans which enable timely evacuation to shelters and safe areas.
The experience of Odisha is not an isolated case.
Several other low and middle-income countries
have also made spectacular progress in reducing their mortality risk since the beginning of the
IDNDR (Box 2.1).

Tsunami early warning systems can also be a
highly effective way of saving lives. One tangible outcome since the endorsement of the HFA
has been the creation of the Indian Ocean Tsunami Warning and Mitigation System.4 However, the
effectiveness of the system has not been tested
by tsunamis of the kind that occurred in 2004.
Despite some notable exceptions, 5 early warning
is rarely effective in the case of earthquakes. People do not die in earthquakes; they die in buildings that collapse or catch fire in earthquakes,
and there is rarely time to evacuate to safe
areas and shelters. Consequently, many of the
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Box 2.1 Lives saved

In general, countries that have managed to reduce disaster mortality significantly have also managed to
enhance disaster management within a broader context of improving development indicators.
In Bangladesh, for example, an innovative cyclone shelter programme has helped the country dramatically
reduce tropical cyclone mortality since the 1970s. In the past five decades, Bangladesh has been struck by
three severe tropical cyclones: Bhola (1970), Gorky (1991) and Sidr (2007).

Bhola caused an estimated 300,000 deaths; Gorky was responsible for more than 138,866. The death toll
for Sidr, however, was only 4,234. At the same time, Bangladesh’s major success in reducing mortality from
tropical cyclones is supported not only by cyclone shelters but also by a slow but steady improvement in the
provision of basic education, health and sanitation, and by a reduction in the number of people living below
the poverty line (Figure 2.2).

Figure 2.2 Progress in selected human development
indicators in Bangladesh

(Source: UNISDR with data from the World Bank.)

Figure 2.3 Decreasing poverty and under-five mortality
in Mozambique

(Source: UNISDR with data from the World Bank.)

In February and March 2000, Mozambique saw heavy flooding that affected more than 4.5 million people and
killed at least 800. While the floods in January 2013 were not as severe as in 2000, the numbers of people killed
and affected were reduced by around 90 per cent. A steady reduction in extreme poverty in Mozambique has
gone hand in hand with a dramatic decline in the under-five mortality rate, which is a key indicator of Goal 4
of the MDGs (Figure 2.3). The country has also succeeded in reducing disaster mortality significantly over the
last 20 years.
Similarly, hurricanes in Cuba in 1926 and 1932 caused approximately 600 and 2,500 deaths, respectively. In
contrast, Hurricane Dennis in 2005 killed only 16 people, and Hurricane Sandy in 2012 claimed only 11 lives.
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improvements in disaster management which
have been so effective in reducing disaster mortality from floods and storms have not been as
effective in the case of earthquakes.
Since 1990, around 85 per cent of internationally reported earthquake mortality has occurred
in low and middle-income countries (Figure 2.4).
In these countries, the number of exposed buildings increases exponentially with rapid economic development and urban growth. However, the
quality of urban governance, including the application of building codes and planning standards,
is generally weaker than in high-income countries (UNISDR, 2009a).
For example, even in an upper middle-income
country like Turkey, the 1999 earthquake—in
which 17,000 people were killed—revealed that
65 per cent of apartment blocks in Istanbul and
other cities had been built in violation of local
building codes. Thus the high death toll highlighted the codes’ ineffective implementation
system, partly enabled by widespread corruption
that provided building inspectors with incentives
to look the other way and allow deficient construction (Moullier, 2014).
In low-income countries in particular, a considerable proportion of development takes place in
the informal sector, which by definition is unregulated. The situation is most critical in countries
like Haiti that rarely experience major earthquakes and thus have low levels of risk awareness (Neumayer et al., 2012), thus reducing the
likelihood of risk-sensitive urban planning and
building regulation even further.
As a result, while economic development may
lead to declining weather-related mortality, it
may actually bring about increases in earthquake mortality, as rapidly increasing exposure outpaces those reductions in vulnerability
achieved through improved building and planning standards. As a country’s income rises,

Figure 2.4 Earthquake mortality by income group, 1990-2013

(Source: UNISDR with data from EM-DAT.)

these standards tend to improve. However, this
does not translate into a visible reduction in mortality in the short term. It may take decades for
the outcome of improved planning regulations
and building standards to translate into reduced
disaster losses, as a critical mass of new, risk-sensitive building and urban development has to be
achieved. Therefore, countries that introduced
a new seismic building code under the HFA may
not see the results of their efforts until the middle of the century. As a result, while the number
of buildings in areas exposed to earthquakes has
increased considerably since 1990, the extent to
which this has been offset by reductions in vulnerability is unclear.
Trends in earthquake mortality were not modelled in GAR11 due to issues with the underlying data. Given the infrequency of major
earthquakes, it is not easy to find longitudinal
comparisons between the impacts of similar
events in the same region as was possible in the
case of Odisha or Bangladesh. Events such as the
1906 San Francisco earthquake or the 1923 Tokyo
earthquake have fortunately not repeated themselves to date.
At the same time, most disaster mortality is concentrated in very intensive disasters (Figure
2.5). More than 45 per cent of the total disaster
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Figure 2.5 Mortality from disasters concentrated in few intensive events

(Source: UNISDR with data from national loss databases.)

mortality since 1990 is concentrated in only four
events (Cyclone Gorky in Bangladesh in 1991, the
Indian Ocean tsunamis in 2004, Cyclone Nargis
in Myanmar in 2008 and the Haiti earthquake in
2010). While mortality might appear to be on the
rise, this trend is not statistically significant and
changes arbitrarily depending on the time period
chosen and the specific intensive disasters occurring in that period.6

2.2

Economic loss reduced?

Absolute economic loss is rising, but in relative
terms, the global increase in economic loss from
disasters is not statistically significant. However,
in some regions, losses have outstripped GDP
growth. While absolute economic loss is concentrated in higher-income countries, in relative
terms it remains a far greater problem for lowincome countries.
Most high-income countries have the regulatory quality and have made investments to significantly reduce the more extensive layers of
disaster risk associated with losses occurring
over short return periods. In addition, the citizens of these countries enjoy high levels of social
protection, including effective emergency services and health coverage, meaning that highincome countries account for less than 12 per
cent of internationally reported disaster mortality (Figure 2.1).
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However, although investments in risk reduction and regulation have enabled a reduction
of extensive risks, the value of assets in hazardprone areas has grown, generating an increase
in intensive risks. For example, investing in risk
reduction measures to protect a floodplain
against a 1-in-20-year flood may encourage additional development on the floodplain in a way
that actually increases the risks associated with
a 1-in-200-year flood.
This relationship is not linear. For example, the
way in which losses increase with wealth may
depend on the level of hazard exposure (Schumacher and Strobl, 2008). In countries with low
hazard exposure, losses seem to rise rapidly
along with economic development and subsequently fall; in contrast, in countries with high
hazard exposure, losses seem to rise faster in
higher-income countries than in middle-income
countries. This probably reflects the fact that in
countries exposed to extreme hazards and with
high levels of intensive risk, vulnerability reduction is less effective in reducing risk than in countries with more extensive risks.
The trend of increased hazard exposure leading
to increased economic loss risk was modelled in
GAR11 (UNISDR, 2011a). For example, economic loss risk from cyclones was estimated to have
increased by 265 per cent in the OECD, by 181 per
cent in sub-Saharan Africa and by 150 per cent
in all other regions since 1980. The increase was
considered to be higher (262 per cent) in highincome countries than in upper middle-income
countries (165 per cent), lower middle-income
countries (152 per cent) and low-income countries (155 per cent).
These modelled trends would seem to be confirmed by historical loss data. In absolute terms,
over 60 per cent of internationally reported economic losses are concentrated in OECD and other
high-income countries, reflecting the concentration of economic assets (Figure 2.6).

Figure 2.6 Economic losses from disasters by
income group, 1990-2013

(Source: UNISDR with data from EM-DAT.)

According to Munich Reinsurance (Munich Re,
2013), both overall and insured losses have been
increasing steadily since 1980, reaching an annual average of US$200 billion in 2012 (Figure 2.7).
This is consistent with figures from Swiss Reinsurance (Swiss Re, 2014a), which also show economic losses from disasters trending up to an
annual average of around US$200 billion.
In 2013, below-average economic losses from
disasters were recorded, with estimates ranging
from US$140 billion (Swiss Re, 2014a) to US$190
billion (Aon Benfield, 2013). The disasters with
the largest economic impacts in 2013 were the
Central European floods in May and June with an
estimated total economic loss of US$22 billion
(Box 2.2), an earthquake in China in April with
US$14 billion, and Typhoon Haiyan in November
with US$13 billion.

While economic loss is rising in absolute terms, it
mirrors increases in GDP (Neumayer and Barthel, 2010). This confirms results from other studies
(UNISDR, 2009a), which show that when adjusted for inflation and expressed as a proportion of
global GDP, the global increase in economic loss
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in relative terms. In contrast, in income groups
with more sluggish economic growth such as the
OECD, economic loss risk rose faster than GDP
per capita.

from disasters is not statistically significant.
However, it is important to note some important regional differences in this context. Between
1980 and 2010, GDP per capita grew by 703 per
cent in East Asia and the Pacific and by 293 per
cent in South Asia. This development outpaced
the growth in exposure in both regions, meaning that economic loss risk actually diminished

At the same time, while absolute economic loss
is concentrated in higher-income countries, in
relative terms it is a far greater problem for lowincome countries (Figure 2.8).

Figure 2.7 Overall and insured losses worldwide, 1980-2013
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(Source: Munich Re, 2013: Geo Risks Research, NatCatSERVICE, as of January 2014.)

Box 2.2 The Central European floods

During an unusually wet spring in Central Europe, groundwater levels were high and soils already were saturated when exceedingly high levels of rainfall occurred in late May and early June 2013, leading to severe
flooding of the Elbe and Danube rivers and their tributaries. Rainfall levels with a 100-year return period
were recorded,7 resulting in the evacuation of 52,500 people in Germany alone and 25 deaths across the
Czech Republic, Germany and Austria. Total economic losses across Central Europe have been estimated at
between US$14.7 billion and US$22 billion (EM-DAT;8 Munich Re, 2014; Zurich Insurance, 2014).
The events of 2002 and 2013 were by far the two greatest floods in Germany since 1900 (EM-DAT, 2014). While
many areas were affected just as severely or even more so in 2013 than in 2002, the reduced loss suggests that
investments were made in risk reduction (Munich Re, 2014; Zurich Insurance 2014). However, the fact that ten
of Germany’s eleven US$1 billion disasters have occurred since 1990 clearly points to increasing risks.9
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Figure 2.8 Economic losses relative to size of economy (GDP) by income group, 1990-2013

(Source: UNISDR with data from EM-DAT and the World Bank.)

This confirms that those countries which need to
invest the most in additional capacity, new infrastructure, social services and economic development will continue to struggle the most unless
disaster risks are reduced. For these countries,
development without disaster risk reduction is
unsustainable.
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Notes
1 See Figure 2.11, GAR11 (UNISDR, 2011a), http://www.
p r e v e n t i o n w e b . n e t /e n g l i s h / h y o g o/g a r/ 2 01 1 /e n / w h a t /
chapter2_2_3.html.
2 World Bank regions.
3 World Bank data: http://data.worldbank.org.
4 www.ioc.tsunami.org.
5 See the case study on Mexico’s earthquake early warning system in Chapter 7.
6 In Figure 2.5 and the following graphs, it is possible to determine whether a trend is significant or not using the r-squared (R 2)
value, which is the coefficient of determination. R 2 is a statistical
measure that generally ranges from 0 to 1 and indicates how well
data fits a statistical model. The higher the coefficient of determination is, the better the fit between the regression and the data.
7 ht t p s :// w w w. z a mg . a c . at /c m s/d e/ klima/n e w s/ we t te rberuhigt-sich-allmaehlich (accessed 23 December 2014).
8 www.emdat.be.
9 www.emdat.be.
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Chapter 3

The global riskscape
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While historical losses can explain the past, they do not necessarily provide a good guide to the
future. Most disasters that could happen have not happened yet.
The global expected average annual loss (AA�� in the built environment associated �ith tropical
cyclones (�ind and storm surge�, earth�uakes, tsunamis and floods is no� estimated at ���31�
billion. This risk presents a real challenge to the global agenda of sustainable development.

3.1

Accumulating contingent
liabilities

While historical losses can explain the past,
they do not necessarily provide a good guide
to the future. Most disasters that could happen
have not happened yet (UNISDR, 2013a). Probabilistic risk assessment simulates those future
disasters which, based on scientific evidence,
are likely to occur. As a result, these risk assessments resolve the problem posed by the limits
of historical data. Even if a full century of historical data exists on extreme flooding and drought
events in a country, any model derived from that
data would not be able to forecast the previous
extremes that had occurred over the past 1,000
years (Figure 3.1).
Figure 3.1 The small sample size of hazard records

(Source: GFDRR, 2014.)
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Probabilistic models therefore “complete” historical records by reproducing the physics of
the phenomena and recreating the intensity of a
large number of synthetic events. As such, they
provide a more complete picture of the full spectrum of future risks than is possible with historical data. While the scientific data and knowledge
used is still incomplete, provided that their inherent uncertainty is recognized, these models can
provide guidance on the likely “order of magnitude” of risks.
The results of probabilistic risk models are normally presented in terms of metrics such as average annual loss (AAL). The AAL is the average
expected loss annualized over a long time frame.

It represents the amount that countries would
have to set aside each year to cover the cost of
future disasters in the absence of insurance or
other disaster risk financing mechanisms.
Disaster risk should be understood as a contingent liability (described as “another category of
toxic assets” in GAR13). If a country ignores disaster risk and allows risk to accumulate, it is in effect
undermining its own future potential for social
and economic development. However, if a country invests in disaster risk reduction, over time it
can reduce the potential losses it faces, thus freeing up critical resources for development.
Global average annual loss (AAL) in the built environment associated with tropical cyclones (wind
and storm surge), earthquakes, tsunamis and
floods is now estimated at almost US$314 billion.1 This is the amount of money that should be
set aside each year worldwide to cover the future
disaster losses associated with these hazards.
If this risk were shared equally amongst the
world’s population, it would be equivalent to an
annual loss of almost US$70 for each individual
person of working age, 2 or two months’ income
for people living below the poverty line. 3 This
represents an existential risk for people already
struggling for survival on a daily basis.
For higher-income groups, these losses are not
existential, yet they can be compared with other ways in which household disposable income
can be lost. For example, in the United States
of America, electricity prices were increased by
US$0.24 per kilowatt-hour in 2011, meaning that
monthly household bills increased by an average of US$24 per year.4 If the risk were shared
out equally among the world’s population, and
assuming an average household size of 3 people, 5
each household should be setting aside US$210
a year to cover potential disaster losses—around
nine times the reduction of household disposable income from rising electricity costs.

At a macroeconomic level, global AAL is almost
equivalent to the entire GDP of high-income
economies such as New Zealand or Kuwait, or ten
times the gross national income of Niger.6 It is also
significantly higher than the cost of non-conflict
armed violence,7 which is currently estimated at
US$95 billion to US$163 billion (Geneva Declaration, no date). Global AAL also corresponds to
more than the estimated total cost of armed conflict on the African continent since 1990 (IANSA et
al., 2007) and almost 40 times the value of international investments to fight HIV/AIDS in 2013
(UNAIDS, 2014). It is significantly higher than the
total investment in water and sanitation in either
China or India. Even more critically, it is almost
equivalent to the estimated annual global financing that will be required in areas such as transport infrastructure or education in order to meet
the Sustainable Development Goals (SDGs) (UNCTAD, 2014). Unless addressed, the contingent liability represented by disaster risk will therefore
threaten the achievement of the SDGs.
The AAL has been calculated as part of the new
Global Risk Assessment, the first of its kind to
provide worldwide coverage for multiple hazards.
While an increasing number of risk assessments
are now being produced for specific hazards and
portfolios of exposed assets, up to now it has
been difficult to estimate global disaster risk due
to major geographical gaps and the fact that global assessments for single hazards use different
data sets and methodology.8 By using the same
methodology, arithmetic and exposure model to
calculate the risk for all hazards, the new global
assessment (Box 3.1) enables comparisons of risk
levels between countries and regions and across
hazard types. In this way, it enables a better mapping and understanding of the global risk landscape, an estimation of the order of magnitude
of losses in each country, and a calculation of the
risk contributions from different hazards.
The global AAL data illustrates how disaster risk
is distributed across countries, income groups,
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Box 3.1 The UNISDR-led Global Risk Assessment

Since 2011, UNISDR has spearheaded a multi-hazard Global Risk Assessment in partnership with leading scientific
and technical organizations. 9 The objective is to provide comparable open-access disaster risk metrics across
countries and hazard categories with a relatively coarse resolution as a means of raising risk awareness.
This fills a major gap in understanding risk. Most probabilistic risk assessments have been developed commercially
for the insurance industry and cover specific risks, mainly in higher-income countries. However, they are rarely
accessible and are based on proprietary models. While more and more public-domain risk models are now being
developed, the use of different methodologies and data sets makes comparison difficult.
In the UNISDR-led assessment, probabilistic hazard models have been developed for earthquake, tropical cyclone
wind and storm surge, tsunami and river flooding worldwide, for volcanic ash in the Asia-Pacific region and for
drought in parts of Africa. A global exposure model for the built environment has been developed at a 1kmx1km
resolution along coastlines and 5kmx5km elsewhere. Appropriate vulnerability functions have been used on the
basis of expert knowledge in each region. The impact of climate change on wind hazard in the Caribbean and on
drought in Africa has also been modelled. The open-source multi-hazard risk platform CAPRA 10 is used to calculate
risk. At this point, the flood risk model is still being finalized, meaning that the estimates of flood risk presented in
this chapter should be considered provisional and are likely to change.
The principal metric from the global assessment used in this report is average annual loss (AAL), also known as the
pure risk premium (when normalized by exposed value or capital stock). This is the expected average loss per year
considering all the events that could occur over a long time frame. It is a compact metric with a low sensitivity to
uncertainty. Unlike historical estimates, AAL takes into account all the disasters that could occur in the future,
including very intensive losses over long return periods, and thus overcomes the limitations associated with estimates derived from historical disaster loss data.
The other metric presented is probable maximum loss (PML), which represents the maximum loss that could be
expected within a given period of time. Typically, PML is relevant to determine the size of reserves that, for example, insurance companies or a government should have available to buffer losses.

Figure 3.2 Return periods

(Source: UNISDR.)
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Probability refers to the frequency of occurrence or the return period of losses associated with hazardous events.
The concept of return period is often misunderstood. If a loss has a 500-year return period, this does not mean that
the loss occurs every 500 years. If the loss occurred today, it does not mean that it will not recur for another 500
years. What it really means is that on average it occurs once every 500 years. For example, if there were records of
losses of different intensities over 1,000 years (Figure 3.2), it can be seen that nine losses exceeded an intensity of
60 over that period. The intervals between these losses fluctuate between 60 and 200 years. However, losses of an
intensity of 60 were exceeded every 100 years on average, and that is the return period. Expressed in a different
way, the annual probability of a loss exceeding an intensity of 60 is 0.1 per cent.
The PML for different return periods can therefore be expressed as the probability of a given loss amount being
exceeded over different periods of time (Table 3.1). Thus, even in the case of a thousand-year return period, there is
still a 5 per cent probability of a PML being exceeded over a 50-year time frame. This metric is relevant, for example,
to the planners and designers of infrastructure projects, where investments may be made for an expected lifespan
of 50 years.
In the development of risk models, many different data sets are used as input components. The level of uncertainty
is directly linked to the quality of the input data. On many occasions during model development, expert judgment
and proxies are used in the absence of empirical data, and the results are very sensitive to most of these assumptions and variations in input data. As such, all the AAL and PML figures presented in this chapter should be considered indicators of the order of magnitude of the risks, not as exact values.
For example, PML curves developed with the same hazard and exposure models change when different vulnerability functions are used, although the order of magnitude remains the same (Figure 3.3). Better data quality and
advances in science and modelling methodologies reduce the level of uncertainty, but it is crucial to interpret the
results of any risk assessment against the backdrop of unavoidable uncertainty.

Table 3.1 Probabilities for different return periods

Figure 3.3 Sensitivity of results to input data

(Source: UNISDR.)

(Source: CIMNE-INGENIAR, 2014.)
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geographical regions and hazard types. As
such, it is appropriate for ranking and comparing country risk levels. However, given the limitations arising from its global resolution and
lack of granularity, it is not appropriate for the
development of detailed national or local disaster risk management strategies, including risk
financing schemes. However, it can be used by
governments to provide an initial risk profile
for a country, which should in turn motivate the
development of detailed assessments in specific sectors and territories as a basis for public and private investment strategies and for the
design of risk financing schemes. The global AAL
is extremely conservative for three reasons.
First, it does not include all hazards and relevant
sectors. it only represents direct physical risk to
residential and commercial buildings, schools,
hospitals and other public and industrial buildings. It does not include risks to infrastructure
such as roads and bridges, ports and airports,
energy and electrical facilities, telecommunication facilities, dams and mines, or to agriculture.
At the same time, it only includes a number of
potential global hazards. If the risk of extra-tropical windstorms, ice and snow, sandstorms and
tornadoes were also taken into account, the figure would again be significantly higher.
Second, extensive risk, associated with smallscale, high frequency localised events is not considered. The analysis of 85 national disaster loss
data sets presented in Chapter 4 show that this
risk layer may account for up to 40 per cent of
economic losses, particularly in low and middle
income countries.
Third, AAL does not consider indirect losses and
impacts. While it is difficult to calculate a global value, evidence from specific countries shows
that these indirect losses can surpass the direct
costs, particularly if economic resilience is low.
When compared to reference income without a
disaster, impacts from large disasters can lead to
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income (GDP) reductions of up to 20 per cent over
a number of years following a devastating event.
A much-cited example of this effect is the impact
of Hurricane Mitch in Honduras in 1998.
To give a perspective on how losses to the built
environment from a disaster are only a share of
total losses, direct losses to the built environment in the Haiti earthquake in 2010 represented
80 per cent of total direct losses and 47 per cent
of combined direct and indirect losses (Government of the Republic of Haiti, 2010). In the case
of the May 2014 floods in Serbia, the losses to the
built environment were 54 per cent of total direct
losses and only 31 per cent of combined direct
and indirect losses, to which the agriculture sector contributed 8 per cent (Government of the
Republic of Serbia, 2014).

3.2

Capital investment and social
expenditure challenged

In absolute terms, global AAL is concentrated in
large, higher-income, hazard-exposed economies. However, in relation to annual capital investment or social expenditure, many low and
middle-income countries, and in particular small
island developing states (SIDS), have the highest
concentrations of risk.
Disaster risk is not evenly distributed around
the earth, but reflects the social construction of
hazard, exposure and vulnerability in different
countries in the context of different risk drivers
(UNISDR, 2009a). Globally, the distribution of AAL
reflects the value and vulnerability of the capital
stock concentrated on cyclone or tsunami-prone
coastlines, along seismic fault lines or in floodprone river basins.
In absolute terms, global AAL is concentrated in
large, higher-income, hazard-exposed economies, such as Japan and the United States of America (Figure 3.4). However, the disproportionately

high risk of lower-income countries relative to the
size of their economies or the value of their capital stock has been repeatedly recognized (UNISDR, 2009a, 2011a, 2013a). In relation to annual
capital investment, for example, many low and

middle-income countries, and in particular small
island developing states (SIDS), have the highest
concentrations of risk (Figure 3.5).

Figure 3.4 Global multi-hazard average annual loss

(Source: UNISDR with data from Global Risk Assessment.)

Figure 3.5 Global multi-hazard average annual loss in relation to capital investment11

(Source: UNISDR with data from the Global Risk Assessment and the World Bank.)
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The level of disaster risk in a country is therefore
influenced not only by the absolute AAL but also
by the way in which disaster risk could undermine the capacity for capital investment and
social expenditure.
The value of the world’s capital stock12 is heavily concentrated in regions like East Asia and
the Pacific, Europe and Central Asia, and North
America. 13 However, in relative terms, Latin
America and the Caribbean would be expected
to lose four times more of their assets each year
compared to Europe and Central Asia and two
times more compared to North American countries (Figure 3.6).14
When comparing different income groups, the
AAL of high-income countries is around 25 times
that of low-income countries. In relation to their
capital stock, however, low-income countries
could be expected to lose around five times more
than high-income countries (Figure 3.7).

The relationship between AAL and capital stock
is key to assessing the need for corrective disaster risk management, in other words investments
to protect or to retrofit existing disaster-prone
building stock. Countries with a very high ratio
of AAL to capital stock in particular would need
to invest in corrective risk management to avoid
losing essential development assets. This is especially critical in countries which exhibit sluggish
growth and low levels of capital investment and
which would be challenged to replace capital
stock lost in disasters.
Countries also need to consider the relationship between AAL and capital investment (gross
fixed capital formation, or GFCF). In general, lowincome countries have less capacity for capital
investment than high-income countries. However,
disaster risk may represent a far higher proportion
of that investment in low-income countries, challenging their potential for economic development.

Figure 3.6 Multi-hazard average annual loss in relation to capital stock by geographical region

(Source: UNISDR with data from the Global Risk Assessment and the World Bank.)
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Figure 3.7 Multi-hazard average annual loss in relation to capital stock by income group

(Source: GAR Global Risk Assessment.)

The level of capital investment as a proportion
of existing capital stock is very different across
income groups, as it accounts for some 30 per
cent in low-income countries compared to only
10 per cent in upper middle-income and 5 per
cent in high-income countries. Thus the new
investments that low-income countries make on
an annual basis represent a significant proportion of their total capital stock. A high ratio of
AAL to capital investment represents a threat to
future development prospects. Prospective risk
management then takes on critical importance
in order to ensure that new investment does not
increase disaster risk.
In terms of geographical regions, capital investment varies from 12 to 33 per cent of GDP,15 and relative AAL varies significantly as a result. In South
Asia, AAL is the equivalent of almost 5 per cent of
annual capital investment, compared to only 1.23
per cent in Europe and Central Asia (Figure 3.8).

The AAL in Europe and Central Asia represents a
lower percentage of annual capital investment
than that of East Asia and the Pacific. However,
annual capital investment in Europe and Central Asia is currently little more than a quarter of
that in East Asia and the Pacific. As mentioned
above, this highlights the importance of investing
in corrective disaster risk management in countries with sluggish or stagnating economies, as
disaster risk can erode what little growth capacity there is.
In other regions, capital investment is also
exposed to significant risk. Annual capital investment in Latin America and the Caribbean is currently less than a third of that in East Asia and the
Pacific; however, the AAL is equivalent to more
than 3 per cent of that investment, compared to
1.89 per cent in East Asia and the Pacific. This acts
as a significant brake on future development.
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Figure 3.8 Multi-hazard average annual loss in relation to capital investment by geographical region

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

In terms of income groups, annual capital investment is around 10 times greater in high-income
countries than in lower middle-income countries.
However, relative to capital investment, the AAL
of these regions is comparable, indicating that
lower middle-income countries will be more challenged to achieve their development goals (Figure 3.9).
In such circumstances, it is impossible to achieve
sustained, let alone sustainable, growth. For
example, in Asia, Myanmar’s AAL represents 30
per cent of its annual capital investment and in
the Philippines and Cambodia 14 per cent and 10
per cent respectively. In Latin America, for Honduras and Guatemala the AAL represents almost
18 per cent and around 10 per cent of new capital
investment, respectively.
Disaster risk also challenges social development.
While social expenditure in absolute terms is
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lowest in South Asia, the region’s AAL is equivalent to more than 10 per cent of that expenditure.
Disaster risk thus threatens the capacity for social
expenditure precisely in those countries with the
least capacity and the greatest need to invest.
For example, social expenditure in sub-Saharan
Africa is little more than 1 per cent of that in East
Asia and the Pacific, or around 3 per cent of that
in Latin America and the Caribbean. However, the
AAL in sub-Saharan Africa is equivalent to almost
3 per cent of this limited investment.
Similarly, while annual social expenditure is
about 400 times greater in high-income countries
than in low-income countries, the AAL in lowincome countries is equivalent to about 22 per
cent of social expenditure, compared to only 1.45
per cent in high-income countries (Figure 3.10).
Given that spending on social protection, public
health and public education investment is critical to the Sustainable Development Goals, this

Figure 3.� Multi-hazard average annual loss in relation to capital investment by income group

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

Figure 3.10 Multi-hazard average annual loss in relation to social expenditure by income group

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)
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Figure 3.11 Top 15 countries: Multi-hazard average annual loss in relation to social expenditure (excluding SIDS)

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

again highlights that those objectives cannot be
achieved unless disaster risk is addressed.
A number of larger countries like Myanmar, Madagascar, Philippines and Honduras face particularly difficult challenges in this regard, as the AAL
represents almost 55 per cent of social expenditure in Honduras, nearly 69 per cent in the Philippines, more than 80 per cent in Madagascar
and 200 per cent in Myanmar (Figure 3.11). In Latin American countries like Ecuador, Guatemala
and Peru, the AAL represents over 15 per cent of
annual social expenditure.
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3.3
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Different hazards can be seen to represent different risk layers and are therefore associated
with various levels of frequency and impact. It is
important to understand the implications of
these different hazards and the way that they interrelate with drivers of vulnerability and exposure to create specific patterns of risk.
The AAL figures used for these estimates aggregate the expected annual losses from different
hazards (Figure 3.12), which in turn represent
different risk layers. For example, tsunamis are
usually associated with very low-frequency but
high-severity impacts, while tropical cyclones
have a much higher frequency and usually medium to high severity of impact. Earthquakes are
lower-frequency events that can cause greater
losses, i.e. generate significant damage across
large areas of a country, while floods are more

Figure 3.12 Contribution of each hazard to global AAL

(Source: UNISDR with data from Global Risk Assessment.)

regular occurrences. In contrast, tsunamis usually affect only a relatively small area beyond
the coastline. These differences in frequency
and spatial extent determine how the different
hazards contribute to global AAL. For example,
even though it contributes only 0.29 per cent to
global AAL, tsunami risk may have devastating
local impacts when it does occur, as the events
in the Indian Ocean in 2004 and Japan in 2011
highlighted.
Earthquakes
Earthquakes occur infrequently but can correlate with high losses across large regions. In
Japan and on the Pacific coasts of the United
States of America and Chile, earthquake risks are
explained by major concentrations of exposed
assets in areas of high seismicity. However, the
vulnerability of building stock is low thanks to
good construction standards, a long history of
earthquakes, and strong governance. In low and
middle-income countries, such as Bangladesh,
China, the Dominican Republic, El Salvador, Iran,
Nepal and the Philippines, the vulnerability of the
building stock makes a far greater contribution
to risk.
Seismic hazard depends on the magnitudes
and locations of likely earthquakes, on their

frequency and on the properties of the rocks and
sediments that earthquake waves travel through.
Tectonic earthquakes can occur anywhere where
an active fault exists, and the magnitude depends
on the area of the fault that ruptures. Although
earthquakes cannot be predicted, scientific analysis can provide information on the potential frequency and magnitude of events. Earthquakes
can also trigger secondary hazards associated
with landslides, liquefaction and tsunamis.
Earthquake risk contributes US$113 billion to
global AAL. To put this figure into perspective, it
is equivalent to annual public education expenditure in all of the Middle East and North Africa, or
50 per cent of public health expenditure in Latin
America and the Caribbean.
The countries with the highest absolute AAL values are the United States of America, Japan and
Italy. However, relative to both capital stock and
investment, the risk is significantly higher in low
and middle-income countries (Figure 3.13).
In terms of geographical regions, the highest relative risks can be found in Latin America and the
Caribbean and in the Middle East and North Africa. The earthquake AAL in these regions is equivalent to 1.6 per cent and 1 per cent of their capital
investment, respectively, compared to 0.6 per
cent in Europe and Central Asia and 0.4 per cent
in North America.16 These are regions where the
exposed building stock is growing in contexts
that may exhibit relatively weak regulatory quality and where prospective disaster risk management is critical to avoiding future disaster risk
accumulation. Middle-income countries such as
Honduras, Guatemala, Peru and Tajikistan all
have a high ratio of AAL to capital investment.
Earthquake risk has also become a critical problem for countries that have experienced a severe
economic downturn and where capital investment has dried up. For example, Greece’s annual
capital investment now amounts to only around
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Figure 3.13 Top 15 countries: Earthquake AAL in relation to capital stock (excluding SIDS)

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

2.5 per cent of its building stock. This investment is now just over half of that observed in
upper middle-income countries such as Peru.
As a result, Greece’s earthquake AAL has come
to represent 10 per cent of its annual capital
investment.

Figure 3.14 Top 15 countries: Earthquake PML500 in relation
to capital stock (excluding SIDS)

In terms of PML, over a 20-year period there is a
4 per cent probability of a loss equivalent to the
value of more than 8 per cent of Greece’s capital
stock (Figure 3.14) and over 300 per cent of the
country’s annual capital investment. The country’s AAL is also equivalent to almost 2.5 per
cent of its national income (GNI). It is unclear
whether this contingent liability was taken into
account when the international community provided over EUR 200 billion in loans to support the
Greek economy between 2010 and 2012. In reality, earthquake risk could spill over into the financial system and become increasingly systemic.
(Source: UNISDR with data from Global Risk Assessment.)

66

Part I - Chapter 3

Figure 3.14 shows the 15 countries (excluding
SIDS) where the highest proportion of capital
stock could be lost with a probability of 10 per
cent over a fifty-year period (500-year PML). As
can be seen, these potential losses are important, representing between 2 and 12 per cent of
the total capital stock for these countries.
These losses are equivalent to 800 per cent of
annual capital investment in Trinidad and Tobago, 100 per cent of annual capital investment in
Peru and 90 per cent in Japan. To avoid systemic risk, it is important to factor contingent liabilities into international loans and other financial
instruments.

Tropical cyclones
Global average annual loss from recurrent
cyclone winds and storm surge is estimated at
US$80 billion, which is equivalent to 1.4 times the
total public health expenditure in Africa or 85 per
cent of public education expenditure in Australia
and New Zealand combined.

The physical intensity of tropical cyclones is
determined by their wind speeds, which affect
both coastal and inland areas. Historically, the
highest concentration of cyclonic wind has been
in the Western Pacific (Figure 3.15). The weakest storms take place near the equator, in their
first stages of development; over land, as they
run out of energy; and in the mid-latitudes due
to the cooler temperature of the water.17 Given
the concentration of economic assets and population along the coasts in many countries, risk is
heavily influenced by exposure. However, in low
and middle-income countries the vulnerability of
building stock is an important risk factor which
increases in weight in the case of low-intensity
cyclones (UNISDR, 2011a).
Strong winds and low air pressure in the eye of
the storm may also cause storm surges up to 10
metres high. In contrast to wind, storm surge
can only contribute to significant damage along
the coast, depending on the slope of the seabed in the area where the cyclone makes landfall

Figure 3.15 Worldwide historical tropical cyclone tracks

(Source: NASA.18)
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(Graham and Riebeek, 200619). Storm surges can
be severely destructive, and losses are highly
dependent on exposure, especially in areas without coastal protection works.
As in the case of earthquakes, the absolute AAL
from tropical cyclones (wind and storm surge) is
concentrated in large countries like Japan and
the United States of America, which have a large
stock of exposed capital (Figure 3.16). However,
this is equivalent to only 1 and 2 per cent (respectively) of their capital investment. In contrast,
while the AAL in the Philippines is less than a
quarter of that of the United States of America, it
is equivalent to almost 12 per cent of the former’s
capital investment. With the exception of SIDS,
the Philippines and Madagascar are the countries
with the largest proportion of their capital investment at risk, again highlighting the importance of
prospective disaster risk management.

Accurate estimates of storm surge risk require
detailed data on exposure and the morphology
of the seabed. As such, detailed risk assessments
are necessary in areas prone to storm surges,
such as Belize City (Box 3.2).

Tsunami
The global AAL for tsunamis is estimated at
US$530 million. This figure is significantly lower
than that associated with other hazards due to
the fact that tsunami impacts are very localized
along coasts and that while tsunamis are highly
destructive, they are also highly infrequent.
More than 80 per cent of tsunami events are
caused by earthquakes. However, other phenomena such as submarine and sub aerial landslides
or volcanic eruptions can also produce or contribute to tsunami occurrence. For example, the
1998 Papua New Guinea tsunami, which killed
2,182 people (EM-DAT, 201420), was caused by a

Figure 3.16 Top 15 countries: Tropical cyclone AAL in relation to capital investment (excluding SIDS)

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)
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Box 3.2 Strong wind and storm surge risk in Belize City

In the context of an assessment supported by the Inter-American Development Bank, tropical cyclone (hurricane) AAL in Belize City was estimated at US$37 million (ERN-AL, 2010).
Through the collection of detailed information on building classes, topography and bathymetry, it was possible to identify the areas at risk from both hurricane winds and storm surges.
In the case of storm surge (left-hand map) only low-elevation areas located within a certain distance from the
shore are at risk, whereas wind hazard is distributed throughout the city (right-hand map). These results
formed the basis for an emergency response plan devised by the National Emergency Management Organization (NEMO). In addition, training activities have been implemented with many institutions to evaluate the
hazards and risk with a probabilistic approach.

Tropical cyclone risk from storm surge (AAL by building)

Tropical cyclone risk from strong wind (AAL by building)

The risks were evaluated on the basis of the current level of hazard as well as future scenarios of climate
change.

(Source: CIMNE-INGENIAR, 2014.)
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submarine landslide, which itself was triggered
by an earthquake. In areas like eastern Indonesia
(Løvholt et al., 2012 and 2014) and the Caribbean (Harbitz et al., 2012), tsunamis due to landslides and volcanic eruptions are more frequent
and contribute to a significant portion of the risk
in those regions.
In the open ocean, the speed of tsunami waves
may exceed 970 km/h. Once tsunamis make landfall, wave heights may reach 30 metres above
sea level or more. The speed and the distance
that tsunami waves travel inland depends on
the topography of the coastal area and land cover.21 The waves from the Tohoku tsunami of 2011
in Japan were as high as 10 metres and affected
more than 400 km of coastline.22
Given that intense tsunamis completely destroy
rather than damage physical assets in the proximity of the shore, tsunami risk is heavily influenced by exposure. This is reflected in the results

Figure 3.17 Top 15 countries: Tsunami AAL (excluding SIDS)

of the Global Risk Assessment, which show that
tsunami risk is concentrated in a relatively small
number of countries (Figure 3.17).
In terms of geographical regions, East Asia and
the Pacific have the highest absolute tsunami
AAL by far. Japan in particular has a far higher
tsunami AAL than any other country.
As tsunami risk constitutes only a small portion
of multi-hazard risk, it is not directly comparable to social expenditure or capital investment
in either geographical regions or income groups.
However, the potential impact of tsunamis on
the economy at the local, national, and even the
global level cannot be ignored due to the cascading impacts that tsunamis can generate in
countries where critical facilities such as nuclear power stations are located in coastal areas.
This fact was highlighted by the Tohoku tsunami in 2011, which caused about US$130 billion in
damage to buildings and total of US$210 billion in
direct economic damage including infrastructure
and the agriculture sector (GFDRR, 2012a). There
is a 10 per cent probability that a number of territories and countries will lose a significant proportion of their capital stock to tsunami risk over
a 50-year period (PML500). This includes territories such as Macau and Hong Kong, where capital
stock is heavily concentrated along the coastline,
as well as larger countries such as the Philippines
or New Zealand (Figure 3.18).
River floods
Floods affect more people worldwide than any
other hazard. There are many different manifestations of flooding, including flash floods, coastal flooding, surface water and ponding floods. In
this analysis, flood risk 23 is calculated only considering river flooding, and the measure of intensity used is the depth of the water. For frequent
small-scale floods, risks can be estimated statistically using historical data, but for major floods a
probabilistic approach is required.

(Source: UNISDR with data from Global Risk Assessment.)
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Figure 3.18 Top 15 countries: Tsunami PML500 in relation to capital stock

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

While flood risk should be managed through prospective measures such as land-use planning,
the continued industrial, commercial and residential development on floodplains, together
with climate change, has made flooding a very
dynamic risk. Corrective measures such as flood
defences can protect against losses up to a certain threshold, and countries like Japan and the
Netherlands have made major investments in
flood protection. However, flood defences may
encourage further development on floodplains,
leading to devastating consequences if a low-frequency but high-severity loss above the protection threshold were to occur. In contrast, flood
risk in low-income countries often reflects a lack
of capacity to invest in flood protection.
As the 2011 Chao Phraya River floods in Thailand
demonstrated, flooding may produce major correlated losses that equal those arising from earthquakes or tropical cyclones. The Thailand floods

also revealed the risk to global supply chains
when industries are concentrated on floodplains
(UNISDR, 2013a; CEO Risk Forum, 2012). A recent
analysis of “hidden hotspots” in emerging markets revealed that other countries in the world
present an even greater flood loss potential than
Thailand (Swiss Re, 2012): China tops the ranking,
followed by Brazil, Russia and India (Figure 3.19).
Floods also cause major losses in high-income
countries. While the average annual economic
damage from floods in the United Kingdom, for
example, is in the range of US$250 million (Penning-Rowsell, 2014), the United Kingdom saw the
second wettest year on record in 2012 (second
only to 2007), with flood-related losses reaching
approximately US$1.8 billion. The RMS UK Inland
Flood Model estimated that nearly half of the UK’s
expected average annual flood loss comes from
major river flooding, and the remainder is attributed to small river and stream flooding, flash
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Figure 3.19 “Flood hot spot” rankings in emerging markets

(Source: Swiss Re, 2012.)

flooding, pluvial flooding and localized heavy
precipitation (RMS, 2013). The UK government
itself estimates that around 2.4 million properties are at risk of riverine and coastal flooding in
any given year (National Audit Office, 2014).
Flood risk contributes US$104 billion to global AAL. To put this figure into perspective, it is
equivalent to twice the public health expenditure
in the Middle East and North Africa or 30 per cent
of annual public education expenditure in Latin
America and the Caribbean.
The countries with the highest absolute AAL are
China, the United States of America and India.
However, in relation to their capital stock, a different set of countries in South-East Asia rank
even higher, with Myanmar, Lao People’s Democratic Republic and Cambodia facing the highest
relative AAL from riverine floods (Figure 3.20).
Relative to capital investment, many low-income
and lower middle-income countries have high
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levels of flood AAL in relation to their capital
investment (Figure 3.21) because those countries have not had the capacity to make the same
investments in flood defences as high-income
countries. For example, the AAL for flooding in
Myanmar and Somalia represents over 20 per
cent of the countries’ capital investment. This
highlights the importance of prospective risk
management if new capital investment is to be
protected.
The AAL from floods also represents an important proportion of social expenditure. Myanmar,
for example, faces an AAL that is equivalent to
around 200 per cent of its total social expenditure
(Figure 3.22). Lao People’s Democratic Republic,
Bangladesh, Cambodia and Bhutan are all challenged with AALs that represent around a third of
their social expenditure.
This means that floods represent a significant
challenge to both capital investment and social
development in many low-income and lower

Figure 3.20 Top 15 countries: Flood AAL in relation to capital stock (excluding SIDS)

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

Figure 3.21 Top 15 countries: Flood AAL in relation to capital investment (excluding SIDS)

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)
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Figure 3.22 Top 15 countries: Flood AAL in relation to social expenditure (excluding SIDS)

(Source: UNISDR with data from the Global Risk Assessment and the World Bank.)

middle-income countries, which are not able to
make the necessary investments in flood defences. Increased investment in flood risk management in these countries will therefore be a
precondition for achieving the Sustainable Development Goals.

3.4

Small island developing states
at risk

Due to their size, location and characteristics of
their economies, SIDS are particularly challenged by disaster risk. In relation to their capital stock, investment and social expenditure,
they face the highest potential losses associated
with several hazards.
Small island developing states (SIDS)24 face disproportionally high risks. For example, SIDS would
be expected to lose 20 times more of their capital stock each year compared to Europe and Central Asia. Relative to capital investment or social
expenditure, SIDS also top all of the regional risk
rankings. Their combined AAL is equivalent to 10
per cent of their total annual capital investment,
compared to less than 2 per cent in East Asia and
the Pacific and around 1.2 per cent in Europe and
Central Asia (see Figure 3.8 in Section 3.2 above).
Similarly, the AAL in SIDS is equivalent to almost
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Figure 3.23 Top 15 SIDS: Multi-hazard AAL in relation to social expenditure

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

20 per cent of their total social expenditure, compared to only 1.19 per cent in North America and
less than 1 per cent in Europe and Central Asia.

Figure 3.24 Top 15 SIDS: Earthquake PML500 in relation to
capital stock

Individual countries such as the Bahamas and
Antigua and Barbuda have an extraordinarily high ratio of AAL to social expenditure (Figure
3.23). In five SIDS, the AAL is equivalent to over
100 per cent of what these countries are currently
able or willing to spend on education, health and
social protection.
In the case of earthquakes, the AAL in Trinidad
and Tobago represents over 20 per cent of the
islands’ capital investment, and in Saint Kitts and
Nevis the figure is over 10 per cent. Over a 50-year
period, both countries face a 10 per cent probability of losing around 27 per cent of their total
capital stock in an earthquake (Figure 3.24).
In the case of tropical cyclones, nearly all of the
countries with the highest AAL relative to capital

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)
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investment, capital stock and social expenditure
are SIDS (Figure 3.25).
Due to high coastal exposure, storm surges make
a major contribution to tropical cyclone AAL in
SIDS. In contrast, it tends to represent only a small
proportion of the overall cyclone AAL in large
countries, where winds can affect not only coastal but extensive inland areas. While the Cayman
Islands and Antigua and Barbuda have the highest relative AAL for cyclone wind, the highest relative risk with respect to storm surge is found in the
Bahamas, Montserrat and Dominica (Figure 3.26).

In terms of tsunami risk, SIDS such as Tonga,
Palau, Solomon Islands and Vanuatu also rank at
the top in terms of average annual loss relative to
their capital stock. While the AAL may seem relatively low in comparison to other hazards (Figure
3.27), tsunami risk levels are significant in both
absolute and relative terms in coastal zones that
are directly exposed. As a great deal of critical
infrastructure and primary transport facilities
are located in coastal zones in SIDS (UNISDR,
2013a), tsunami impact can be significant.

Figure 3.25 Top 15 countries: Tropical cyclone AAL in relation to social expenditure, capital investment and capital stock

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)
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Figure 3.26 Top 15 SIDS: Tropical cyclone AAL (storm surge and cyclone wind) in relation to capital stock

(Source: UNISDR with data from Global Risk Assessment.)

Figure 3.27 Top 15 SIDS: Tsunami PML500 in relation to capital stock

(Source: UNISDR with data from Global Risk Assessment.)
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3.5

The additionality of climate
change

While climate change can result in lower expected losses in selected regions, for some parts of
the world, changing hazard patterns and higher
levels of vulnerability due to climate change are
expected to increase overall losses. In the Caribbean, these losses will be significant.
The Intergovernmental Panel on Climate Change
(IPCC) has highlighted that there is low confidence
in any observed long-term (i.e., 40 years or more)
increases in tropical cyclone activity (intensity,
frequency and duration), after accounting for
past changes in observing capabilities. It is likely

that the global frequency of tropical cyclones will
either decrease or remain essentially unchanged.
However, average tropical cyclone maximum wind
speed is likely to increase, although increases may
not occur in all ocean basins (IPCC, 2012).
In the Caribbean, the risk associated with tropical
cyclone winds was recalculated using possible
future cyclone trajectories in the North Atlantic
basin simulated using climate change scenarios
up to 2055 (CIMNE-INGENIAR, 2014a) but assuming constant exposure and vulnerability.
In most countries, the AAL increases under the
climate change scenario (Figure 3.28). For the
Caribbean basin as a whole, climate change
contributes an additional US$1.4 billion to the
expected average annual losses associated with

Figure 3.28 AAL from tropical cyclone wind for Caribbean and Central American countries, with and without climate change

(Source: CIMNE-INGENIAR, 2014.)
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wind damage alone, excluding changes in the
AAL associated with storm surge due to sea level rise. Given that Caribbean countries are collectively responsible for only a small proportion of
global greenhouse gas emissions, the additional AAL of US$1.4 billion raises important questions regarding accountability for risk generation
and regarding who should pay for these additional losses.
In some countries, the additionality of climate
change is very significant. One example is Anguilla, where the AAL attributable to cyclone wind
doubles with climate change, or Trinidad and
Tobago, which faces a fivefold increase due to
climate change. In contrast, Mexico would actually see a reduction in AAL, highlighting that the
effects of climate change are not evenly distributed but will affect different countries in different ways.

3.6

Volcanic risk

New results from volcanic risk assessments
show that while expected losses may be lower
than those from other hazards at a global scale,
in affected regions, they can be significant. Further, the impacts from volcanic ash fall can affect economic activity and the environment far
beyond the locality of the hazard event.
There are 1,551 volcanoes on land that are known
to have been active in the last 10,000 years (the
Holocene), with a total of 9,444 eruptions. Since
1950, an average of 31 volcanoes have erupted
each year. Most active volcanoes are located at
the boundaries between tectonic plates, where
the earth’s crust is either created or consumed
(GVM, 2014a).
Volcanoes are associated with multiple hazards,
including pyroclastic flows and surges; volcanic

ash and tephra (large quantities of intensely fragmented rock); ballistics (rocks ejected by volcanic explosions); lahars and floods (fast-moving
and destructive mixtures of volcanic debris and
water); debris avalanches, landslides and tsunamis; volcanic gases and aerosols; lava flows;
earthquakes; and lightning. Each hazard affects
people, agriculture, the built environment and
transport (e.g. aviation) in very different ways.
For example, people living close to a volcano
may be at direct risk from pyroclastic flows, avalanches or lahars. At the other extreme, volcanic
ash clouds in the atmosphere and ash fall on the
ground can have impacts hundreds to thousands
of kilometres from their source.
At present, more than 800 million people in 86
countries live within 100 km of a volcano that
could potentially erupt (GVM, 2014a). The countries with the greatest number of people exposed
are Indonesia, the Philippines and Japan. However, in some small countries, a higher proportion
of the population is exposed, for example over 90
per cent in Guatemala and Iceland (GVM, 2014a).
Five major eruptions in historical time dominate
the mortality records directly associated with
volcanoes. All five major events have occurred
since the late 1700s, with mortality ranging from
15,000 to 60,000 per event. 25 However, volcanic eruptions have also contributed indirectly to
severe mortality, for example by inducing climate
variability in other regions and thus causing famine (UNISDR, 2011a).
According to the Population Exposure Index, 26
only 4 per cent of volcanoes in the world
account for 61 per cent of the exposed population worldwide. The top ten “high exposure” volcanoes are concentrated in Indonesia, Mexico,
the Philippines and Japan. Based on the number of active volcanoes in the country, the hazard level 27 posed and the size of the exposed
population living within 30 km of each volcano,
around 95 per cent of the population exposed to
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volcanic hazard is concentrated in six countries:
Indonesia, the Philippines, Japan, Mexico, Ethiopia, Guatemala and Italy. Around two-thirds of
the total exposed population is concentrated in
Indonesia.
For example, in Naples, Italy (Figure 3.29), over
2 million people live in close proximity to three
active volcanoes (Vesuvius, Campi Flegrei and
Ischia).

Figure 3.29 Satellite image of the Naples area

(Source: GVM, 2014a.)

Relatively small countries, such as SIDS (Figure
3.30), have the highest proportion of their populations exposed to volcanic hazard.
However, given that most volcano-related mortality has occurred in a small number of eruptions, volcanic disaster risk is highly idiosyncratic
and difficult to model. For example, the relatively modest eruption of Nevado del Ruiz in Colombia in 1985 resulted in the death of more than
23,000 people in towns up to 45 km away as a
result of lahars.
Despite population growth, the number of fatalities per eruption has declined dramatically in
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the last few decades, suggesting that mortality
has been reduced thanks to improved volcano
monitoring, hazard assessment and awareness,
early warning, forecasts, communication and
preparedness around specific volcanoes. In
fact, it is estimated that such measures have
saved about 50,000 lives over the last century
(Auker et al., 2013). However, some “high exposure” volcanoes remain unmonitored. For example, there are 5.7 million people living within 10
km of Mexico’s Michoacán-Guanajuato volcanic
field, which currently has no dedicated ground
monitoring system.
Economic loss risk from volcanic eruption
Volcanic eruptions are associated with increasingly large economic impacts. For example, the
losses from the November 2010 eruption of Merapi in Indonesia are estimated at US$3.12 billion
(Surono et al., 2012). The 2010 eruption of the
Eyjafjallajökull volcano in Iceland caused serious
disruptions to air traffic in the North Atlantic and
Europe as fine volcanic ash in the atmosphere
drifted thousands of kilometres from the volcano. The resulting global economic losses
from this modest-sized eruption accumulated
to about US$1.7 billion for the aviation industry
alone (UNISDR, 2013a) and have been estimated to reach a total of US$5 billion including the
effects on global businesses and supply chains
(Ragona et al., 2011).
Volcanic ash is the most widespread of all volcanic hazards. Volcanic eruptions generate
convective plumes of gas, ash and rock fragments which can spread over hundreds of
kilometres, depending on the size of the eruption and the speed and direction of prevailing
winds. Depending on the intensity of volcanic ash fall (i.e. from 1 mm to 200 mm) and the
exposed environment, impacts may be diverse
and range from traffic and aviation disruption
to health problems, soil and water contamination, crop failure, damage to machinery, and collapsing roofs.

The probability of ash fall can be estimated based
on the geographical distribution of volcanoes
and their eruption potential as well as the prevailing winds in different seasons (Figure 3.31).

are higher in smaller countries like Vanuatu and
Papua New Guinea (Figure 3.32).28

Risk from ash fall can be estimated using the
same approach as for other hazards. In the AsiaPacific region, Japan has the highest AAL associated with structural damage due to volcanic ash
at more than US$11 billion, followed by Indonesia
with almost US$6 billion. However, relative losses

Figure 3.30 Top 20 countries and territories: relative population exposed to volcanic hazard

(Source: UNISDR, based on data from GVM, 2014a)
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Figure 3.31 Global map of probabilistic ash fall hazard and regional maps for South-East Asia and Central America

Note: Displayed as the average recurrence interval of ash fall thicknesses exceeding 1 mm.

(Source: GVM, 2014b.)

Figure 3.32 Volcanic ash fall AAL in relation to capital investment, Asia-Pacific region29

(Source: UNISDR, based on data from Geoscience Australia, 2014 and CIMNE-INGENIAR, 2014.)
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3.7

Agricultural drought risk

In several countries, losses from agricultural
drought not only pose risks to the national economy but can also lead to devastating effects on
the rural population. With climate change, patterns of agricultural drought can be expected to
change.
Agricultural drought is probably the most socially constructed of all disaster risks (UNISDR, 2011a).
Besides insufficient rainfall, agricultural drought
is associated with other factors such as temperature and wind, which influence evaporation, transpiration and the soil’s capacity to hold moisture.
However, while agricultural drought hazard occurs
when there is insufficient moisture in the soil
to meet the needs of a particular crop at a given
time and location, it is also associated with factors
such as land degradation, inappropriate land-use
and cropping patterns, over-extraction of ground
water, and overgrazing. Low-income rural households and communities may have no alternative
but to farm or graze marginal, drought-prone and
degraded land. And with little capacity to mobilize
assets, they are vulnerable to even small shortfalls
in production and have low levels of resilience.
The direct impacts of agricultural drought are
reduced crop, rangeland and forest productivity,
reduced water levels, increased fire hazard, damage to wildlife and fish habitats, and increased
livestock and wildlife mortality. The indirect
impacts include reduced income from agriculture and increased food and timber prices, which
in turn lead to wider impacts such as malnutrition
(especially among children), increased unemployment, migration, reduced tax revenues and
the risk of foreclosures on bank loans to farmers.
Although agricultural droughts can persist for
several years, even a short, intense drought can
cause significant damage to the local economy
(FAO, 2013a).

In sub-Saharan Africa, only 1 per cent of the
farmed area is irrigated (Ward et al., 2014), while
52 per cent of land is degraded to some degree
(Erian et al., 2014). Despite increasing productivity, the total productivity gap between the region
and developing countries as a whole is still widening (Figure 3.33).

Figure 3.33 Total factor productivity (TFP) index

(Source: USDA Economic Research Service.)

In many low-income countries in this region, agriculture remains a critical economic sector. In
many of those countries where economic activity
and employment are concentrated in agriculture,
such as Eritrea and Ethiopia, a significant proportion of the population is undernourished, and a
significant proportion of the area covered by vegetation is affected by high levels of land degradation and agricultural drought hazard (Table 3.2).
In these countries, agricultural drought not
only poses risks to the national economy but
also leads to devastating effects on the rural
population.
In Malawi, for example, agriculture is responsible
for around 30 per cent of GDP. Estimated annual
losses due to drought represent about 1 per cent
83

Table 3.2 Agriculture, land degradation and drought in sub-Saharan Africa

Note: Where data is not included in the table, it is because no data was readily available.
(Source: UNISDR with data from FAO, 2014 and Erian et al., 2014.)

of GDP, and the probable maximum loss (PML)
from a 1-in-25-year drought is equal to 10 per
cent of GDP. In addition, a 1-in-25-year drought
would exacerbate income poverty by 17 per cent,
which would mean an additional 2.1 million people falling below the poverty line (World Bank et
al., no date).
The picture is equally critical in West Africa. Mali,
for example, faces a 10 per cent probability of
suffering production losses amounting to US$48
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million or larger in 50 years for millet alone (Figure 3.34). In Senegal, millet production losses
for the same return period are US$15 million or
more.
According to the IPCC, “climate change is very
likely to have an overall negative effect on yields
of major cereal crops across Africa, with strong
regional variability in the degree of yield reduction” (IPCC, 2014). However, this regional variability would be considerable and may even involve

increases in maize production in eastern Africa
(IPCC 2014).
In Kenya, Malawi and Niger, income from agriculture respectively contributes 30 per cent, 30
per cent, and 38 per cent to each country’s GDP.
Estimated average annual losses (AAL) vary with
and without near-term climate change in all three

countries (Figure 3.35). While maize production
in Malawi is expected to face higher AAL with climate change, Kenya and Niger show reduced AAL
figures for the same climate change scenario,
both in terms of absolute values and as a percentage of their GDP for maize and millet production,
respectively.

Figure 3.34 Probability of production loss in West Africa

(Source: Jayanthi, 2014.)

Figure 3.35 Drought AAL and PML100, with and without climate change

(Source: Jayanthi, 2014.)
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Figure 3.36 Malawi maize production loss in tons with respect to 2007 countrywide production of maize

(Source: Jayanthi, 2014.)

Table 3.3 Estimated maize production losses in Malawi with and without climate change

(Source: Jayanthi, 2014.)

For example, losses in maize production from a
1-in-25-year drought in Malawi are estimated to
be 23 per cent higher in 2016-2035 than in 19812010 based on near-future climate change scenarios (Figure 3.36).
Climate change could result in significant additional losses in maize production (Table 3.3) and
potentially push countries like Malawi over a resilience threshold in terms of the national economy
as well as poverty.
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In contrast, climate change could have a positive
impact on maize and millet yields in Kenya and
Niger, respectively (Jayanthi, 2014). The results
also show that the impact of climate change
could be different depending on the intensity of
drought.
The agricultural drought risk to maize in the
Kenya Rift Valley, for example, is forecast to
decline in the near future (2016-2035) due to the
impact of climate change. In the climate change
scenario, PML100 (probable maximum loss corresponding to a 1-in-100-year drought) would fall

from 866,440 tons (baseline) to 351,225 tons. The
average annual loss (AAL) is thus projected to be
48,463 tons (1.78 per cent of the total maize production in the Rift Valley Province in 2012), a full
38 per cent lower than the baseline AAL of 78,190
tons (2.86 per cent of the total maize production
in Rift Valley Province in 2012; see Table 3.4).

to the observed losses for the 1981-2010 period,
losses from more severe and infrequent droughts
would be significantly lower (Figure 3.37). For
example, a crop loss of 390,000 tons with a current probability of 1 in 20 years would have an
occurrence probability of 1 in 100 years under the
near-term climate change scenario.

While losses due to frequent droughts (return
periods shorter than 5 years) would be similar

Table 3.4 Estimated maize production losses in the Rift Valley, Kenya with and without climate change

(Source: Jayanthi, 2014.)

Figure 3.37 Probable losses in maize production in the Rift Valley, Kenya with and without climate change

(Source: Jayanthi, 2014.)
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Notes
1 The global AAL for earthquake and tropical cyclone wind has
changed compared to the figures published in GAR13 due to
changes in the methodologies for seismic and tropical cyclone
hazard assessments. Details on the improvements to the methodology can be found in Annex 1 and in CIMNE-INGENIAR, 2014.
2 Persons aged 15 to 64 based on data from the United Nations;
see http://esa.un.org/unpd/wpp/index.htm.
3 World Bank definition of poverty line: those living on less than
US$1.25 per day.

near the equator can exist—as witnessed during the Category 5
Typhoon Bopha in Mindanao in 2012—tropical cyclones do not
typically occur at those latitudes. This is because of the Coriolis
Effect and the fact that storms rotate clockwise in the southern
hemisphere and anticlockwise in the northern hemisphere without crossing over.
18 http://www.earthobservatory.nasa.gov/IOTD/view.php?id
=7079.
19 Hur r icanes: The Greates t Stor ms on Ear th. ht tp://
earthobservatory.nasa.gov/Features/Hurricanes/ (accessed 10
December 2014).
20 http://www.emdat.be.

4 Calculations based on data from the EIA: http://www.eia.gov.

21 http://www.ready.gov/tsunamis.

5 Based on United States Government census data: https://www.
census.gov/hhes/families/data/cps2012.html.

22 http://www.jma.go.jp/jma/en/Activities/jishintsunami/
jishintsunami_low2.pdf.

6 Based on data from the World Bank: http://data.worldbank.
org/.

23 The provisional results presented here give an overview of the
risks associated with river flooding. Factors other than the depth
of the water also have a considerable influence on loss, which
means that there is greater uncertainty compared with other hazards.

7 This is defined as armed criminal violence in situations that are
not identified as conflict or armed conflict.
8 For example, models from the Global Ear thquake model
(http://www.globalquakemodel.org) or Deltares (http://www.
deltares.nl/en).
9 The Global Risk Assessment was conducted in a partnership of
20 institutions. The probabilistic risk model for all hazards was
developed and run by CIMNE and INGENIAR LTDA on the CAPRA
modelling platform. The exposure model at the global scale was
developed by UNEP-GRID and CIMNE in collaboration with WAPMERR, EU-JRC, Kokusai Kogyo and Beijing Normal University. The
hazard models were developed by CIMNE and INGENIAR LTDA (cyclones and earthquakes, with inputs from GEM for earthquakes),
CIMA and UNEP-GRID (floods), NGI and Geoscience Australia (tsunamis and volcanoes), and GVM and Geoscience Australia (volcanoes). Vulnerability was modelled by CIMNE and INGENIAR LTDA
for Latin America and the Caribbean, and by Geoscience Australia
for the Asia-Pacific region. In other regions, HAZUS vulnerability functions developed by USGS were used. Agricultural drought
risk assessments were undertaken by ACSAD and FEWSNET. Peer
reviews were conducted by WMO (hydro-meteorological hazard
models), UNESCO (geohazard models), and an ad-hoc group of
seismic hazard and exposure experts. For more details on partners and their contributions, see Annex 1.
10 http://www.ecapra.org/.
11 Throughout this chapter, capital investment refers to gross
fixed capital formation (GFCF) based on data from 2013.
12 Capital stock refers to a country’s building stock, comprising residential and commercial buildings, schools and hospitals,
based on the exposure model (see Annex 1 for more details).
13 All regions are according to World Bank country and regional
classification; see http://data.worldbank.org/about/countryand-lending-groups.
14 See Annex 1 for full risk results by geographical region.
15 http://data.worldbank.org/.
16 Please see Annex 1 for more details on hazard-specific risk results and graphs depicting key economic and social development
metrics.
17 The GAR15 risk model considers only tropical cyclones (i.e.
hurricanes on the Saffir Simpson Scale), including strong winds
and storm surges. Other tropical circulations, such as tropical depressions or tropical storms, are not considered. These kinds of
events usually involve lower wind speeds, and therefore effects
such as strong winds and storm surge are usually not present in
those cases. Thus, although rare but potentially intense storms
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24 Most SIDS are located in the region of Latin America and the
Caribbean or East Asia and the Pacific.
25 The five historical eruptions responsible for the majority
of fatalities are: Tambora, Indonesia in 1815 (60,000 fatalities);
Krakatau, Indonesia in 1883 (36,417 fatalities); Pelée, Martinique
in 1902 (28,800 fatalities); Nevado del Ruiz, Colombia in 1985
(23,187 fatalities); Unzen, Japan in 1792 (14,524 fatalities).
26 Developed by Aspinall et al. (2011), the Population Exposure
Index (PEI) is one of the prominent indices used in assessing volcano risk. it is based on the population within 10, 30, and 100 km
of a volcano, which is then weighted according to evidence on
historical distributions of fatalities within a given distance from
volcanoes. The PEI is divided into seven levels, from sparsely to
very densely populated areas. The results of the index show that
just 4 per cent of volcanoes account for 60 per cent of the total
population exposed.
27 A Volcano Hazard Index (VHI) has also been developed to
characterize the hazard level of volcanoes based on their recorded eruption frequency, modal and maximum recorded volcanic
explosivity levels, and the occurrence of pyroclastic density currents, lahars and lava flows. Only half of the historically active volcanoes have sufficiently detailed eruptive histories to calculate
VHI.
28 For this loss estimate, a simplified methodology emulating
volcanic ash fall for multi-scale analysis was used for probabilistic hazard modelling of volcanic ash fall in the Asia-Pacific region
(different from the model used in the production of maps in Figure
3.35).
29 It should be noted that these values only represent the losses
from structural damage, which are only a fraction of potential
economic losses that can be caused by ash fall. This also does not
include the losses to the aviation industry from airborne ash.
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Unlike intensive risk, extensive risk is more closely associated with inequality and poverty than
with earthquake fault lines and cyclone tracks. In many cases, the hazard, exposure and vulnerability are simultaneously configured through the underlying risk drivers. This also makes
extensive risk an important poverty attribute.

4.1

Increasing extensive risk

Extensive disaster risk is magnified by drivers
such as badly planned and managed urban development, environmental degradation, poverty
and inequality, vulnerable rural livelihoods and
weak governance. As a result, it continues to increase.
Extensive risk refers to the risk layer of high-frequency, low-severity losses. In general, this layer is not captured by global risk modelling, nor
are the losses reported internationally. One key
feature of the GAR (UNISDR, 2009a, 2011a, 2013a)
has been to highlight the contingent liabilities
associated with this risk layer, which tend to be
absorbed by low-income households and communities, small businesses, and local and national governments, and which are a critical factor in
poverty (UNISDR, 2009a).
Extensive risk manifests as large numbers of
recurrent, small-scale, low-severity disasters
which are mainly associated with flash floods,
landslides, urban flooding, storms, fires and other localized events. In addition, damage from
electrical storms and lightning is increasingly
contributing to loss from extensive risk due to
wildfires.1
Extensive disaster risk is magnified by drivers
such as badly planned and managed urban development, environmental degradation, poverty
and inequality, vulnerable rural livelihoods and
weak governance. This risk layer is characteristic
of informal urban settlements and low-income
rural areas (UNISDR, 2009a).
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In cities, for example, poverty forces low-income
households to occupy areas of low land value that
may be exposed to floods, landslides and other
hazards (Wamsler, 2014). Informal settlements
are usually characterized by highly vulnerable
housing and a deficit of risk-reducing infrastructure such as drainage (Mitlin and Satterthwaite,
2013). At the same time, speculative urban development, which can lead to the paving of green
areas in rapidly expanding cities and subsidence due to the over-extraction of groundwater,
may also increase the frequency and severity of
urban flooding (UNISDR, 2013a). Unlike intensive
risk, extensive risk is less closely associated with
earthquake fault lines and cyclone tracks than
with inequality and poverty. In many cases, the
hazard, exposure and vulnerability are simultaneously constructed by the underlying risk drivers. For example, all of Panama’s municipal areas
report extensive disaster losses even though the
country lies south of the Caribbean hurricane
belt and earthquakes are infrequent.
Given that extensive and intensive risk simply
refer to different risk layers, any quantitative
threshold between them is arbitrary. The GAR
has used a statistically determined loss threshold (Box 4.1) within which a minimum number
of disasters accumulate the maximum possible mortality and economic damage (UNISDR,
2011a, Annex II), though it would be equally valid to determine a threshold on the basis of return
periods.
At the time when the HFA was adopted, the
mortality, physical damage and economic loss
from extensive risk had not been accounted for
in national or international reports, except in a
number of Latin American countries.2 As a result,

Box 4.1 Intensive vs extensive risk: two different footprints

The variables used to define the threshold between intensive and extensive disaster losses are mortality and
housing destruction. Statistically, the threshold is fixed at:
Mortality: less than 30 people killed (extensive); 30 or more killed (intensive); or
Housing destruction: less than 600 houses destroyed (extensive); 600 or more houses destroyed (intensive).
This threshold has proved robust even as the universe of national disaster databases continues to grow.
As the case of Indonesia shows, extensive and intensive disasters have very different footprints (Figure 4.1).

Figure 4.1 The different footprints of extensive vs intensive disaster loss in Indonesia, 1990-2013

(Source: UNISDR with data from Indonesian national loss database.)
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Box 4.2 Understanding loss and risk from the bottom up: national loss accounting

To uncover extensive risks, an increasing number of countries around the world are adopting a simple and
well-defined methodology to report, analyse and display disaster occurrence and losses at the local level
through a standard definition of hazards, impacts and other indicators. 3 Because the loss data is captured at
the level of local administrative units, this makes it possible to record losses associated with huge numbers
of small extensive disasters that are not internationally reported and thus do not appear in other disaster
databases.
In a pattern that resembles the growth of computer processing power, the number of countries systematically collecting disaster loss data has roughly doubled every two years since these efforts began in Latin
America in the 1990s.
GAR15 features data collected using the same methodology and parameters in 82 countries and 3 states
(Tamil Nadu and Odisha in India, and Zanzibar in Tanzania).
Countries that have published data sets in the last two years, including: Comoros, Madagascar, Mauritius and
Seychelles in the Indian Ocean; Morocco and Tunisia in North Africa; Niger, Senegal, Sierra Leone and Togo in
West Africa; Barbados, Grenada, Saint Lucia, Saint Kitts and Nevis, Saint Vincent, and Trinidad and Tobago in
the Caribbean; Cambodia, Pakistan and the State of Palestine in Asia; and Albania, Serbia, Spain and Turkey
in Europe (Figure 4.2).
Figure 4.2 Increase in number of national loss databases featured in Global Assessment Reports

(Source: UNISDR with data from national loss databases.)
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this risk layer remained largely invisible. However,
since 2007, a sustained effort to assist countries
in systematically recording local disaster losses
(UNISDR, 2009a, 2011a, 2013a) has generated systematic and comparable evidence regarding the
scale of extensive risk from over 80 countries (Box
4.2). Given that 95 per cent of these databases
have been built using a comparable approach and
methodology, it is possible to analyse these local
records at a global level of observation.
Table 4.1 shows that 99.1 per cent of the local-level loss reports from these 85 countries and states
are manifestations of extensive risk, with 96.4

per cent resulting from weather-related events.
The economic losses from extensive disasters
account for more than 45 per cent of total accumulated loss.
Across these countries, extensive disasters are
responsible for only 14 per cent of total disaster
mortality. However, since 1990 extensive mortality has increased almost fourfold in those countries that have consistent data spanning that
period (Figure 4.3), and the trend is statistically
significant.

Table 4.1 National disaster loss data for 85 countries and states 4

(Source: UNISDR with data from national loss databases.)

Figure 4.3 Extensive mortality, 1990-2013 (65 countries, 2 states)5

(Source: UNISDR with data from national loss databases.)
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A similar trend can be observed among smaller-scale disasters in global loss data sets (Figure 4.4). There is a statistically significant trend
towards increasing mortality in events with fewer than 100 deaths.

While extensive risk is responsible for only a small
percentage of mortality, it is associated with a far
more significant proportion of morbidity and displacement (Figure 4.6), both of which feed directly back into poverty.

Extensive disaster mortality is also increasing relative to population size (Figure 4.5).

Extensive risk critically erodes development
assets. Reports show that the majority of damage

Figure 4.4 Internationally reported global disaster mortality (events with fewer than 100 deaths)

(Source: UNISDR with data from EM-DAT.)

Figure 4.5 Extensive disaster mortality relative to population (65 countries, 2 states)

(Source: UNISDR with data from national disaster loss databases.)
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and losses since 1990 have been associated with
extensive disasters in those countries with consistent data sets (Figure 4.7).
This makes extensive risk a central concern for
the low-income households and small businesses that depend on public infrastructure and for
the local governments that provide it. These

reported losses all show statistically significant
upward trends from 1990 onward (Figure 4.8). In
part, these trends reflect improved reporting in
some countries. However, upon closer analysis,
this bias has only a low to moderate influence on
the overall trends.6

Figure 4.6 Proportion of injured and displaced people reported in extensive disasters (65 countries, 2 states)

(Source: UNISDR with data from national loss databases.)

Figure 4.7 Percentage of damage and loss from extensive and intensive disaster events (65 countries, 2 states)

(Source: UNISDR with data from national loss databases.)
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Figure 4.8 Reported damage from extensive disasters to housing, education and health facilities,
and agricultural production (65 countries, 2 states)

(Source: UNISDR with data from national loss databases.)

4.2

Undermining development
capacities and gains

Losses from extensive disasters are responsible
for most disaster morbidity and displacement,
and represent an ongoing erosion of development assets. This presents a particular challenge
to the achievement of development goals in areas and regions that already experience social
inequality and exclusion.
Extensive risk particularly challenges the
achievement of development goals in areas and
regions already characterized by social inequality and exclusion. The deficit of infrastructure
in these areas is already an underlying driver of vulnerability and disaster risk and weakens resilience. The loss of this infrastructure in
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disasters further aggravates the situation, generating a vicious cycle. For example, a deficit of
primary health facilities increases the vulnerability of low-income households that suffer flooding. Households with poor health are likely to be
less resilient to disaster loss, and the damage or
destruction of those facilities in disasters further
compounds the problem.
The economic value of these social assets is significant. While the economic losses from intensive
disasters are usually evaluated by governments
or international organizations and insured losses
are assessed by the insurance industry, the economic cost of extensive risk is largely unaccounted for and ultimately reabsorbed into poverty.
Estimates of the cost of those unreported disasters highlight a growing and largely unknown

economic loss since 1990 as well as an overlooked poverty factor.
In 2012, EM-DAT reported economic losses of
US$157 billion, an estimate that is lower than
those published by Swiss Re (US$186 billion),
Munich Re (US$160 billion) and Aon (US$200 billion). If the economic cost of assets lost in extensive disasters in 82 countries (Figure 4.9) is
extrapolated globally, direct economic losses
would be around 60 per cent higher than those
internationally reported by EM DAT, implying a
total of around US$250 billion for 2012.
This total loss represents 0.33 per cent of global
GDP, 1.4 per cent of global capital investment and
an annual loss of more than US$35 per capita.7
For those 1.4 billion people living below the poverty line with an income under US$1.25 per day,8
the loss is equivalent to almost 8 per cent of their
annual income.

In particular, such losses represent a serious
erosion of public investment in some of those
countries with the least capacity to invest. For
example, the average historical annual losses from disasters in Madagascar since 2001 are
equivalent to around 75 per cent of annual average public investment in the same period;9 in El
Salvador, they amount to almost 60 per cent, and
in Vanuatu they exceed 40 per cent.
Chapter 2 showed how countries have partially succeeded in reducing mortality in intensive disasters through improvements in disaster
management. In contrast, the increasing level
of extensive risk shows how countries have not
been able to address the underlying risk drivers.
Increasing risk at the local level is the necessary
counterfactual to the success in reducing disaster mortality in some countries. It is in reducing
losses in the social and economic assets of communities where countries have gained the least traction in the HFA.

Figure 4.9 Economic losses reported internationally and additional losses reported nationally in 82 countries, 1990-2013

(Source: EM-DAT and national loss databases.)
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Increases in extensive risk threaten efforts to
reduce poverty and to achieve the Sustainable
Development Goals related to poverty and social
development, and they highlight that understanding and practising disaster risk reduction as
disaster management has not been effective in
avoiding risk generation and accumulation. This
theme will be explored further in Parts II and III
of this report.

Notes
1 A new analysis of national disaster loss data shows that between 1980 and 2013, 41 countries reported a total of more than
6,000 events involving electrical storms which killed more than
8,700 people, injured around 4,500 people and destroyed almost
42,000 houses.
2 http://www.desenredando.org/public/libros/1999/edete/.
3 For more information on national loss databases and the data
sets used in this report, see www.desinventar.net.
4 82 countries and 3 states (Odisha and Tamil Nadu, India, and
Zanzibar, Tanzania) in total over varying time frames. For access
to the loss databases and more details on the countries and states
included, see www.desinventar.net.
5 The two states referred to in Figures 4.3, 4.5, 4.6 and 4.7 are Odisha and Tamil Nadu, India.
6 Only a very small group of countries show an increasing trend
that can be associated with improved reporting, but the population of those countries (and the impact reported) is low in comparison to the majority of countries with loss databases. The
group with low reporting bias accounts for more than 95 per cent
of the population represented (1.6 billion) and 74 per cent of all
reports in the sample. Reports of mortality impacts show similarly stable patterns, and reports on other types of impacts show
slightly higher trends which suggest that better reporting should
be taken as one of the causes of the increase, but with a moderate
to low influence. See Annex 2 for more details.
7 Gross Domestic Product (GDP) and Gross Fixed Capital Formation (GFCF) of 2013.
8 Data from the World Bank Development Indicators: http://data.
worldbank.org/.
9 Public investment was calculated as an average of the annual
percentage of public investment in relation to GDP from 2001 to
2011, based on data from the World Bank.
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In those countries where AAL significantly exceeds key economic progress metrics, such as average annual GDP growth, national savings rates or the ratio of new capital investment to existing
capital stock, it is impossible to ensure sustained, let alone sustainable, growth.
Where countries are not able to buffer and absorb disaster losses, economies can be severely disrupted. A significant number of countries face this challenge even for events that may happen
within a 50 to 100-year time span.

In lower-income countries, and in particular in
countries like SIDS with small economies, disaster losses may challenge an economy’s resilience,
that is, its capacity to absorb losses and recover.
There is insufficient data and evidence to show
whether economic resilience has increased or
decreased since the adoption of the HFA.

significant with respect to other economic progress metrics, such as the existence of reserves or
national savings rates. In such circumstances, it
is impossible to ensure sustained, let alone sustainable, growth.

Economies can be severely disrupted if there is a
high ratio of AAL to the value of capital stock and
savings. Similarly, future economic growth can
be compromised if there is a high ratio of AAL to
capital investment and reserves. Social development will be challenged if there is a high ratio
of AAL to social expenditure.

Ultimately the capacity of a country to develop sustainably will depend on the combination
of these different factors. Economies can be
severely disrupted if there is a high ratio of AAL
to the value of capital stock and savings. Many
countries will not be able to cover their AAL
through domestic savings, which may impact
their capacity to invest in social and economic development. Countries with high rates of
domestic savings will be better able to absorb
even high levels of AAL. Similarly, future economic growth can be compromised if there is
a high ratio of AAL to capital investment and
reserves. Social development will be challenged
if there is a high ratio of AAL to social expenditure. Ultimately the countries where development and the achievement of the SDGs will be
most challenged by disaster risk are those where
the AAL represents a high proportion across all
three domains (Figure 5.1).

The capacity for future development
AAL can be interpreted as an opportunity cost given that resources set aside to cover disaster losses could be used for development. As highlighted
in Chapter 3, in certain income groups and geographic regions, in particular in SIDS and some
low-income countries, AAL estimates represent a
significant proportion and in some cases surpass
levels of capital investment and social expenditure. In those countries, the AAL is also often

This highlights that the countries with high risks
to development include not only low-income
countries such as Madagascar and Haiti but also
middle-income countries like Honduras, Jamaica and Philippines, and high-income countries
like Greece. Although Jamaica and Greece have
a far lower relative AAL compared to the Philippines, Honduras and Madagascar, the negative
implications for development are very similar. At
the same time, while it is economic growth that

However, existing evidence on the distribution
of risk and countries’ ability to absorb losses
points to critical differences related to income
levels, insurance coverage, the size and pattern
of economies, and the financial capacity of various countries.

5.1
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Figure 5.1 Countries with high overall ratio of AAL to social expenditure, capital stock and savings and capital investment and reserves

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

is most threatened in Greece, it is social development that is most threatened in the Philippines.
Fiscal resilience
Budgeting for disaster loss based on the AAL is
critical but not enough. As the AAL is an annual
average, it does not guarantee economic and fiscal resilience against high-level events for countries that lack the fiscal resilience to cope with

extreme but infrequent losses. Fiscal resilience is
broadly defined as comprising internal and external savings to buffer against disaster shocks.
Once domestic savings are exhausted, a common
approach is to divert funding from discretionary budgets, which in some cases may have been
previously earmarked for development spending. In other cases, countries utilize loans from
international or multilateral financial institutions
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for recovery, reallocating funding and reducing
the available future borrowing capacity for development as well, thus hampering future growth.
In most higher-income countries, a significant
proportion of economic losses are insured. For
example, in the July 2013 hailstorms in Germany and France, an estimated US$3.8 billion of
the total losses of US$4.8 billion were insured, as
were US$1.9 billion of the total losses of US$4.7
billion in the June 2013 floods in Canada (Swiss
Re, 2014a). Furthermore, despite their size in
absolute terms, these losses are rarely significant compared with annual capital investment in
those countries.
In contrast, many countries with lower incomes
and smaller economies, including least developed countries (LDCs) and small island developing states (SIDS), are severely challenged by
rising economic loss. In such countries, most
loss is uninsured and governments do not have
the financial reserves or access to contingency
financing that would allow them to absorb losses,

recover and rebuild. For example, while estimates
of the total losses from Typhoon Haiyan vary,
there is agreement that insured losses are only a
small fraction of the overall loss due to low insurance penetration in the region. For example, AIR
Worldwide estimates total damage at US$6.5 billion to US$14.5 billion, of which only US$300 million to US$700 million are thought to be insured.1
In fact, a considerable number of countries face
resource gaps for events with return periods
below 100 years. For example, while Canada and
the United States would only face challenges in
absorbing the impact from a 1-in-500-year loss,
Algeria, Bolivia, Chile, Indonesia, Iran, Madagascar, Mozambique and Pakistan would face difficulties finding the resources to absorb the impact
from as small as a 1 in 3-25 year loss (Williges et
al., 2014). Clearly, the financial risk to these countries is substantial. In particular, a very significant
number of countries would not pass a stress test
of their financial capacity to absorb the impact of
a 1-in-100-year loss (Figure 5.2).2

Figure 5.2 Countries facing a financing gap for a 1-in-100-year loss event

(Source: Williges et al., 2014.)
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Figure 5.3 Disaster risk in Zanzibar, Mauritius, Madagascar, and Comoros

(Source: UNISDR with data from CIMNE.)

Coupled with the limited availability of reserve
funds, contingent credit agreements, insurance
and access to emergency financing options, the
limited investments in reducing existing risk
and avoiding the creation of new risk mean that
many SIDS in particular are characterized by high
risks and low economic resilience. In the Indian
Ocean, calculating risk in Madagascar, Mauritius,
Comoros and Zanzibar (Figure 5.3) has been a
first step in identifying the threshold of loss levels
where countries would struggle to finance a recovery. In these countries, losses with return periods
of 500 years would require resources equal to 7 to
18 per cent of GDP (Williges et al., 2014).
Countries with large budget deficits are usually
unable to divert funding from revenues to absorb
disaster losses and therefore need to use other mechanisms, including taxation, national and
international credit, foreign reserves, domestic bonds, aid and risk financing instruments.
Using all these financing mechanisms, Mauritius
would still face a resource gap for any losses from

cyclone wind and earthquake with a return period
of 62 years or over (Figure 5.4). The corresponding
return period is only 24 years for Madagascar and
28 years for Comoros (Mochizuki et al., 2014).
A limited ability to absorb losses can increase
the indirect economic costs of a disaster and
can slow recovery (UNISDR, 2013a). For example, disruptions in the transport sector due to
post-disaster reconstruction delays can impact
on a range of other sectors, such as manufacturing and retail trade. However, access to ex-ante
financing arrangements can prevent this problem (Williges et al., 2014). For example, assuming
that post-disaster reconstruction financing were
available in Cambodia 6 months to 1 year after
a disaster, 3 access to ex-ante financing, such as
contingent credit to facilitate more rapid recovery, would help stem the decline in economic
output across a range of sectors, ranging from
more than US$1 million in retail trade to almost
US$6 million in the transport sector and US$7.5
million in manufacturing (ibid.).
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Figure 5.4 Financing gap for cyclone wind and earthquake risk in Mauritius

Note: MFIs = multilateral financial institutions.

(Source: Mochizuki et al., 2014.)

In addition to ex-ante financing mechanisms,
investments in disaster risk reduction measures
are expected to significantly reduce the expected
negative impact of disasters on economic growth
(UNISDR, 2013a). Previous analysis has shown,
for example, that a 1-in-100-year event in Honduras could produce direct losses of up to 33 per
cent and additional indirect and cumulative losses of up to 24 per cent of GDP. New simulations of
real GDP growth after historical disaster impacts
in Honduras—with and without previous disaster risk reduction investments—show that these
losses could be significantly reduced by investing
in risk reduction.4 Interestingly, the simulations
also show that in a country such as Honduras,
where high-intensity disasters occur relatively frequently, even larger investments targeted
at reducing the risk of large-scale events make
financial and economic sense.
In countries with very low rates of capital investment, recovery may take years if disasters destroy
a significant proportion of their capital stock.
Countries with small and vulnerable economies
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have particularly low resilience, as their entire
economy may be devastated; if they also have limited fiscal manoeuvrability, they may also have difficulties financing a recovery (UNISDR, 2009a).
The cumulative effect of disaster loss on fixed
capital may be dramatic in SIDS such as Vanuatu (Figure 5.5) or small countries like Belize. 5 It is
estimated that Belize has lost almost 18 per cent
of its accumulated capital investment since 1970
due to the cumulative effects of disasters over
the past 20 years. For Vanuatu, this amounts to a
full 24 per cent of capital investment since 1970.
However, even in higher-income small island
states, economic losses can also have a highly disruptive effect on economic development.
For example, the Cayman Islands suffered significant losses from Hurricane Ivan in 2004 and its
economy still has not recovered fully, leading to
a reduction of cumulative capital investment by
almost 23 per cent since 1970.
In contrast, large economies such as China or
Mexico seem to have sufficient capacity to absorb

losses from a large number of events without significant effects on economic growth in the years
following the event.
As the HFA draws to a close, there is also more
evidence that disaster loss negatively affects

longer-term growth prospects in countries with
limited liquidity and assets (Hochrainer, 2009;
Noy, 2009) despite potential short-term increases
in GDP due to reconstruction efforts and through
large cash injections into the local economy (Kim,
2010; Cavallo et al., 2009; Albala-Bertrand, 1993

Figure 5.5 National economic growth with and without disaster loss impact

(Source: Baritto, 2014 with data from EM-DAT and the World Bank.)

105

and 2006; Skidmore and Toya, 2002). For example, cyclone impact simulations for various
countries show that medium-term economic performance would be adversely affected by disaster losses (UNISDR, 2013a).

5.2

Figure 5.6 La Anemona, El Salvador

No place to call home

When disasters affect already vulnerable people, the resulting patterns of migration and displacement themselves can become drivers of
new risks.
La Anemona is a community of almost 200 families on the periphery of San Salvador, a community born out of disaster (Figure 5.6). When
Hurricane Ida swept over El Salvador in 2009, the
people of La Anemona suffered heavy losses and
decided to leave their former homes. The land
they chose lacks basic infrastructure, services

(Source: Lynette Wilson/Episcopal News Service.)

and land titles, and is considered unsuitable for
housing, but it was the only unoccupied land the
families could find.6
Almost 90 per cent of El Salvador’s land mass and
more than 95 per cent of its population are considered to be at risk of disasters.7 Examples of communities such as La Anemona abound, showing similar
patterns of how migration and displacement themselves become drivers of new risks (Box 5.1).

Box 5.1 Mobility and vulnerability in Alaska

The Kigiqitamiut people, a small Inupiat community on Alaska’s Bering Sea, are used to practising mobility as an adaptive strategy, having lived a nomadic existence for centuries as a
fishing and hunting community. But at the beginning of the twentieth century, the government promoted their settlement (Marino, 2011), creating new risk by locking the Kigiqitamiut
into a sedentary lifestyle in a hazard-exposed environment as well as creating dependency
on non-local products. Over the last few decades, and despite protection measures put in place, houses and
basic infrastructure have been destroyed by diminished sea ice, more frequent winds and storms, and
increased coastal erosion and flooding (ibid.).
Today, climate change is adding to the challenges the community faces, and the question of relocating the
entire village of Shishmaref has become a major concern, manifest in the creation of the Shishmaref Erosion
and Relocation Coalition in 2001 (USGAO, 2009). But Shishmaref’s relocation is not without obstacles. First,
the cost is estimated at around US$180 million for only 609 inhabitants (ibid.). While U.S legislation has
guidelines for “recovery through rebuilding”, no clear guidelines exist for cases in which complete relocation
is required; in Shishmaref, in situ reconstruction is not sustainable in the long run due to sea level rise and
coastal erosion. Finally, the lack of coordination between different actors and government agencies is also
an obstacle to effective relocation (Marino, 2011).
The case of the Kigiqitamiut people highlights that dramatic social changes can be expected and that economic investments will not only have to be made in small island developing states and low-income nations.
In Shishmaref, a marginalized minority community in one of the richest countries in the world, future predictions of climate risk have already become reality. Other parts of the world may follow soon.
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Figure 5.7 People displaced by disasters since 1970

(Source: IDMC, 2014.)

New global data sets enable up-to-date estimates of the number of persons displaced
by disasters (IDMC, 2014). The figures are not
encouraging, particularly for weather-related
disasters, as they show a clear upward trend
over time (Figure 5.7), with 143.9 million people
displaced by disasters between 2008 and 2012
alone.

estimated that 165 million people were displaced
by disasters (IDMC, 2014).
While mobility, migration and displacement are
sometimes consequences of disasters, they can
Figure 5.8 People displaced due to weather-related and
geophysical hazard events

Displacement is particularly associated with
weather-related disasters (Figure 5.8). International estimates of displacement trends and
patterns are hampered by limited data availability. Due to the multidimensional and complex
dynamics of migration and displacement, quantitative projections for future trends have low confidence levels, even though there is agreement
that climate change will drive future displacement and patterns of movement (IPCC, 2014;
Gemenne, 2010).
Where data is available, it highlights that disaster impacts go far beyond the immediate loss of
assets. Between 2008 and 2014, for example, it is
(Source: IDMC, 2014.)
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also be drivers of new disaster risk (IOM, no date).
Investment and economic development in hazard-prone regions attract people to those areas.
As a result, the population in hazard-exposed
regions is growing proportionally faster than
elsewhere (UN-HABITAT, 2010; UNISDR, 2011a;
Lall and Deichmann, 2011).
Human mobility has always been a strategy to
manage environmental risk and natural resources (Oteros-Rozas, 2012; Warner et al., 2012; Castillo, 2011). But increasingly, everyday social and
political risks add to the pressures on marginal
groups in society to migrate (Schensul and Dodman, 2013). Local displacement can also drive up
hazard exposure and vulnerability by increasing
the pressure on already fragile resource bases (de
Sherbinin et al., 2007; UNISDR, 2009a; Peduzzi,
2010), and urban displacement is a particularly important driver of disaster risk (IPCC, 2014).
Where informal settlements are demolished
to make way for the development of shopping
malls, luxury apartments and hotels (Menon-Sen
and Bhan, 2008), people are often displaced to
other hazard-prone locations.
Thus displacement and migration put a spotlight
on the critical role that vulnerability will continue
to play in driving disaster risk upwards over the
years to come.

No country for old men
Aside from migration and displacement, demographic change will continue to shape risk patterns and trends, including future complex and
systemic risks. Ageing populations in OECD countries, but also in some emerging economies,
mean that an increasing share of people affected will be over 60, which will increase fatalities,
longer-term impacts on well-being and the livelihoods of a large part of the population.
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Evidence from recent events indicate that this
trend is already showing its effects: 71 per cent
of lives lost during Hurricane Katrina and around
50 per cent of fatalities from Hurricane Sandy
were people aged 60 and over (Parry, 2013). During heat waves such as the one experienced in
Europe during 2003, most lives lost are those of
the elderly (OECD, 2014a).

5.3

The international resilience
challenge

The increasing gap between demand for response
to disasters and available global funding highlights the need for effective disaster risk reduction. Resource gaps in a number of countries are
significant even for relatively frequent events.
There is also a humanitarian resource gap, which
can be expressed as the difference between estimated losses and the funding provided by the
global humanitarian community. While it has
been internationally recognized that response
and relief are not sustainable as the main pillar
of disaster risk management, recent figures are
a stark reminder that this gap continues to grow
(Figure 5.9). While humanitarian funding requests
have more than quadrupled over the last 20 years,
the gap between the funding requested and provided has grown by more than 800 per cent. In
other words, global funding requirements are
increasing, while the national and international
capacity to meet them is not growing at the same
rate. Rather than justifying the need for additional humanitarian assistance, this reinforces the
case for investing in disaster risk reduction. Ultimately, the growing humanitarian resource gap
is unsustainable, and an approach based principally on responding to disaster is increasingly
bankrupt.
Globally, the resource gaps vary significantly for
different risk layers (Figure 5.10). For example,
covering the resource gaps caused by losses with

a return period of 10 to 50 years would require
more than US$2.5 billion per year globally
(Hochrainer-Stigler et al., 2014). This is based on
the assumption that there is a cap on the maximum payment a country can receive, as is usually
the case with reinsurers’ average claim payments.

Assuming there is no cap on payments that can
be made to countries, the funding requirements
grow dramatically, ranging from US$3.3 billion
per year for a loss with a 10 to 50-year return period to more than US$20 billion per year for a loss
with a 250 to 500-year return period.

Figure 5.� Funding requested and received through United Nations appeals (CAP and flash appeals)

(Source: UNOCHA, 2014a.)

Figure 5.10 Resource gaps for different risk layers at the global level

(Source: Hochrainer-Stigler et al., 2014.)
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Notes
1 http://www.air-worldwide.com/Press-Releases/AIR-EstimatesInsured-Losses-from-Super-Typhoon-Haiyan-at-Between--USD300-Million-and-USD-700-Million.
2 Calculations are based on results of the UNISDR Global Risk Assessment for earthquakes, tropical cyclone wind and storm surge,
and tsunami. Estimates of losses from flood events were generated by fitting empirical loss observations to parametric loss curves.
These results should not be used for in-depth national analysis.
For further information on the methodology, see Williges et al.,
2014, and Hochrainer-Stigler et al., 2014.
3 Information provided by the Japan International Cooperation
Agency (JICA) in support of GAR15. The simulations were carried
out with JICA’s improved DR2AD model, an economic model that
allows policymakers to assess the impacts of disasters and the
benefits of disaster risk reduction investments at different points
in time.
4 A similar calculation was performed for the 2009 Global Assessment Report; the findings from that time have been confirmed
using 5 additional years of new data and the analysis has been
updated.
5 http://episcopaldigitalnetwork.com/ens/2013/06/25/naturaldisasters-displacement-perpetuate-poverty-in-el-salvador/.
6 http://www.pnud.org.sv/2007.
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Part II

Inside disaster risk
management
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Since the declaration of the IDNDR in 1990 and in
particular since the adoption of the HFA in 2005,
the disaster risk management sector has grown
exponentially in both size and salience.
It could be argued that the disaster risk management sector first became conscious of its own
existence at the International Conference on
Disaster Mitigation Program Implementation in
Ocho Rios, Jamaica in 1984 (Virginia Polytechnic
Institute, 1985). Yet only 51 international participants attended that conference, indicating the
small size of the incipient sector at that time. In
contrast, the Fourth Session of the Global Platform for Disaster Risk Reduction held in Geneva in May 2013 attracted over 3,500 participants,
including 172 government delegations, 240 nongovernmental organizations, 175 businesses, 30
parliamentarians from 26 countries as well as
local government representatives, scientists and
academics. Over thirty years, the size of the sector has increased by two orders of magnitude.

Figure II.1 Progress in implementing the HFA (2007-2013)

(Source: UNISDR, 2013a.)
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PreventionWeb, the United Nations-hosted global portal for disaster risk management information, now identifies 32,600 professionals involved
in the disaster risk management sector, compared to 5,000 in 2006.1 This represents only a
small proportion of those who actually work in
the sector at the national or local level. According
to PreventionWeb, in 2013 there were 1,127 conferences, seminars, workshops and other events
that connected and integrated the sector, again
reflecting only a small proportion of the events
occurring on the national and local stage.
As the sector has grown, government self-assessments prepared using the HFA Monitor (UNISDR,
2011b, 2013b, 2013c; UNISDR et al., 2009) provide evidence of an enormous investment by
governments in new legislative and instrumental systems, policies, budgetary allocations,
information systems, early warning mechanisms, disaster preparedness, and to a lesser
extent in corrective disaster risk management.

HFA progress reports highlight that governments
have not only committed to the policy objective
of disaster risk reduction, they have also made
considerable efforts to achieve that objective.

Since 2007, 146 governments have participated in at least one cycle of the HFA review using
the online HFA Monitor. In 2011-2013, 136 countries submitted reports, and governments have
reported growing levels of HFA implementation
(Figure II.1) over time. The 2013-2015 assessment
cycle is ongoing as part of the preparations for
the successor framework to the HFA, and country reports will contribute to a complete picture
of progress over the course of the HFA.
However, from the HFA Monitor alone it is difficult
to gauge how much of the progress reported has
really led to measurable outputs and outcomes
in terms of reduced disaster risks. In other words,
while there is no doubt that the HFA has been a
resounding success in terms of catalysing activity, it is far less clear how effective all that activity has really been.
The HFA Monitor is constructed around 22 core
indicators spread across five priorities for action.
These core indicators are broad and generic,
aggregating the far more specific guidance on
key activities provided in the HFA itself and referring to multiple areas of public policy and actions
by different stakeholders.

As such, it is often unclear from progress reports
which (and whose) actions have made a real contribution to the progress reported under each
core indicator. For many of the key activities, it
is also unclear whether any progress has been
made at all. As a result, where disaster risks have

been reduced it is often difficult to identify which
policies, strategies or instrumental systems are
responsible.
At the same time, the core indicators measure
inputs into disaster risk reduction rather than
outputs and outcomes. For example, the HFA
Monitor provides information on the adoption
of new national policies (input) but has no way
of measuring the level of implementation (output) or whether it has led to a real reduction in
risk (outcome). Therefore, while the momentum
of the disaster risk management sector under the
HFA is undeniable, its effectiveness is unclear.
Increased inputs do not necessarily indicate
achievement of the desired outcome.
Furthermore, while the HFA Monitor captures
activities in the disaster risk management sector, it does not necessarily include actions under
agendas such as the environment, poverty reduction, energy or climate change that may have contributed to disaster risk reduction or actions from
other stakeholders, including the private sector
and civil society.
The archive of accumulated national HFA progress reports now represents the most comprehensive body of information available on how
countries have implemented the HFA. However,
seen from a broader perspective, this information is largely self-referential. The HFA Monitor
documents real achievements in developing the
policies, legislation, information systems and
institutional frameworks recommended by the
HFA, but not the achievement of the policy goal
of reducing disaster risk.
Where success in implementing parts of the
HFA is conflated with success in reducing disaster risk, there is a real possibility of delusion in
the disaster risk management sector. The rapid
growth of the sector and its apparent success in
implementing the HFA may have generated a selfreinforcing hyper-reality (Baudrillard, 1994; Eco,
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Box II.1 Peer-reviewed assessment of progress towards the expected outcome of the HFA

The 22 core indicators of the HFA were divided into thirteen research areas, with four additional areas covering subjects that were not explicitly addressed in the core indicators, namely interconnected and interdependent risk, private investment in disaster risk reduction, climate change adaptation and mitigation, and
standards and normative mechanisms for disaster risk management.
Assessments were coordinated by organizations of the United Nations, the World Bank, the Organisation for
Economic Co-operation and Development and other institutions according to sector-specific expertise. Following an open call for papers, more than 200 input papers were received, and a peer-reviewed background
paper was prepared for each research area. 3

1986).2 In this hyper-reality, perceptions of progress and achievement in disaster management
contrast with the lack of progress in addressing
the underlying risk drivers.
To provide a more complete picture of whether the inputs described by the HFA Monitor have
led to outputs that contribute to the expected
outcome, and to identify common success factors and challenges, peer-reviewed research was
commissioned for GAR15 to complement the
findings from the HFA Monitor (Box II.1).
The peer-reviewed assessment has filled many
gaps in knowledge. However, there is still a general absence of systematic and comparable output indicators that could allow a more rigorous
assessment of what has actually been achieved
under each priority for action, such as the number of buildings built to disaster-resistant codes,
the proportion of watersheds protected, the coverage of early warning systems, or the proportion
of risk-sensitive public or private investment. As
such, the assessment still relies heavily on anecdotal evidence, from which broader tendencies
have to be induced.
This part of the report uses the evidence from
the peer-reviewed assessment together with
findings from the HFA Monitor to look inside
the disaster risk management sector. Chapter 6
examines how and why the understanding and
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practice of disaster risk management as disaster
management has not been effective in preventing and avoiding risk generation and accumulation. Chapter 7 analyses the social production of
risk information and questions the effectiveness
of public awareness and information in generating a culture of prevention. Chapter 8 reviews the
strengthening of disaster management, at the
same time highlighting unmet challenges in postdisaster recovery.

Notes
1 www.preventionweb.net.
2 Baudrillard (1994) defined hyper-reality as “the generation by
models of a real without origin or reality”. Eco (1986) likewise suggests that the action of hyper-reality is to desire reality and, in the
attempt to achieve that desire, to fabricate a false reality that is to
be consumed as real.
3 For full list of research areas and related concept notes, see
http://www.preventionweb.net/english/professional/networks/
private/hfa-thematic-review.
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Disaster risk governance
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The model of disaster risk governance proposed by the HFA is one of the areas in which countries
report greatest progress. And these efforts have involved not just a minority but a large majority
of countries. Although it is still incomplete, the transition from emergency management to
disaster risk management has picked up momentum.
In practice, however, most resources continue to be invested in strengthening capacities for
disaster management, and there has been limited success in applying policies, norms, standards
and regulations to manage and reduce risk across development sectors.

6.1

The HFA as a catalyst

Progress in some areas has been significant: over
100 countries now have dedicated national institutional arrangements for disaster risk management; more than 120 countries have undergone
legal or policy reforms; over 190 have established
focal points for disaster risk reduction; and 85
have created national multi-stakeholder platforms since 2007.
Governance refers to the different ways in which
governments, the private sector and in general all individuals and institutions in a society
organize themselves to manage their common
affairs (UNDP, 2010). The concept of governance
includes formal and explicit mechanisms such as
legislation, policies, mandatory standards and
administrative procedures through which societies are organized as well as the wide range of
informal and implicit arrangements that mediate
social, economic and political relationships and
the management of territory and resources.1
Governance arrangements evolve over time
in the context of the broader political economy, reflecting how social, economic and political relationships emerge, mesh and interweave
in space and time, and become infused with and
justified by symbolic values relating to notions
such as democracy, freedom, human rights or the
nation-state (Ishiwatari, 2013).
Within this broader governance concept,
disaster risk governance refers to the specific
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arrangements that societies put in place to manage their disaster risk (UNISDR, 2011a; UNDP,
2013a Gall et al., 2014a) within a broader context of risk governance (Renn, 2008). This reflects
how risk is valued against a backdrop of broader social and economic concerns (Holley et al.,
2011). For example, the fact that a country adopts
and enforces a seismic building code is as much a
reflection of the importance of safe buildings for
economic development and social well-being as
it is a safeguard against earthquake risk.
The HFA placed considerable emphasis on different aspects of governance (Box 6.1), including
the development of institutional and legislative
frameworks, the allocation of resources and the
mobilization of communities. The model of disaster risk governance proposed by the HFA was
influenced by the approach adopted by Colombia in 1989 and subsequently by many other middle and low-income countries (with important
variations). This model stressed a horizontally
and vertically integrated systems approach with
strong coordination across sectors and a delegation of responsibilities to the local level based on
the principle of subsidiarity. It emphasized the
adoption of regulation and other mechanisms
to ensure compliance and provide incentives.
The model also recommended specific budgetary allocations for disaster risk reduction, and
it promoted the participation of volunteers and
communities. At the same time, it stressed the
importance of integrating disaster risk reduction into development policies, including poverty reduction, on the basis of strong political
determination.

Box 6.1 Key activities relating to disaster risk governance in the HFA

National institutional and legislative frameworks:
(a) Support the creation and strengthening of national integrated disaster risk reduction mechanisms, such as
multi sectoral national platforms, with designated responsibilities at the national through to the local levels to
facilitate coordination across sectors. National platforms should also facilitate coordination across sectors,
including by maintaining a broad based dialogue at national and regional levels for promoting awareness
among the relevant sectors.
(b) Integrate risk reduction, as appropriate, into development policies and planning at all levels of government,
including in poverty reduction strategies and sectors and multi sector policies and plans.
(c) Adopt, or modify where necessary, legislation to support disaster risk reduction, including regulations and
mechanisms that encourage compliance and that promote incentives for undertaking risk reduction and mitigation activities.
(d) Recognize the importance and specificity of local risk patterns and trends, decentralize responsibilities and
resources for disaster risk reduction to relevant sub-national or local authorities, as appropriate.
Resources
(e) Assess existing human resource capacities for disaster risk reduction at all levels and develop capacity-building plans and programmes for meeting ongoing and future requirements.
(f) Allocate resources for the development and the implementation of disaster risk management policies, programmes, laws and regulations on disaster risk reduction in all relevant sectors and authorities at all levels of
administrative and budgets on the basis of clearly prioritized actions.
(g) Governments should demonstrate the strong political determination required to promote and integrate
disaster risk reduction into development programming.
Community participation
(h) Promote community participation in disaster risk reduction through the adoption of specific policies, the promotion of networking, the strategic management of volunteer resources, the attribution of roles and responsibilities, and the delegation and provision of the necessary authority and resources.

The 302 self-assessment reports prepared using
the HFA Monitor2 and the UN Global Assessment
Reports on Disaster Risk Reduction published
in 2009, 2011 and 2013, as well as the Mid-Term
Review of the HFA (UNISDR, 2011b) and other
published analyses from the HFA Monitor (UNISDR, 2011c, 2013b, 2013c; UNISDR et al., 2009),
have provided detailed country-by-country evidence of how participating states have invested
in most (but not all) of these key activities. The
measures taken have included the formulation of
legislation and national policies, the creation of
institutional frameworks, the decentralization of

responsibilities to local governments and the creation of dedicated budgets.
When understood as an instrument of policy formulation and institutional organization, the model of disaster risk governance proposed by the
HFA is one of the areas in which countries report
making greatest progress (Figure 6.1). According
to the HFA Monitor, over 100 countries now have
dedicated national institutional arrangements
for disaster risk management. As of 2014, more
than 120 countries had undergone legal or policy reforms, over 190 had established focal points
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Figure 6.1 Progress against Priority for Action 1 of the HFA

commitment to disaster risk reduction. Although
it is still incomplete, the transition from emergency management to disaster risk management which began under the IDNDR has picked
up speed and momentum under the HFA (Gall et
al., 2014a).
At the same time, and as highlighted in Chapter 1,
the syncretic evolution of the sector from emergency management organizations means that
disaster risk management has been principally
understood and practised as disaster management. For a number of reasons, this approach has
not been effective in achieving the policy goal of
disaster risk reduction.

(Source: UNISDR with data from the HFA Monitor.)

for disaster risk reduction and 85 had created
national multi-stakeholder platforms since 2007
(UNDP, 2014a).
Over the last two years, at least eight countries
have established new legal frameworks for disaster risk management. For example, Bhutan (Government of Bhutan, 2013) and Burkina Faso
(Government of Burkina Faso, 2014) have applied
a number of legal principles to reform their institutional arrangements, including a reform of the
division of powers between all stakeholders and
strengthened national mechanisms. Paraguay
decided in December 2013 to reform its national policy on disaster risk reduction based on four
pillars: to strengthen institutional capacities, to
increase funding, to improve education, communication and citizen participation in disaster risk
reduction, and to improve the acquisition and
management of knowledge and technology (Government of Paraguay, 2013). This evidence is testimony to an extraordinary burst of progress in
only a short period of time, and the efforts have
involved not just a minority but a large majority of countries. It reflects how countries have
been able to use the HFA to catalyse a range of
activities and an increasing concern with and
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6.2

Prospective disaster risk
management: the divorce
between discourse and practice

While a number of new policies, legislation and
organizations have been developed and set up,
there remains a disconnect between theory, formal arrangements and disaster risk management practice.
In the 1990s, the work of disaster research networks such as LA RED in Latin America, PeriPeri U in sub-Saharan Africa, Duryog Nivaran in
South Asia3 (Lavell, 2004; Gellert-de Pinto, 2012;
PeriPeri U, no date) and others influenced both
the Yokohama Strategy and the HFA, highlighting how disasters are indicators of unresolved
social and development problems and making
the case that disaster risk reduction could not
be achieved unless the underlying drivers of risk
were addressed (Gall et al., 2014a).
Priority for Action 1 of the HFA called for the integration of disaster risk reduction into poverty
reduction and other development strategies on
the basis of strong political determination by governments. Reflecting these key activities under
the HFA, the governance arrangements adopted

by many countries have increasingly incorporated language that stresses the importance of
addressing the underlying risk drivers. In recent
years, many national disaster management organizations have been relabelled as disaster risk
management systems. Regional and national
plans, strategies and policies have given increasing prominence to reducing risk rather than managing disaster, to prospective rather than merely
corrective disaster risk management, and to protecting vulnerable households and communities
instead of strategic economic assets and infrastructure alone (UNDP, 2014a).
Unfortunately, many of these commitments in
law and policy have not been translated into real
priorities and investments. A review of the qualitative information in HFA progress reports (UNISDR, 2014a) highlights a divorce between discourse
and practice and a continued focus on disaster
management and corrective risk management
rather than on addressing the underlying drivers. Although they include language consistent
with prospective risk management, most new
laws continue to focus largely on disaster management. The priority assigned to prospective
risk management is usually weak, as highlighted
by the consistently low level of achievement of
HFA Priority for Action 4 in HFA progress reports
(UNISDR, 2009a, 2011a, 2013a).
In other words, disaster risk management has
become synonymous with interventions to
address specific and existing risks, for example by constructing flood defences, reinforcing or upgrading infrastructure, and retrofitting
schools and hospitals, to name but a few examples (Lavell and Maskrey, 2014). In practice, however, most resources and efforts continue to be
invested in strengthening capacities for disaster
management (Gall et al., 2014a).

the political authority, governance arrangements
and technical competencies to do so. Development policies, plans and investments that generate and accumulate risks continue to enjoy
political support in many countries, for example
if they are seen to boost economic growth (UNDP,
2014a). Prospective disaster risk management
generally requires lower levels of financial investment but higher levels of political capital and
support than corrective disaster risk management. Given that disaster risk management has
been understood and put into practice as a set of
instrumental and administrative mechanisms to
protect development against exogenous threats,
this political support has rarely been forthcoming. At the same time, development sectors also
tend to understand disaster risk management
as disaster management, again weakening the
imperative for prospective risk management.
As a result, the disaster risk management sector has had little success in mainstreaming its
priorities and ensuring that other ministries or
departments adopt policies, norms, standards
and regulations to manage and reduce risk. Similarly, there has been little systematic engagement with the private sector in most countries,
except through the lens of corporate social
responsibility.
In effect, the strong political determination
required by the HFA to promote and integrate
disaster risk reduction into development programming has rarely materialized. The practice
of prospective disaster risk management continues to be more symbolic than real. As the HFA
comes to a close, it is difficult to identify countries where the strengthening of disaster risk governance has seriously influenced the direction of
development.

At the same time, the sector in general has developed only weak connections with and influence
on development sectors, and it has often lacked
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6.3

A transient political and
economic imperative

While risk management generally gains momentum in the aftermath of disasters, the importance of investing in risk reduction is usually not
part of daily political agendas.
The political importance of the disaster risk management sector in most countries is transient.
When large-scale disasters threaten development, the sector enjoys strong political support
and budgetary allocations. Before and after
large disasters, the sector is often relegated to
the political and economic margins of government as other priorities and crises come into the
foreground.
This transient political and economic support for
the sector reflects its focus on protecting development from disasters as merely occasional
events rather than on managing risks which are
generated and accumulated on an ongoing basis.
While extensive disasters occur regularly in most
countries, they have only localized impacts and
generally affect low-income households, small
businesses and local infrastructure, so they

rarely translate into a national political and economic imperative for disaster risk management
(UNISDR, 2011a).
This transient imperative is reflected in inadequate financing of the disaster risk management sector and insufficient investment in weak
human and institutional capacities. Nationally, some countries have established designated
budget mechanisms to ensure that the disaster
risk reduction sector has some level of guaranteed resources. Examples include percentage
allocations by law in the Philippines, budgetary
policy in Japan, or specially earmarked funds in
Mexico (IFRC and UNDP, 2014).
However, in many other countries the sector is
dependent on resources from emergency and
contingency funds, which are only replenished
when large disasters occur. In the HFA Monitor,
some countries report insufficient resources to
maintain even basic response capacities. The
dependence on emergency funding encourages a form of humanitarian materialism in which
disasters themselves become commodities that
can influence the consolidation of institutional
resources and power.

Figure 6.2 Share of development aid allocated to disaster prevention and preparedness

(Source: GFDRR, 2012b.)
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The transience of this political and economic
imperative is reflected at all scales. Internationally, resources for disaster risk management represent only a small fraction of those dedicated to
disaster response, which in turn represent only
a small proportion of overall development assistance (Figure 6.2). On average, only around 1 per
cent of the total international development aid
budget is allocated to disaster risk management
(Kellett and Sparks, 2012), and 75 per cent of that
budget is allocated to only four countries (ibid.)

6.4

Uneven decentralization

While there is agreement on the critical role of
local governments in disaster risk management,
efforts to strengthen their capacities remain restricted to a handful of countries.
In those cases where a national political imperative for disaster risk reduction has been identified, implementation has often been challenged
by weak capacities at the local level. For example, Peru’s Ministry of Economy and Finance has
been working since 2007 to integrate disaster
risk management into public investment planning and evaluation. The implementation of this
policy, however, has been undermined by weak
capacities in many regional and local governments, where most public investment is planned
and implemented.
A pervasive problem reported by many countries through the HFA Monitor is the general lack
of implementation of laws and policies (UNISDR,
2009a, 2011a, 2013a). National policies and laws
are often developed but fail to include real mechanisms of implementation. This is particularly
critical at the local level.
In many countries, primary responsibility for
disaster risk management has been devolved
to the municipal level. Many larger cities with

well-resourced local governments have been
able to take full advantage of this decentralization. One of the success stories of the HFA is the
growing engagement of city governments in all
income groups, from Istanbul to Medellin and
from San Francisco to Manila, in managing their
disaster risks. The growing number of cities signing up to the United Nations Making Cities Resilient campaign is testimony to this achievement.4
Some of these local governments have shown
greater effectiveness than their national counterparts and are becoming role models and leaders
in disaster risk reduction.
In contrast, many smaller local governments,
particularly in rural areas, lack the necessary
capacities to implement disaster risk management or even basic emergency management
(UNISDR, 2011a). For example, while disaster risk
management has been legally integrated into
municipal-level development planning in South
Africa since 2002, local government capacity
remains limited (Scott and Tarazona, 2011; Botha
and van Niekerk, 2013; Johnson, 2011). Similarly, a large proportion of municipalities in Colombia have mandated local committees for disaster
risk reduction, but only a fraction of these have
developed contingency plans (Scott and Tarazona, 2011). While it is widely recognized that local
governments should play a critical role in disaster risk management, there is little evidence to
suggest that there has been any concerted effort
to strengthen their capacities outside of a handful of countries which have dedicated training
institutions (Box 6.2).

In many countries, the decentralization of disaster risk reduction to local governments can therefore become a weakness rather than a strength
and represents another manifestation of a hyperreality in which disaster risk management capacities exist on paper but not on the ground.
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Box 6.2 India’s investment in capacity building

In India, the National Institute of Disaster Management (NIDM), constituted under the Disaster Management Act of 2005, bears national responsibility for human resource development,
capacity building, training, and policy advocacy in the field of disaster risk management.
Under this mandate, the Institute delivers a basic online course on comprehensive disaster
risk management as well as specialized courses on community-based disaster risk reduction
(CBDRR), climate change and disaster risk, earthquake risk management, safer cities, and gender aspects of
disaster recovery and reconstruction (NIDM, 2013). The NIDM has also published numerous online training
manuals, including a step-by-step guide to the development of village disaster management plans (NIDM,
2012a), train-the-trainer modules on flood risk mitigation and management (NIDM, 2012b) and on urban risk
mitigation (NIDM, 2014), and a manual on psychosocial care in disasters (Satapathy and Subhasis, 2009).

In some countries, local structures for disaster risk reduction have been set up in parallel to
local government, further undermining the effectiveness of both. And while the arrangements
for disaster risk governance in many countries
echo the HFA by explicitly calling for community
involvement, most of the progress in community-based or local-level disaster risk reduction has
been restricted to specific short-term projects or
programmes, often supported by non-governmental organizations. Community and local-level disaster risk management has perhaps become
another hyper-reality: it appears to have become
mainstream and ubiquitous at all levels, while in
reality community empowerment has been more
symbolic than real (Maskrey, 2011).

6.5

Weak regulatory capacity

Effective regulation and dedicated investments
in corrective disaster risk management have
enabled many high-income countries to reduce
their disaster risk. However, many low and middle-income countries lack the necessary regulatory quality for norms and standards to be
applied effectively.
The HFA Monitor also points to continued progress in the adoption of norms, standards and
codes in areas such as land-use planning, building and environment.
In higher-income countries, laws, norms, standards and regulation can be (and have been) effective mechanisms for disaster risk management
because of factors such as strong institutional
frameworks, mechanisms for accountability and
redress, free flows of information and a general
culture of compliance (IFRC and UNDP, 2014). The
successful application of voluntary standards in
particular requires a trusted certification process
(UNECE, 2014).
The combination of effective regulation and
major investments in corrective disaster risk
management has enabled many high-income
countries to successfully reduce their more

124

Part II - Chapter 6

extensive risk layers. In Japan, for example, continued investment in flood protection—together with regulation—has resulted in a dramatic
reduction in the areas flooded and in mortality
(Figure 6.3).
In contrast, many low and middle-income countries lack the necessary regulatory quality for
norms and standards to be applied effectively. In
many such countries, weak accountability of local
to central government, of government to citizens,
and across government sectors has undermined
the effectiveness of norms, standards, laws and
policies (Coskun, 2013). For example, while most
disaster risk reduction laws provide some kind of
mandate for the involvement of women and vulnerable groups, these often consist of general
aspirational statements without specific mechanisms for implementation (IFRC and UNDP, 2014).
As a consequence, the adoption of improved
building codes or environmental regulations
in lower-income countries may lay a veneer of
disaster risk management over the surface of
relentless risk accumulation (Wamsler, 2006). In

particular, where a significant proportion of economic and urban development takes place informally (either in an informal sector per se or due
to corruption and lack of compliance in the formal sector), instruments such as building codes
and zoning plans are only effective in strictly limited areas and sectors, typically in higher-income
enclaves and strategic economic sectors. Most
building outside of these enclaves and sectors is
non-engineered, most urbanization is unplanned
and local governments have weak capacities to
promote or enforce standards.
In addition, the adoption of inappropriately
strict codes and standards may have the opposite effect of driving more development into the
informal sector, as low-income households and
small businesses are unable to afford the costs of
building to code in areas zoned for residential or
commercial use.
Finally, the responsibility of those taking the
decisions with regard to urban development, the
application of building codes or land-use planning is not always clear-cut, as seen in the legal

Figure 6.3 Successful flood reduction in Japan

(Source: UNISDR with data from Takyea Kimio, JICA.)
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Box 6.3 Legal repercussions after Xynthia 5

At 2 a.m. on 28 February 2010, a strong tempête (storm) hit the French Atlantic coast. Xynthia
combined a storm surge with a high tide, and the large waves caused flood defences to fail all
along the coast from the Gironde near Bordeaux to the Loire Estuary. Over 50,000 hectares of
land were flooded and 47 people died. Some 10,000 people were forced to evacuate their
homes on the Atlantic coast.
The town of La Faute-sur-Mer in Vendée saw 29 deaths, 28 of which were in a 3-hectare area labelled the
“bowl of death” by the media as well as political authorities.
Four years after Xynthia, the French state prosecutor identified excessive urbanization as a reason for the high
losses and attributed responsibility to the mayor and deputy mayor of La Faute-sur-Mer. Flood risk in the
area was known to be high, but risk information had been hidden deliberately by the authorities to allow the
construction of more than 200 new dwellings in flood-prone areas of La Faute-sur-Mer.
As a consequence, the town’s mayor has been sentenced to four years in jail. Other officials are on trial for up
to 5 years of imprisonment along with fines of up to EUR 75,000.

aftermath of the storm Xynthia in France in 2010
(Box 6.3).

6.6

Corruption: an inconvenient
truth

Corrupt practices in hazard-prone areas contribute directly to increasing the vulnerability and
exposure of assets and people. Those countries
that have high levels of corruption and weak regulatory frameworks will be challenged to reduce
their disaster risk.
Although the HFA provides detailed guidance on
institutional and legislative arrangements, budgetary allocations and local capacities, it does
not mention accountability or transparency as
a requirement for effective disaster risk governance. Nor does it make reference to the challenge posed by corruption. And yet, these terms
and the social and institutional realities that they
signify are critical to the effectiveness of disaster risk management (Wisner et al., 2003; UNISDR, 2009a; Kelman, 1998). The absent or limited
voice of citizens and accountability of decisionmakers to the people they represent have been
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identified as underlying drivers of disaster risk
(UNISDR, 2009a). It is also a common characteristic of countries in conflict situations. Perhaps
unsurprisingly, many countries that are ranked
high on indices of disaster risk and vulnerability
are in conflict or post-conflict situations (Maplecroft, 2014; UNU, 2013).
Corruption mediates both the generation of
disaster risk and the impact of disasters. At the
global scale, corruption has reached dimensions
that dwarf development efforts (Lewis and Kelman, 2012): global proceeds from criminal activities, corruption and tax evasion that flow freely
across international borders are estimated at
US$1 trillion to US$1.6 trillion per annum (United Nations and World Bank, 2007). Illicit financial flows from low and middle-income countries
from 2003 to 2012 were US$6.6 trillion, equivalent
to almost 10 times the flow of overseas development assistance (GFI, 2014).
Corrupt practices during and following disasters
have been well studied (Ambraseys and Bilham,
2011; Lewis, 2011; IFRC, 2011; Lewis and Kelman,
2012). For example, a study conducted on corruption and disaster occurrence in the United States

between 1990 and 2002 found that high rates of
corruption-related crimes in Mississippi, Florida
and South Dakota were correlated to large numbers of disaster events and related losses in the
same three states and throughout America (Leeson and Sobel, 2008). There was some causality
to this correlation in that opportunity for corruption in those states was bred by the inflow of
large sums of relief funding and lucrative postdisaster construction contracts (ibid.).
In contrast, the different ways in which corrupt
practices shape patterns of vulnerability and
exposure and determine levels of risk are not as
well understood. In sectors and localities, corrupt
practices can increase disaster risk by corroding a
culture of compliance that is key to the effectiveness of codes, standards and similar regulatory
mechanisms. The construction industry is one of
the sectors most critical to disaster risk management and also one of the most prone to corruption
(Transparency International, 2005). An estimated US$4 trillion per year is spent on government
procurement for construction worldwide, and a

significant part of this expenditure is lost to corruption, accounting for an estimated 10-30 per
cent of every project’s value (ibid.).
Corrupt practices in hazard-prone areas contribute
directly to increasing the vulnerability and exposure of assets and people (Lewis, 2011). For example, following the Sichuan earthquake in China in
2008, the depletion of funds for school buildings
reportedly led to compromised design standards
and regulatory codes (Pei, 2007; Lewis, 2011). While
many older buildings survived the earthquake relatively unscathed, over 7,000 more recently built
classrooms collapsed, resulting in high mortality;
one local school reported the death of 900 children
in the earthquake (Lewis, 2011).
Given that disaster risk is configured by hazard
and exposure as well as vulnerability, there is
no direct correlation between disaster risk and
levels of corruption (Figure 6.4). For example,
Japan and Eritrea or Grenada and Haiti are pairs
of countries with similar relative levels of disaster risk (AAL as a proportion of exposed assets).

Figure 6.4 Control of corruption and disaster risk

(Source: UNISDR based on data from Global Risk Assessment and the World Bank.)
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However, Haiti and Eritrea have far higher levels
of corruption than Japan and Grenada, and the
former are likely to be more challenged to manage their risks effectively.

6.7

The times they are a-changing

The governance arrangements adopted by many
countries, relying heavily on specialized emergency management organizations, are not always appropriate to address disaster risk. The
governance approach based on the disaster
management cycle and represented by a specialized disaster risk management sector may have
reached its limit, while at the same time a new
governance paradigm has yet to emerge.
Emergency management is a specialized technical domain that is relevant not only to disasters
but also to technological, marine and aeronautical accidents, civil disturbances and other events.
However, the governance arrangements required
to manage emergencies effectively are not necessarily appropriate to address development
challenges related to urban development and
environmental management. Put simply, while
the fire services at the local level may be completely capable of rescuing flood victims from
their roofs or earthquake victims from collapsed
structures, these capabilities and the underlying
institutional and legislative arrangements have
little connection with those required to address
issues of land use or water management.
While emergency management was able to
evolve as a stand-alone sector addressing the
challenges of responding to accidents, technological disasters and the impacts of conflict, the
governance arrangements required to manage
disaster risks need—by definition—to interweave
with and flow through the broader governance
arrangements used by countries to manage economic and social development (UNDP, 2014a). As
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additional responsibilities have been assigned
to specialized emergency management organizations in their syncretic evolution into disaster risk management systems, the governance
arrangements adopted by many countries have
become unfit for purpose. In other words, while
specialized and self-contained arrangements
for disaster risk governance may be appropriate
for emergency and disaster management, other
aspects of disaster risk management are heavily
dependent on the overall quality of governance
to achieve its objectives (UNDP, 2014a; Lavell and
Maskrey, 2014).
As such, while strengthening disaster risk governance may have catalysed progress in disaster management and contributed to a significant
reduction in mortality in some countries, it has
not guaranteed effectiveness and success in
those areas of the HFA related to prospective
risk management. Today’s governance failures
may ripple through time and affect future generations; this is the case with the 2008 financial
crisis, which resulted from decades of failure to
effectively govern increasingly interdependent
financial markets and mechanisms (Turnbull and
Pirson, 2011).
When the multiple mirrors that make up the
hyper-reality of the disaster risk management sector begin to shatter in real disasters, it
becomes clear that—in the same way that disaster risk is endogenous to the social and economic
processes that configure it over time—managing
risks cannot be separated from the broader governance of social and economic development.
Capacities for disaster risk management cannot be strengthened autonomously without reference to broader governance constraints such
as low levels of voice and accountability, underresourced local governments, dysfunctional judicial systems, social conflict and economic crisis.
As this hyper-reality is revealed through the
experience of risk and disaster, new forms of

managing disaster risk, new stakeholders and
new forms of governance are beginning to
emerge. The traditional disaster risk management sector now shares an increasingly crowded space with the climate change sector, finance
and planning ministries, the private sector and
city governments, amongst other stakeholders
and players.
The creation of the UNFCCC in 1994 as an international mechanism to address global climate
change soon spawned a specialized climate
change sector. Climate change is an underlying
driver of disaster risk, and many plans for climate
change adaptation have a strong disaster risk
management component (IPCC, 2012; SEI, 2014;
UNDP, 2014a). However, this sector, which is usually anchored in environment ministries, is only
weakly integrated with the disaster risk management sector in most countries (SEI, 2014); exceptions include the small island states in the Pacific
(UNDESA, 2014a). The climate change sector,
however, has been more successful in attracting resources and political support and now
challenges the disaster risk reduction sector for
salience. Climate change adaptation has therefore become another forum for disaster risk governance. At the same time, it remains a major
challenge to reconcile the policy arenas of disaster risk reduction and climate change adaptation
as well as climate change mitigation, economic
growth and sustainable development (SEI, 2014).
Recent years have also seen a growing interest in
risk financing from both the disaster risk reduction and climate change sectors. Finance ministries, insurance regulators, international finance
institutions as well as insurance, reinsurance
and catastrophe modelling companies (Arnold,
2008; Cummins and Mahul, 2009; Muir-Wood,
2011; GFDRR, 2014b) have also increased their
involvement in developing and extending risk
financing mechanisms such as insurance, contingency financing and catastrophe bonds, including in regional arrangements such as CCRIF and

PCRAFI.6 These mechanisms have the explicit objective of protecting social and economic development against external shocks and can
be interpreted as a modernization of the logic of
the disaster management cycle. At the same time,
finance and planning ministries have also been
involved in promoting new approaches to disaster
risk governance based on public investment planning and evaluation (Lavell, 2014; GFDRR, no date;
UNISDR, 2009a and 2011a) and have responded
to concerns regarding sustainable public investment and the quality of public spending.
Since the major disasters in Japan and Thailand
in 2011 exposed risks to global supply chains,
interest in disaster risk reduction has increased
among businesses and, more recently, in the
financial sector (Ingirige et al., 2014; UNISDR,
2013a). This has led to a large number of initiatives that seek to develop new forms of risk
governance involving both business and government, investors and financial regulators, such as
the innovative R!SE or 1-in-100 initiatives, both of
which seek to make investments more risk-sensitive.7 In addition, large cities are now providing spaces where the public and private sectors,
disaster risk management and climate change
adaptation are starting to converge.
Government statutory regulation has also been
complemented by a range of voluntary standards relevant to disaster risk reduction, not
just in sector-specific areas such as private housing, transport networks and hubs, schools, hospitals’ electro-technical equipment and other
critical infrastructure, but also in cross-cutting
areas such as environmental management (Figure 6.5), corporate social responsibility and business continuity (UNECE, 2014). Both public and
private organizations have begun to apply standards that combine risk management with environmental and social codes of conduct and
principles in areas as diverse as housing, protected areas management, industry and investment
portfolio management. Codes governing social
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Figure 6.5 Uptake of environmental management system standards

(Source: ISO, 2014.)

and environmental responsibility are increasingly being adopted by businesses to enhance their
value proposition (UNECE, 2014).
The way in which disaster risk management has
been approached is now being challenged by
these innovative efforts, most of which are currently in a phase of exploration rather than consolidation. As the HFA comes to a close, therefore,
disaster risk management finds itself at something of a crossroads. Disasters such as Typhoon
Haiyan in the Philippines in 2013 are blowing
away the veils of hyper-reality to show that even
countries with apparently mature and comprehensive disaster risk governance arrangements
in place are challenged by continued risk accumulation. The governance approach based on
the disaster management cycle and represented
by a specialized disaster risk management sector
may have reached its limit, while at the same time
a new governance paradigm has yet to emerge.
130

Part II - Chapter 6

Notes
1 http://iog.ca/defining-governance.
2 For more information on local, national and regional HFA
reports, see http://www.preventionweb.net/english/hyogo/
progress/?pid:73&pil:1.
3 www.duryognivaran.org.
4 http://www.unisdr.org/campaign/resilientcities.
5 Various sources:
http://www.nat-hazards-ear th-syst-sci.net/11/2321/2011/
nhess-11-2321-2011.pdf;
http://www.bbc.com/news/world-europe-30453552;
http://www.lemonde.fr/planete/article/2014/12/12/xynthia-lancien-maire-de-la-faute-sur-mer-condamne-a-quatre-ans-deprison-ferme_4539436_3244.html (accessed 11 January 2015).
6 For more information on the Caribbean Catastrophe Risk Insurance Facility, see http://www.ccrif.org/content/about-us and
the Pacific Catastrophe Risk Assessment and Financing Initiative:
http://pcrafi.sopac.org/ (accessed 28 August 2014).
7 For more information on these initiatives, see w w w.
theriseinitiative.org and http://www.un.org/climatechange/
summit/action-areas.
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A culture of prevention
and resilience?
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Investment in public awareness, education and risk assessment has increased. However, these
efforts have rarely taken into account the social and economic constraints on disaster risk reduction or the opportunities sacrificed by not addressing that risk. As a result, the increasing volume
of risk information available has not generally been translated into risk knowledge.

7.1

From Ratnapura to the Chao
Phraya River

Where risk awareness is limited, those exposed
to hazards have limited motivation to invest in
reducing their risk levels.
It is highly improbable that any resident of the
District of Ratnapura, Sri Lanka, is unaware of
disaster risk. Since 1990, Ratnapura has reported a staggering 2,601 extensive disaster events,
an average of over 100 per year, which have damaged or destroyed 23,000 homes, affected over a
million people and eroded essential local infrastructure.1 Ratnapura is a highly disaster-prone
district which is particularly affected by floods
and landslides (OXFAM, 2006). Thirteen per cent
of its low-lying areas are generally affected by
floods during heavy rains (UN-Habitat, 2009).
Moreover, increases in annual rainfall and temperature variations have led to increased annual
landslide occurrence over the last decade (Rathnaweera, et al., 2012).
Ratnapura is only one of thousands of municipalities around the world that experience recurrent
extensive disasters. In general, the residents of
these localities are fully aware of the risks they
face. But their choice as to where to live and work
is often constrained by social and economic factors, including a lack of access to safer land, the
need to be close to employment opportunities,
insufficient investment in risk-reducing infrastructure by local and national authorities, and
sometimes discrimination. With constrained
opportunities, people faced with recurrent extensive risk often have no choice but to live with that
risk and periodically recover from disaster loss
and damage.
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In contrast to Ratnapura, it is probable that very
few of the companies that built factories on the
floodplains of the Chao Phraya River in Thailand
before the massive flooding in November 2011
were fully aware of the risk they faced. Flood risk
in the basin had never been modelled, and the
scale of the disaster took global businesses, the
government and the insurance industry by surprise. Rippling through global supply chains, the
disaster affected production around the world
and resulted in massive losses. The total loss of
operating profit to Toyota and Honda alone was
estimated at US$1.25 billion and US$1.4 billion,
respectively (UNISDR, 2013a).
Despite the scale of these losses, very few companies have decided to relocate to less hazardous areas of Thailand or to other countries. A
survey conducted among Japanese businesses
in Bangkok in 2012 showed that almost 80 per
cent had decided to stay in the same locations,
compared to 16 per cent that had already moved
or were planning on moving to other locations
in Thailand and 6 per cent that planned to move
overseas (Government of Japan, 2012). All of the
businesses in the area are now fully aware of the
flood risks. While it may not always be a matter of
choice, particularly due to financial constraints
(ibid.), for most businesses the value creation
opportunities provided by the location outweigh
any contingent liabilities posed by future floods.
Awareness, identification, understanding and
estimation of disaster risks are all clearly fundamental underpinnings of disaster risk management. If those exposed to hazards are unaware of
the risks they face, it is difficult to see how or why
households, businesses or governments would
invest in reducing their risk levels.

However, the examples of Ratnapura and the Chao
Phraya River illustrate that disaster risk is not an
objective and tangible externality to be reduced.
Similarly, risk awareness does not automatically lead to investments in disaster risk management. Risk can only be understood in terms of the
dynamic relationship between exposed and vulnerable households, businesses or governments
and the probability of hazard events of different
intensity and extent. While risk awareness may
be a precondition, the importance people attach
to managing their risks can only be understood
in the context of the full range of social, economic, territorial and environmental constraints and
opportunities they face.

7.2

The information challenge

While much more disaster risk information is
generated today than ever before, it is not necessarily accessible to households, businesses and
investors.
Under Priority for Action 3, the HFA attached considerable importance to improving risk awareness and information in order to contribute to the
adoption of a culture of disaster prevention and
resilience (Box 7.1).

Box 7.1 Risk awareness and information

Information management and exchange
(a) Provide easily understandable information on disaster risks and protection options, especially to citizens in
high-risk areas, to encourage and enable people to take action to reduce risks and build resilience. The information should incorporate relevant traditional and indigenous knowledge and culture heritage and be tailored to
different target audiences, taking into account cultural and social factors.
(b) Strengthen networks among disaster experts, managers and planners across sectors and between regions,
and create or strengthen procedures for using available expertise when agencies and other important actors
develop local risk reduction plans.
(c) Promote and improve dialogue and cooperation among scientific communities and practitioners working on
disaster risk reduction, and encourage partnerships among stakeholders, including those working on the socioeconomic dimensions of disaster risk reduction.
(d) Promote the use, application and affordability of recent information, communication and space-based technologies and related services, as well as earth observations, to support disaster risk reduction, particularly for
training and for the sharing and dissemination of information among different categories of users.
(e) In the medium term, develop local, national, regional and international user-friendly directories, inventories
and national information-sharing systems and services for the exchange of information on good practices, costeffective and easy-to-use disaster risk reduction technologies, and lessons learned on policies, plans and measures for disaster risk reduction.
(f) Institutions dealing with urban development should provide information to the public on disaster reduction
options prior to constructions, land purchase or land sale.
(g) Update and widely disseminate international standard terminology related to disaster risk reduction, at
least in all official United Nations languages, for use in programme and institutional development, operations,
research, training curricula and public information programmes.
Public awareness
(p) Promote the engagement of the media in order to stimulate a culture of disaster resilience and strong community involvement in sustained public education campaigns and public consultations at all levels of society.
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HFA progress reports show that countries have
made significant progress in this area. However, progress in general is lower than the average
across the various priorities for action (Figure
7.1). With notable exceptions, citizens, businesses and other stakeholders in most countries rarely have access to risk information before they
make investment decisions or undertake property transactions. As discussed below, there has
been explosive growth in the production of risk
information and in collaboration between scientific and technical institutions, but too little of
this information ends up in the hands of users in
a format that can inform decisions (CDKN, 2014).

Figure 7.1 Progress in risk awareness

disasters for millennia. Shaped by that experience, risk awareness is high amongst citizens and
government authorities alike, research into risk
identification and estimation is a priority, and risk
knowledge permeates disaster risk management
strategies and policies at all levels. Sustainability depends on sound disaster risk management.
In contrast, the disaster risk awareness of households, businesses and governments in countries
with low levels of hazard exposure and infrequent
disasters is likely to lack that essential experiential quality. Irrespective of public information on
hazards, a strong political and economic imperative for disaster risk management is far less likely to emerge in those countries (Neumayer et al.,
2012).

At the global level, disaster risk awareness is
not systematically assessed, and it is difficult to
measure how it has evolved since the adoption
of the HFA or the declaration of the IDNDR. However, the number of nationally and internationally reported disasters has shown a strong upward
trend since 1990 (Figure 7.2), which could indicate that more people have experienced manifestations of risk first-hand.
(Source: UNISDR with data from the HFA Monitor.)

7.3

Experiencing disaster risk

Gaining risk awareness is a dynamic process
which is highly dependent on disaster experience. It therefore differs across time and space.
Risk awareness and understanding would seem
to be fundamentally experiential. For example,
Japan has the highest level of hazard exposure
in the world and has been dealing with repeated
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Large intensive disasters with major social and
economic impacts certainly generate risk awareness, at least in the short term, and may catalyse
change. As noted in Chapter 1, the impetus to
reform risk governance arrangements often surfaces in the wake of large disasters. This change
is not limited to governments. For example, the
impact of the 2011 disasters in Japan and Thailand on global supply chains (UNISDR, 2013a)
certainly led to raised awareness of and concern
with disaster risk in the private sector.
This awareness (Box 7.2) continues to grow, and
disaster and climate-related risks now figure

Figure 7.2 Disaster records in global (left) and national databases (right)

(Source: UNISDR with data from EM-DAT and national disaster loss databases.)

highly on the radar screens of senior executives
in global corporations.
Whether risk awareness is maintained over the
medium and long term would seem to depend
on disaster frequency. When intensive disasters are very infrequent, as in the case of Indian
Ocean tsunamis, inter-generational awareness of
disaster risks may fade. To cite an extreme example, it is highly doubtful whether earthquake risk
awareness is still strong in the south-east of England as a result of the Canterbury earthquake on

21 May 1382. As a result of migration, populations that may have lived in an area for decades
are unaware of the risks manifested in historical disasters hundreds of years ago. In addition,
increasing geographical mobility now means that
people frequently live, work and travel far from
the areas and disaster risks they are familiar with.
As highlighted by the case of Ratnapura, extensive disasters clearly shape risk awareness in a
far more tangible way in the localities where they

Box 7.2 Increasing awareness of disaster and climate risks

Around 70 per cent of companies responding to a recent survey by the Carbon Disclosure Project identified
clear business continuity risks to their supply chains and thus risks to their revenue streams due to climate
change and the resulting extreme weather events (CDP, 2013). Most importantly, more than half of these risks
have either already impacted these companies or are expected to do so within the next five years (ibid.).
Local surveys of a similar nature reflect these global results and show that awareness of climate risk in particular is rising across the globe. For example, of more than 300 businesses responding to an annual survey
on climate change in Hong Kong, 82 per cent identified disruptions due to extreme weather as critical risks,
compared to “only” 44 per cent in 2010 (BEC CCBF, 2014).
However, smaller companies may be less aware of the potential scale of climate risks (Ceres, 2013). Among
184 companies surveyed in the insurance sector, only 23 large companies had a “specific, comprehensive
strategy to cope with climate change” (ibid., p. 7). The approaches of others range from viewing climate
change as a risk inherently captured in their enterprise risk management strategies to an environmental
issue immaterial to their business.
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occur. And given their frequency, this awareness
is unlikely to fade. However, as they affect mainly
low-income households and communities, small
businesses and local infrastructure rather than
strategic political and economic interests, they
are less likely to catalyse an increased imperative
for disaster risk management at the national level
(UNISDR, 2011a). At the same time, opportunities
to manage risks are often severely constrained at
the local level.

7.4

In search of the scoop

Media interest in disasters is transient, and reporting on disaster causes and impacts can reinforce the perception of disasters as exogenous to
development.
The world is changing rapidly as connectivity increases and global television, the Internet
and social media become all-pervasive. Images
of disasters occurring anywhere in the world are
now transmitted and disseminated globally in
real time. Similarly, disaster impacts themselves
ripple through global supply and value chains. A
more global awareness of risk would seem to be
emerging that is not necessarily grounded in the

experience of disasters in particular places. This
global risk awareness has been strengthened by
the threat of catastrophic climate change to the
extent that disaster risk has been increasingly
portrayed as synonymous with climate change.
However, the global media focuses on major
disaster events rather than the underlying processes and drivers that generate and accumulate
disaster risks. Like resources for the disaster risk
management sector, media coverage of and interest in disasters is transient: it spikes when major
events occur, for example following the Indian
Ocean tsunamis in 2004 and the East Japanese
earthquake in 2011, but it falls silent between
events (Box 7.3).
Against this backdrop, while the global media can
increase risk awareness, it may tend to reinforce
the perception of disasters as exogenous events,
thus dissimulating and veiling the drivers through
which the development paradigm generates and
accumulates risk. In addition, while these drivers
do become visible through extensive disasters,
the resulting risk awareness is largely limited to
the local level.

Box 7.3 Disaster mortality and the media

The space dedicated to mortality in the media is not proportional to the number of deaths that actually occur
(Bomlitz and Brezis, 2008). Mortality associated with illicit drugs, motor accidents, toxic agents and homicide
are overrepresented (Frost et al., 1997), as are hazards such as SARS and bioterrorism. In contrast, more prevalent mortality factors such as AIDS, physical inactivity and smoking are under-represented (Bomlitz and
Brezis, 2008).
In general, the media tends to overlook creeping changes (Glantz, 1999) even though the threats posed by
environmental change such as biodiversity loss, climate change, desertification, stratospheric ozone depletion, tropical deforestation, mangrove and coral destruction, soil erosion, soil and water pollution, overfishing, invasive species (Meadows et al., 1972; Turner, 2008; Randers, 2008 and Rockström et al., 2009) and other
global drivers may increase disaster risk to catastrophic levels. These incremental changes go unnoticed
until they pass a threshold and quickly lead to changes in the environment or are revealed by a disaster
(Maskrey, 1999). Only then does the media pay attention.
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7.5

Information but not
communication

Risk information is being generated and disseminated on a large scale, but how far it reaches and
whether it changes risk perceptions and awareness levels is not well understood.
Since the declaration of the IDNDR, there has
been explosive growth in the production and dissemination of information on disaster risks and
disaster risk reduction (UNISDR, 2014c). However, it is unclear to what extent this has contributed to increasing awareness of disaster risk.
As the disaster risk management sector has
grown and become structured around different communities of practice, such as emergency management, community-based disaster risk
management, insurance and risk financing, 2 the
volume of information produced and exchanged
has increased exponentially, facilitated by the
expansion of the Internet since the early 1990s.
PreventionWeb now records 6,587 organizations that have promoted disaster risk reduction
through their websites, including 1,093 media
and news organizations, mediated regionally and
thematically by dedicated information portals
and online documentation centres such as CRID
in Latin America, PreventionWeb itself, Pacific
Disaster Net and others (UNISDR, 2014c).
A large number of formal and informal networks
now provide channels for information sharing
and dissemination inside the sector. In addition,
whereas there were only a handful of specialized
training programmes on disaster risk reduction
in 1990, there are now over 100 dedicated master’s programmes servicing the sector across all
regions (Holloway, 2014).
Therefore, there is evidence of exponential
growth in the production and exchange of information on disaster risk management. What is
unclear, however, is how much of that information

actually seeps and spills out of the sector into
other social, economic and political domains.
And it is even less clear how much of this information has truly generated changes and transformation in development practices. As mentioned
in Chapter 1, some of the key activities proposed
in the HFA regarding risk information, for example, “Institutions dealing with urban development should provide information to the public on
disaster reduction options prior to constructions,
land purchase or land sale”, were incisive and
could have directly influenced and transformed
the operation of land markets and valuations of
disaster risk. However, there is little evidence
that this key activity was ever acted on.
In contrast, far more progress has been made in
disseminating information through public awareness programmes. According to the HFA Monitor,
the number of countries with national disaster
information systems and mechanisms for proactive information dissemination has increased
over the last two reporting cycles (2009-2013),
with important regional differences. In Africa,
lack of capacity, funding and Internet connectivity are all cited as barriers, and many countries
face issues of sustainability. In Asia, some lowincome countries would appear to have more
advanced systems than high-income countries.
However, in most countries (UNISDR, 2014c; SCI,
2014) the existence of a web site is often taken as
evidence for the existence of a disaster information system. Increases in the number of websites
offering risk information or the number of experts
attending regional and international conferences
certainly gives the impression of expanding risk
awareness, but as indicated in the introduction to
this part of the report, this may simply strengthen
the hyper-reality of the sector. Little information is
available on the extent to which households, businesses and government institutions from outside
the sector visit these web sites or whether the
information available is actionable.
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Many countries have also used media campaigns
(print media, radio, television) to raise public
awareness. However, the dissemination of information is generally unidirectional and reflects
the agenda and vision of the sector rather than
the information needs of those at risk. Top-down
media campaigns by definition tend to be simple
and generic. They generally focus on awareness
of hazards and on disasters as exogenous events
rather than on socially constructed processes
of risk generation and accumulation. The constraints and opportunities for risk management,
the rights of those at risk, or the responsibility of
local and national governments are rarely featured, and the specific needs of women, the elderly, people with disabilities, and children have only
occasionally been brought into focus. At the same
time, a number of governments still consider risk
and even disaster loss information sensitive from
a national security standpoint, meaning that it is
not disseminated or made available to citizens.
This is insufficient to build a culture of prevention and resilience given that it does not empower risk-prone households and businesses to
manage their risks in the face of wider social
and economic opportunities and constraints.
In many sectors, opportunities for short-term
economic gain often still outweigh longer-term
risks. A culture of prevention and resilience will
only emerge if the information allows a transparent and comprehensive assessment of the
costs and benefits of disaster risk management
and if a system of accountability is put in place
that offers incentives and encourages compliance (OECD, 2014b).

7.6

Education as a vehicle to
effective risk management

Education, and in particular formal school education, is a strong foundation enabling individuals to understand disaster risk. Adapted curricula can support a significant improvement in risk
awareness.
In Nepal, villages with higher mean years of
schooling had fewer families affected by floods
and landslides (KC, 2013), and in Thailand, better-educated communities suffered lower welfare impacts, particularly in terms of lost income
(Garbero and Muttarak, 2013). The policy implications from these findings are clear: investments
in education, and particularly in female education, have been shown to reduce vulnerability
and should therefore be presented as a core strategic investment in disaster risk reduction (Muttarak and Lutz, 2014).
While general formal education lays the foundations for synoptic brain structure and the accompanying problem-solving and cognitive skills, it
also creates the required literacy and numerical skills and abstract thinking that enables individuals to better understand risk information
such as early warning messages and evacuation plans (ibid.). More directly, education facilitates knowledge acquisition on a broad range
of issues directly related to individual and community vulnerability, including health and nutrition practices as well as direct knowledge of
hazards. In addition, education may enhance the
socio-economic status of individuals and families and thus contribute to improved disaster risk
management through increased income, better
access to information and stronger social networks (ibid.).
Recent studies comparing national education levels with mortality risk show that
countries with higher education levels, particularly amongst women and girls, exhibit lower
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mortality from disasters (KC, 2013; Striessnig
et al., 2013). For example, education levels and
mortality rates were shown to be highly correlated in the case of weather-related disaster risk
in 56 countries with an average of one or more
disasters per annum (Figure 7.3).

Figure 7.3 Weather-related disaster mortality and female
education in Cuba, the Dominican Republic and Haiti

While education in itself is critical to disaster risk
reduction, the HFA proposed a number of key
activities under Priority for Action 3 which relate
specifically to the inclusion of disaster risk reduction in education and training (Box 7.4).
Since 2005, an abundance of educational materials in the form of guidelines, teacher’s guides
and curriculum reform guides have been produced in various languages. 3 However, the content and quality of educational materials on
disaster risk reduction has not been seriously
reviewed, and the uptake of the available materials by educational institutions is not monitored.
As a result, it is difficult to assess what progress
has been made, to what extent efforts in reforming curricula to include risk considerations have
been successful, or where and why they may
have failed.

Note: The graph shows deaths per 1,000 based on 1980 population levels
(y-axis) proportional to secondary and higher education among women
aged 20-39 (x-axis) for 56 countries with one or more disasters on average
per annum.
(Source: Pichler and Striessnig, 2014.)

The nature of curriculum development in itself
makes it difficult for a framework like the HFA to
exert strong influence on the decision-making
process. On the one hand, curricula are reviewed
and adapted in 5 to 10-year cycles, which may not

Box 7.4 Key activities related to education and training in the HFA

(h) Promote the inclusion of disaster risk reduction knowledge in relevant sections of school curricula at all levels
and the use of other formal and informal channels to reach youth and children with information; promote the
integration of disaster risk reduction as an intrinsic element of the United Nations Decade of Education for Sustainable Development (2005–2015).
(i) Promote the implementation of local risk assessment and disaster preparedness programmes in schools and
institutions of higher education.
(j) Promote the implementation of programmes and activities in schools for learning how to minimize the effects
of hazards.
(k) Develop training and learning programmes in disaster risk reduction targeted at specific sectors (development planners, emergency managers, local government officials, etc.).
(l) Promote community-based training initiatives, considering the role of volunteers, as appropriate, to enhance
local capacities to mitigate and cope with disasters.
(m) Ensure equal access to appropriate training and educational opportunities for women and vulnerable constituencies; promote gender and cultural sensitivity training as integral components of education and training
for disaster risk reduction.
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Box 7.5 The role of children in strengthening preparedness

The United States and Australia have developed educational materials that foster leadership among school
children in disaster preparedness and teach them how to share this information with others. Looking at children as active agents of change instead of objects that need to be protected can broaden the scope of education and its future impact. Several programmes have been developed in order to develop children’s
awareness of and capacities for DRR, such as Save the Children’s school safety programmes or the Children’s
Charter for Disaster Risk Reduction (Children in a Changing Climate Coalition, 2011).
In France, The Memo’Risks initiative has been operating in the Loire River catchment area since 2004 and
brings together local governments and schools to survey local disaster risk awareness (UNISDR et al., 2010).
Students are rallied by local mayors to investigate and map risks and to survey the preparedness and risk
knowledge of the local population. The survey results then become a valuable data resource on perceptions
of risk and levels of risk knowledge in the local population. The process of collecting, presenting and publicizing the results is used by local government to raise disaster awareness through the media, to increase community participation in disaster risk reduction, and to form the basis of targeted disaster risk information
campaigns (ibid.). 4

correspond to the short cycles of projects aimed
at raising risk awareness in schools. On the other
hand, the generic and global guidance in the HFA
is often difficult to align to the sub-national contexts where curricula are often developed.
However, about 72 per cent of countries reporting through the HFA Monitor indicate that disaster risk reduction is included in some way in the
national educational curriculum, with coverage
in primary school curricula slightly higher than
in secondary and university or professional programmes. Only about a third were able to report
on the inclusion of disaster risk reduction in curricula at all education levels as well as in professional education programmes (UNICEF and
UNESCO, 2014).
While there is little systematic research on changing perceptions, anecdotal evidence shows that
preparedness drills and simulation activities in
schools (Box 7.5) may make an important contribution to risk awareness, particularly amongst
children and youths.
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Children’s engagement in school disaster management, including risk assessment and active
problem-solving, lays the foundation for critical
thinking and promotes an increasing willingness
to take on other challenges. Engaging students
and families in planning for educational continuity may also be a factor in reducing school
drop-out rates when disasters occur (UNICEF and
UNESCO, 2014).
Rather than promoting disaster risk reduction
as a stand-alone curricular subject, there are
obvious synergies in combining it with related
subjects, such as climate change. For example,
Cambodia is promoting a combined disaster risk
reduction and climate change adaptation curriculum that reduces the pressure on what is seen as
an already overcrowded school curriculum. There
are other examples where disaster risk reduction has been linked with topics like conflict and
peace-building, sustainable development, other common localized risks, and with the underlying social, economic and political drivers of risk.
Unfortunately the silo-like nature of the disaster
risk management sector and institutional rivalries with other sectors such as climate change
may be obstacles to this sort of integration.

7.7

Living in a modelled world

The volume of risk information produced has increased significantly over time and is accompanied by associated communities of practice, increasing data availability and scientific and
technical capacities to transform that data into
risk information.
In parallel with the growth of the disaster risk
management sector as a whole, there has been
equally exponential growth in the number of
people and institutions involved in risk assessment. At all levels, the volume of risk information
produced has increased significantly, and this
development has been accompanied by a commensurate increase in the size of the associated
community of practice, in the data available and
in the scientific and technical capacities to transform that data into risk information. The series
of Understanding Risk meetings organized by the
World Bank since 20105 highlights the emergence
of an increasingly large and dedicated community of practice in this area. It would appear that
disaster risk management is increasingly taking
place in a modelled world.
Until the early 1990s, much of the insurance
industry based its business decisions on actuarial approaches using historical data. The use of
catastrophe risk models in this industry grew dramatically after Hurricane Andrew, which struck

Florida in 1992 and gave rise to insured losses far greater than those expected on the basis
of historical experience (GFDRR, 2014a). Shortly
after the hurricane made landfall, the risk-modelling company AIR modelled and estimated the
insured losses; these were far larger than any
experienced in the past and closer to the actual
insured losses from the hurricane.
The arrival of powerful personal computers in
the early 1990s ushered in the era of mathematical modelling of disaster risks using probabilistic approaches. Following Hurricane Andrew, the
insurance industry began to invest heavily in risk
modelling in order to set premiums appropriately
and to protect itself against insolvency.
With a few notable exceptions,6 probabilistic risk
modelling was largely confined to the insurance
industry and to specialized risk modelling companies until the advent of the HFA. While many
national and local governments, international organizations and non-governmental organizations carried out risk assessments, these were
generally qualitative in character (e.g. highlighting areas of low, medium or high risk) or deterministic (calculating risk quantitatively for one
particular hazard scenario) and limited by the
availability of historical data.
The HFA gave detailed guidance on key activities
in risk assessment under Priorities for Action 2
and 3 (Box 7.6).

Box 7.6 Key activities related to risk assessment in the HFA

National and local risk assessments
(a) Develop, update periodically and widely disseminate risk maps and related information to decision-makers,
the general public and communities at risk in an appropriate format.
(b) Develop systems of indicators of disaster risk and vulnerability at national and sub-national scales that will
enable decision-makers to assess the impact of disasters on social, economic and environmental conditions and
disseminate the results to decision makers, the public and populations at risk.
(c) Record, analyse, summarize and disseminate statistical information on disaster occurrence, impacts and
losses on a regular basis through international, regional, national and local mechanisms.
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Capacity
(i) Support the development and sustainability of the infrastructure and scientific, technological, technical and
institutional capacities needed to research, observe, analyse, map and where possible forecast natural and
related hazards, vulnerabilities and disaster impacts.
(j) Support the development and improvement of relevant databases and the promotion of full and open
exchange and dissemination of data for assessment, monitoring and early warning purposes, as appropriate, at
international, regional, national and local levels.
(k) Support the improvement of scientific and technical methods and capacities for risk assessment, monitoring
and early warning, through research, partnerships, training and technical capacity- building. Promote the
application of in situ and space-based earth observations, space technologies, remote sensing, geographic
information systems, hazard modelling and prediction, weather and climate modelling and forecasting, communication tools and studies of the costs and benefits of risk assessment and early warning.
(l) Establish and strengthen the capacity to record, analyze, summarize, disseminate, and exchange statistical
information and data on hazards mapping, disaster risks, impacts, and losses; support the development of common methodologies for risk assessment and monitoring.
Regional and transboundary risks
(m) Compile and standardize, as appropriate, statistical information and data on regional disaster risks, impacts
and losses.
(n) Cooperate regionally and internationally, as appropriate, to assess and monitor regional and trans-boundary hazards, and exchange information and provide early warnings through appropriate arrangements, such
as, inter alia, those relating to the management of river basins.
Research
(n) Develop improved methods for predictive multi-risk assessments and socioeconomic cost–benefit analysis of
risk reduction actions at all levels; incorporate these methods into decision-making processes at regional,
national and local levels.
(o) Strengthen the technical and scientific capacity to develop and apply methodologies, studies and models to
assess vulnerabilities to and the impact of geological, weather, water and climate-related hazards, including
the improvement of regional monitoring capacities and assessments

Since the adoption of the HFA, there has been
explosive growth in the production of risk information by public-sector scientific and technical institutions, universities and international
organizations at all scales (GFDRR, 2014a). This
growth has been facilitated by the increasing
availability of remotely sensed information, open
source software and platforms, social media,
crowdsourcing and mobile phones, and by exponential increases in computing power. At the
same time, there has been growing convergence
between risk assessment efforts in the insurance
and catastrophe modelling industries and those
in the public and academic sectors. As a result,
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significant progress has been made in each critical element of the risk assessment process (Figure 7. 4).
There has been substantial progress towards creating and providing open access to many global
and national data sets critical to understanding
hazard. The greater availability of global data
sets on population, building types, satellite imagery, and so on is opening up significant opportunities to model global exposure at higher and
higher resolutions. At the national and subnational levels, data and information from government ministries (such as statistics authorities,

Figure 7.4 Progress in risk identification and assessment

HFA Priority for Action 2: Identify, assess and monitor
disaster risks and enhance early warning.
(Source: UNISDR with data from the HFA Monitor.)

transportation and infrastructure departments,
and education and health departments) are
increasingly being liberated7 and merged in order
to understand community, city and national
exposure. At the city and community levels, the
growing popularity of crowdsourcing has also
enabled the collection of exposure data as well
as the survey and mapping of disaster impacts in
real time, for example after the 2010 Haiti earthquake and Pakistan floods (Degrossi et al., 2014;
Chohan et al., 2011). Applications such as OpenStreetMap (Box 7.7) are helping to make this information increasingly pervasive.
At the same time, tools and models for identifying, analysing, and managing risk have grown in

number and utility; and risk data and tools are
increasingly being made freely available to users
as part of a larger global trend towards open data.
More than 80 freely available software packages,
many of which are open source, are now available for flood, tsunami, cyclone (wind and storm
surge) and earthquake risk assessment, with
at least 30 of them in widespread use (GFDRR,
2014a). Significant progress has also been made
in improving open source geospatial tools such
as QGIS, GeoNode and PREVIEW, which are lowering the financial barriers to risk information at
the national and sub-national levels.
Since the publication of an initial global multihazard risk analysis by UNDP in 2004 (UNDP,
2004), models designed to provide insight into
global and regional trends in disaster risk have
also become more sophisticated and, as highlighted in Chapter 3 of this report, have now
adopted probabilistic approaches.
Disaster loss data has also significantly improved.
As mentioned in Chapter 4, over 85 nationally
owned databases of disaster loss and damage
now exist, compared to only 12 in 2005. Similarly, efforts have been undertaken to improve the
interoperability of disaster loss data from national and global databases through the development of common data standards 8 and unique
identifiers such as GLIDE.9 In a number of countries the compilation of national disaster loss
data has opened the doors to a broader approach

Box 7.7 OpenStreetMap

OpenStreetMap is an online geospatial database and a global community of over 1.5 million contributors
engaged in building a free and open map of the world. The principle that anyone can contribute to the database and that it can be used in any tool or analysis is the reason why it is also known as the “the Wikipedia of
maps”. Established in the United Kingdom in 2004 in reaction to restrictions around the use and/or availability of geospatial data across the world, OpenStreetMap is a confederation of organizations and technologies
that seek to improve public understanding of natural hazard risks and climate change impacts.
(Source: Simpson, 2014. For more information, see http://www.openstreetmap.org/.)
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Box 7.8 A policy-maker’s view of understanding risk

A recent initiative towards “Building capacities for increased public investment in integrated climate change
adaptation and disaster risk reduction” that will span around 40 countries by the end of 2015 helps countries
understand and manage disaster risk in a uniquely comprehensive manner.10 The UNISDR-led and European
Commission-supported initiative, in partnership with several international agencies and academic institutions, supports countries through a full package approach for disaster loss accounting, probabilistic risk
assessment, economic analysis and policy development.
For example, in Mauritius, a total of 1,105 data cards on disaster loss in 1980-2013 were registered, with total
economic losses estimated at US$59 million. Of these losses, 82 per cent were found to be from cyclones
alone. The following probabilistic risk assessment therefore calculated the average annual loss and probable
maximum loss for tropical cyclonic wind, which were estimated at US$87 million (AAL) and U$1.7 billion
(PML) for a 100-year return period.
While these numbers highlighted the need to reduce tropical cyclone risk, in themselves they did not provide
any policy guidance. Therefore, a thorough policy review and economic analysis were implemented, and it
was found that the country would face difficulties in managing losses from cyclones and earthquakes with
return periods of only 62 to 87 years. This pointed to the need for Mauritius to invest in both disaster risk
reduction as well as risk financing mechanisms, including insurance.
Probabilistic cost-benefit analyses were then conducted to support concrete and specific decision-making,
for example on retrofitting of housing, and a further review of the public finance systems was undertaken. As
a result, the government found that there were significant gaps in terms of a coherent risk-sensitive investment policy across all relevant sectors, in particular for critical infrastructure, and that contingency financing mechanisms were underdeveloped. Examining the disaster loss and risk information from the perspective
of policy-makers, especially financial planners, in Mauritius, highlighted the importance of a linked approach
to disaster risk reduction and resulted in concrete recommendations from the Ministry of Finance.

(Source: UNISDR. For more details, see Annex 3.)

to disaster risk management including probabilistic risk assessment and dialogue with finance
and planning ministries (Box 7.8).

7.8

On rigour in science

The extent to which the risk information produced since the adoption of the HFA is really informing development is not well known. Even
within the disaster risk management community, new scientific information is not applied consistently.
“. . . In that Empire, the Art of Cartography attained
such Perfection that the map of a single Province occupied the entirety of a City, and the map
of the Empire, the entirety of a Province. In time,
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those Unconscionable Maps no longer satisfied,
and the Cartographers Guilds produced a Map of
the Empire whose size was that of the Empire, and
which coincided point for point with it. The following Generations, who were not so fond of the Study
of Cartography as their Forebears had been, saw
that that vast map was Useless, and not without
some Pitilessness was it, that they delivered it up to
the Inclemencies of Sun and Winters. In the Deserts
of the West, still today, there are Tattered Ruins of
that Map, inhabited by Animals and Beggars; in all
the Land there is no other Relic of the Disciplines of
Geography.” 11
In principle, risk information should provide a
critical foundation for raising risk awareness
and for informing disaster risk management policies, practices, investments and measures from
the local to the global level, including financial

applications to transfer risk and contingency
plans to deal with possible disasters.
Globally, risk information should inform international agreements and policies on development
priorities. In the insurance sector, the quantification of disaster risk is essential given that
the solvency of most non-life insurance companies is strongly influenced by their exposure to
catastrophe risk. Through their finance or planning ministries, governments should be using
risk information to inform public investment and
to assess their fiscal resilience to large disasters (UNISDR, 2011a). In the construction sector, quantifying the potential hazard expected in
the lifetime of a building, bridge, or critical facility should be driving the creation and modification of building codes. In the land-use and urban
planning sectors, an analysis of flood risk, for
example, should be driving investment in flood
protection, informing zoning changes and possibly leading to changes in insurance pricing
(GFDRR, 2014a). In hazard-exposed communities,
risk information should be underpinning locallevel disaster risk management initiatives. Finally, in the private and financial sectors, it should
be informing not only business continuity planning but also corporate planning, investment and
risk management (UNISDR, 2013a).
In practice, however, and as the short story by
Jorge Luis Borges cautions, the burgeoning risk
assessment community would appear to be making greater investments in increasing the accuracy and rigour of risk models and assessments
than in developing understandable and actionable information that responds to the needs of
users.
It is unclear how much of the risk information
that has been produced since the adoption of
the HFA is really seeping and spilling out of that
community of practice into sector and territorial
development or even into the mainstream disaster risk management sector (CDKN, 2014). In fact,

the exponential growth of risk information has
the effect of creating an elaborate play of reflections in a room full of mirrors. Inside the community of practice, there would seem to be growing
opportunities to produce more and better risk
information. Seen from outside the room, however, disaster risk information is still perceived
as an exotic commodity. Outside of the insurance industry, cases where risk information has
become fully integrated into decision-making are
still the exception rather than the rule (Box 7.9).
There appear to be a number of instrumental reasons for this disconnect. Risk information produced by the insurance and catastrophe
modelling industry is still largely retained as
intellectual property within each company and is
rarely accessible to governments, businesses or
households. The information is based on proprietary models, and even if the results were made
available, it might be unclear how the data was
transformed and what assumptions were made
to generate risk estimates.
The predominant academic culture of publication in scientific journals is likewise an obstacle
to accessing risk information. For many university-based risk modellers and researchers, publication becomes an end in itself rather than a means
of opening the results for application and dissemination. Given that scientific journals are usually
only read by other scientists, this creates a closed
circuit. The fact that so much published scientific literature is in English further removes it from
application in non-English speaking countries.
Insufficient emphasis has been placed on making fundamental data sets generated through the
risk assessment process more open and accessible for reuse and repurposing, meaning that
resources are wasted through the repetitive creation of the same data sets (GFDRR, 2014a).
Hazard and risk assessments tend to be driven by
well-intentioned science and engineering experts
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Box 7.9 Risk assessment informing a comprehensive disaster risk management strategy in Manizales, Colombia

In Manizales, Colombia, a full set of probabilistic risk assessments were carried out to develop a comprehensive disaster risk management strategy. This included retrofitting existing
structures, updating a municipal earthquake insurance scheme and performing a cost-benefit analysis of structural risk reduction measures and land-use planning. Probabilistic seismic
hazard assessment was used to calibrate the national earthquake building code to local seismic micro-zones for both building stock and the water and sewage network.
Flood hazard for the Chinchiná basin was assessed using 30 years of rainfall data. Landslide risk analysis
based on detailed information about land use, topography and geological information was used to support
urban planning applications.
In addition, probabilistic volcanic ash hazard was analysed for the Ruiz Volcano located 30 km south-east of
Manizales.
Ultimately, the Manizales voluntary municipal insurance scheme was based on this multi-hazard risk assessment. In this innovative scheme, middle and high-income groups underwrite policies, while low-income
homeowners are subsidized by other homeowners and the local government, which acts as an intermediary.

Relative AAL loss distribution for the building stock of Manizales

Volcanic ash thickness hazard map (m)

( Source: Salgado et al., 2014a and 2014b.)

rather than by the end-users and decision-makers who need access to targeted information in
different formats. All too often, risk information
is driven by supply rather than demand, meaning
that even when decision-makers are aware that
they require risk information, it is often not available in a usable form.
Finance ministers, for example, might be interested in metrics such as annual average loss
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(AAL) or probable maximum loss (PML) in order to
estimate the potential fiscal impact of disasters
or the costs and benefits of investing in disaster
risk reduction. They need numbers, not maps. In
contrast, planners preparing local land-use or
zoning plans will require hazard and risk maps
rather than numbers (GFDRR, 2014a). Global risk
indices or assessments are useful for comparing
risk levels across countries but are too coarsegrained to inform national and local planning. In

any case, decision-makers may not understand
the uncertainties inherent in modelling. A risk
model can produce very precise results. It may
show, for example, that a 1-in-100-year flood will
affect 388,123 people. In reality, however, the
accuracy of the model and input data may provide only an estimate of the order of magnitude.
At the same time, given the continued focus on
managing disasters rather than disaster risk,
demand for risk information from governments
may be weak. Many risk assessments are one-off
projects, particularly in the context of post-disaster recovery operations, and even the maintenance
of national disaster loss databases faces sustainability issues (Wirtz et al., 2014; Gall et al., 2014).
While international organizations have supported
risk assessments in many high-risk, low-income
contexts (GFDRR, 2014a), these assessments are
rarely appropriated by national institutions and
seldom contribute to risk awareness in the country, simply because the underlying research infrastructure to sustain such efforts does not exist
(Gall et al., 2014b). The capacity to produce and use
risk information varies enormously from country
to country. Unsurprisingly, the HFA Monitor highlights that high-income countries with strong scientific and technical communities have been able
to make significant progress in monitoring and
forecasting hazards and developing national and
local risk assessments, whereas many low-income
countries simply do not have the capacities to do
so. As such, the coverage of risk information is
patchy from a geographical perspective, responding more to project opportunities than to real
needs. And even when risk information is available
in national institutions, mechanisms to ensure
that the information is available and usable at the
local level are often missing, especially given the
weak capacity of most local governments outside
of major cities (CDKN, 2014).
Linked open data, social media and crowdsourcing could potentially bridge this gap. But there

remain tensions between data as a power source,
as an income generator and as a social good. Legal
obstacles often remain regarding the extent to
which proprietary data needs to be transformed
to become free and open (GFDRR, 2014a).
Another problem identified by the HFA Monitor is
the absence of agreed standards or normalized
approaches. This means that large volumes of
studies and research carried out by universities,
research institutions and others at the national level do not provide standardized results. In
Padang, Indonesia, for example, no less than
twelve different tsunami risk assessments were
carried out, each producing different results
(Løvholt et al., 2014). In many other tsunamiprone locations, not a single detailed assessment
has been carried out.
Shared language, terminology and translation
are other barriers to sharing and using risk information. While international efforts under UNISDR and the Intergovernmental Panel on Climate
Change (IPCC) have developed standard terminologies, words such as vulnerability, resilience
and mitigation are used in widely differing ways
in different communities. When such words are
translated into other languages, this divergence
multiplies even further. In practice, national
meteorological and geological institutions are
rarely integrated and frequently use different
concepts and methods to assess risk.
This makes multi-hazard assessment particularly
challenging. Multiple or concatenated risks from
cascading and technological hazards are increasingly common, meaning that a single-hazard risk
assessment is often not relevant to the decisionmakers responsible for broader risk management. Moreover, failing to consider the full risk
spectrum can actually increase risk. For example, heavy concrete structures with a groundlevel soft story for parking can protect against
cyclone wind, but can be deadly in an earthquake
(GFDRR, 2014a).
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Given these challenges, there are relatively few
contexts (Box 7.10) where decision-makers have
successfully incorporated risk information into
day-to-day planning, regulation and decisionmaking. Risk knowledge implies an appropriation
of risk information by society in a way that facilitates risk management. From that perspective,
the increased production of risk information during the HFA has not necessarily led to greater risk
knowledge nor to improved risk management
(Gall et al., 2014b). The growing supply of increasingly sophisticated and accurate risk information
remains an exotic commodity which is still largely divorced from mainstream social, economic
and territorial concerns. Like the cartographers
described by Jorge Luis Borges, modern-day risk
modellers are still too often disconnected from
the needs of their potential users.

7.9

The social production of risk
information

The role of social and economic constraints and
opportunities facing households, businesses or
governments has to become more central to the
understanding of risk and to choices of disaster
risk management strategies.
Experience has shown that a purely technical assessment of risk, however sophisticated
and cutting-edge, is by itself unlikely to trigger
actions that reduce risk. Successful risk assessments produce information that is targeted,
authoritative, understandable, and usable.
For example, the Build Back Better campaign led
by the government of Indonesia in the aftermath

Box 7.10 Turning risk data into applicable risk knowledge

In Peru, all hazard information from the national seismic hazard model is being integrated into the National
Public Investment System (Sistema Nacional de Inversión Pública) database, which facilitates the sharing of
findings with the scientific community, government authorities and the general public. The findings of a seismic probabilistic risk assessment carried out for 1,540 schools and 42 hospitals in Lima and Callao are being
used by the Ministry of Education to complement the countrywide infrastructure census and to design the
National School Infrastructure Plan (GFDRR, 2014a; AIFDR, 2013).
The earthquake, tsunami, and volcanic hazard modelling activities of the Australia-Indonesia Facility for
Disaster Reduction have increased government capacity to understand the country’s hazard risk profile, and
these gains have in turn informed significant policy directives at the national level, such as the 2012 Indonesian Presidential Master Plan for Tsunami Disaster Risk Reduction (GFDRR, 2014a).
As early as 1987, France adopted a law that grants every citizen the right to information on their exposure to
major risks (Government of France, 2004), on foreseeable damage, on possible preventive measures to
reduce vulnerability, and on protection and relief support available from the government in the case of an
emergency. Since 1990, local authorities have been obliged to provide the information online (Government
of France, 1990).
Since 2009, the international NGO ACTED has been working closely with the Government of Uganda to manage the Karamoja Drought Early Warning System (DEWS). By collecting and monitoring data on key indicators, this system allows drought prediction across Karamoja, a region prone to cyclical droughts. Monthly
drought bulletins alert communities, districts and development partners of the risk of drought and suggest
preparedness measures to be initiated (ACTED, 2012).
In Colombia, the provision of risk information is now a legal obligation under which the authorities are
accountable for keeping all citizens and residents fully informed about levels of disaster risk, disaster management, rehabilitation and construction efforts, as well as all related funding received, managed and delivered (Government of Colombia, 2012).
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of the Padang earthquake in 2009 demonstrated
conclusively that well-targeted education and the
communication of risk information can increase
awareness of hazards and their potential impacts
(GFDRR, 2014a). However, the campaign’s key
assumption—that increased awareness would
lead the West Sumatra population to invest in
safer building—turned out to be false. In fact,
those living in the worst-affected areas demonstrated higher resistance to change than those in
less-affected areas, reflecting their higher exposure to other risks and hence greater constraints
on change. The influence of the earthquake on
safe building practices seemed to be limited to
those who had gone through a traumatic firsthand experience during the earthquake, such as
being trapped or injured by falling debris.

While risk can be objectivized through metrics
such as annual average loss (AAL) or probable
maximum loss (PML) or through maps, these metrics only become useful if they are socially appropriated. Given that risk is socially constructed,
this is a prerequisite for a transformation in
how the social and economic constraints and

opportunities facing households, businesses or governments are valued. What is considered acceptable or unacceptable risk, or what is
an optimum strategy for risk management can
only be understood in the relationship between
the stakeholders and these opportunities and
constraints.
Local assessments of everyday and disaster risks,
for example, show how the prevalence of nonphysical hazards and of small-scale recurrent
events is part of an undifferentiated multi-threat
environment (Figures 7.5 and 7.6). They also show
how households of different income levels have
very different perceptions of risk.
Not only risk but also the production of risk information is socially constructed. Beyond the instrumental barriers to its use (described in detail
in Section 7.8), risk information so often fails to
trigger changes in how risk is managed precisely
because disaster risk is presented as an objective
externality that can be measured and reduced
rather than only one of a number of variables in
a complex social, economic, political and cultural web of constraints and opportunities (UNISDR,
2011a). Risk then becomes technical, neutral and
objective, delinked from its underlying drivers.

Figure 7.5 High-priority threats as reported by communities in ten countries in Latin America12

(Source: Gibson, 2014.)
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Figure 7.6 Perceived losses according to self-reported income level

(Source: GNDR, 2013.)

As a consequence, risk assessments, particularly in the private sector, have tended to focus
more on hazards, exposure and physical vulnerability than social and economic vulnerability and
resilience, on extreme intensive risks rather than
recurrent extensive risks, and on applications to
protect development against external threats
rather than applications to transform development. For example, these assessments are meant
to identify optimum levels of protection for strategic and critical infrastructure which is essential to a country’s economy, to identify options
for risk transfer and financial protection, or to
inform preparedness and early warning for intensive disasters (GFDRR, 2014a).
As noted in Chapter 4 of this report, far less attention has been devoted to assessing extensive
risks. Despite the magnitude of associated losses
and impacts, these risks remain unaccounted for
and largely invisible because the disasters rarely
challenge strategic economic and political interests (Box 7.11).
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Therefore, while improved interoperability, open
data, sustainability and capacities may make risk
information more usable and actionable, a different approach to the production of risk information is required.
Risk always implies both opportunities and
costs for different stakeholders. A factory built
in a hazard-exposed location but in an area
with low labour costs and good access to markets may represent an opportunity for business owners and investors. However, damage
from a disaster will not only affect the business, but also the workers, who may lose their
employment temporarily or permanently, as
well as the local economy and the government,
which may lose tax receipts, among others. Risk
information should clarify who takes the risks,
who benefits, who pays and thus who owns
the risks. It should also clarify the benefits and
costs of investing in disaster risk management.
In other words, in order for risk information to
become risk knowledge, the basic parameters of
accountability have to be clarified in a way that

Box 7.11 Something’s burning

Catastrophic urban fires devastated Rome in 64 CE, London in 1666, Chicago in 1871, and Boston in 1872; the
1906 San Francisco fire destroyed nearly 95 per cent of the city, and the Tokyo fire of 1923 killed over 40,000
people. The implementation of modern building codes, land-use planning, the establishment and expansion
of emergency services, greater citizen responsibility, and insurance regulations have largely consigned the
catastrophic urban fire to history. From the perspective of intensive risk, the problem has been solved
(GFDRR, 2014a).
National disaster loss data, however, reveals a very different story. The occurrence of fires in urban informal
settlements and rural villages is trending up, and housing damage has been increasing since 1990. In Odisha
and Tamil Nadu, India, for example, fires have caused 13 per cent of all housing damage since 1990 and are on
the rise (Figure 7.7).
Figure 7.7 Number of houses damaged and destroyed in Tamil Nadu and Odisha, 1990-2013

(Source: UNISDR with national loss data.)

provides clear incentives to manage risks and to
ensure compliance.
The current understanding of the different
groups with vested interests in the outcomes of
risk management is far too broad. For example,
private investment and the private sector encompass small and medium enterprises, farmers,
informal traders and labourers, households and
individuals, national businesses and large international corporations, investment banks and
asset managers, insurers and a vast range of service providers to all of these groups.

For risk information to play such a role, it needs
to be located inside development and within the
social and economic constraints and opportunities that frame risk management. The room full of
mirrors needs to open its doors; only then can a
real culture of prevention and resilience emerge.
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Notes
1 All data from national loss databases. See www.desinventar.
net for an overview and links to national websites and data sets.
2 PreventionWeb lists 95 disaster risk reduction communities of
practice; see www.preventionweb.net.
3 For more information, see http:www.//preventionweb.net/
english/themes/education.
4 For more information, see http://www.memorisks.org/index.
htm.
5 Three Understanding Risk forums have taken place so far
(2010, 2012 and 2014). For more information, see https://www.
understandrisk.org/node/4889.
6 The Federal Emergency Management Agency (FEMA) released
Hazus97, the first version of Hazards US (Hazus), a geographic
information system (GIS) based natural hazard loss estimation
software package, in 1997.
7 Liberated data refers to data that was at one time inaccessible
due to format, policies, systems, etc., but is now being made available for use, either as discoverable and useable data sets or (in
many cases) as technically open data sets.
8 http://www.irdrinternational.org/projects/data.
9 http://glidenumber.net/glide/public/search/search.jsp.
10 For more information on the initiative, see Annex 3.
11 Suarez Miranda, 1658; cited in Borges, J.L., 1998: p. 325.
12 Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay,
Peru, Uruguay and Venezuela.
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8.1

From early warning to early
warning systems

The development and implementation of early
warning systems is one of the areas where the
most progress has been made within the HFA.
Improvements in risk monitoring and forecasting, satellite data quality and increasing computer power and connectivity have resulted in a
transformation of early warning across the
globe.
Despite much progress, gaps remain: integration of comprehensive risk information into
hazard warning information is still weak, and it
is still rare for alerts to provide information on
the level of risk and possible actions beyond
evacuation alerts.
The first International Conference on Early Warning Systems for Natural Disaster Reduction was
held in Potsdam, Germany in 1998 and set out the
conceptual and programmatic foundations for
the development of early warning systems.

A study produced for that conference (Maskrey,
1997) introduced the notion that an early warning system should be far more than a mechanism
to issue warnings of impending hazard events.
For an early warning to become a system, four
integrated sub-systems are required: a warning
sub-system in which hazards are monitored and
forecasts and warnings issued; a risk information
sub-system in which risk scenarios can be generated for the areas and population likely to be affected; a preparedness sub-system that indicates the
actions that should be taken to reduce loss and
damage, and a communication sub-system which
allows the timely communication of information
on pending hazard events, risks and appropriate
preparedness strategies to those at risk.
From that perspective, the effectiveness of an
early warning system should be judged less on
whether warnings are issued per se but rather
on the basis of whether the warnings facilitate
appropriate and timely decision-making by those
most at risk (Maskrey, 1997).

Box 8.1 Key activities related to early warning systems in HFA Priority for Action 2

d) Develop early warning systems that are people centered, in particular systems whose warnings are timely and
understandable to those at risk, which take into account the demographic, gender, cultural and livelihood characteristics of the target audiences, including guidance on how to act upon warnings, and that support effective
operations by disaster managers and other decision makers.
(e) Establish, periodically review, and maintain information systems as part of early warning systems with a view
to ensuring that rapid and coordinated action is taken in cases of alert/emergency.
(f) Establish institutional capacities to ensure that early warning systems are well integrated into governmental
policy and decision-making processes and emergency management systems at both the national and the local
levels, and are subject to regular system testing and performance assessments.
(g) Implement the outcome of the Second International Conference on Early Warning held in Bonn, Germany, in
2003, including through the strengthening of coordination and cooperation among all relevant sectors and
actors in the early warning chain in order to achieve fully effective early warning systems.
(h) Implement the outcome of the Mauritius Strategy for the further implementation of the Barbados Programme
of Action for the sustainable development of small island developing States, including by establishing and
strengthening effective early warning systems as well as other mitigation and response measures.
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By the time of the Second International Conference on Early Warning, which was held in Germany in 2003, this systems approach to early warning
had become orthodox and influenced national legislation such as the National Integrated Drought
Information System (NIDIS) Act of 2006 (Public
Law 109-430) in the United States of America.1
Further momentum for the development of early warning systems was generated by the Indian
Ocean tsunamis in 2004, which highlighted how
many lives could have been saved if a regional
tsunami early warning system had existed. As a
consequence, early warning featured heavily on
the agenda of the Second World Conference on
Disaster Reduction in 2005 and was given heavy
emphasis in the HFA, which reprises the emerging early warning systems concept in key activities within Priority for Action 2 (Box 8.1).
Government self-assessment reports prepared
using the HFA Monitor show significant progress
against the third core indicator under Priority for
Action 2: Early warning systems are in place for
all major hazards, with outreach to communities

Figure 8.1 Progress in early warning

HFA Core Indicator 2.3: Multi-hazard early warning system with community outreach.
(Source: UNISDR with data from the HFA Monitor.2 )

(Figure 8.1). Each biennial reporting period since
2007 has shown growing achievement, although
the indicator is too generic to capture how much
progress has actually been made against each of
the key activities listed above.
The development and implementation of early
warning systems has been repeatedly cited as one
of the areas where the most progress has been
made within the HFA (WMO, 2011, 2014a; UNISDR,
2013b, 2011b). Success stories from Bangladesh,
Chile, India, the Philippines and other countries
show that timely and effective warning and communication coupled with risk information and a
prepared population significantly reduces mortality. The Third International Conference on Early Warning, which was held in Germany in 2006
took advantage of the momentum generated by
the HFA and, under the slogan From concept to
action, documented over one hundred initiatives
to develop early warning systems at different levels (UNISDR and Government of Germany, 2006).

In particular, HFA progress reports highlight success in developing early warning systems that
correspond more closely to local needs. For
example, Australia reports that every state and
territory now has the ability to tailor core messages to fit local conditions and evacuation
plans. In Sri Lanka, a people-centred early warning system was established that includes teams
of volunteers using local communication methods. In Thailand, volunteers have been trained at
the village level to monitor hazards and transmit
early warnings in a timely manner.
Technical, institutional and social challenges in
developing and maintaining these systems are
often reported in conjunction with the remoteness of villages and difficulties of terrain, making
outreach to the last mile difficult. Many countries also note financial constraints and limited
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human capacity and are still dependent on international assistance to finance and maintain their
systems, in particular when it comes to upgrading the equipment to monitor hazards and transmit warnings (WMO, 2014a).
Early warning reframed
Since the Third International Conference on Early
Warning Systems, rapid changes in information and
communications technology have shaken many of
the assumptions that had framed the development
of early warning systems up to that point.
The growing sophistication of hydro-meteorological monitoring and forecasting has greatly
increased the probability of being able to provide
accurate forewarnings of tropical cyclones, storms,
floods, droughts, tsunamis and other hazards.
The growing availability of high-resolution satellite data, coupled with an exponential increase in
computing power and the development of predictive models, has transformed hazard-warning
capabilities since the adoption of the HFA. These
technological advances have been supported by
enhanced international cooperation (Box 8.2). At
the same time, meteorological information in particular has become increasingly pervasive through
global media and the Internet. There is less and
less dependence on official channels for hazard
forecasts, although this has created new issues
around the accuracy of warning information, particularly when conflicting information is available
from apparently credible sources.

A second and even more disruptive change is
associated with exponentially increasing global connectivity through access to the Internet,
social media and particularly through mobile
phones. Globally, mobile telephone penetration rates have reached 96 per cent. There is now
almost one mobile phone per person on the planet, with subscription rates of almost 90 per cent
even in low-income countries (ITU, 2013). In subSaharan Africa, for example, the penetration rate
of mobile phones was around 10 per cent at the
beginning of the HFA. It now stands at almost 80
per cent (Deloitte, 2012).
This dramatically increases the potential to disseminate timely warnings directly to those at risk
and also opens the door to peer-to-peer warning,
even across national boundaries (Gow and Waidyanatha, 2011). To the extent that mobile phone
warnings facilitate timely preparedness by households and businesses, they contribute to reducing risks and avoiding loss of life. For example,
earthquake early warnings are now also issued via
mobile networks in Mexico (Box 8.3) and in Japan.
In Sri Lanka, the Sri Lankan Disaster Management Centre launched the Disaster and Emergency Warning Network (DEWN; Purasinghe, 2014).
After a successful trial period, the system became
operational in January 2009. Messages are sent
to emergency personnel, who then verify the
information and disseminate public alerts. Mass

Box 8.2 The Global Data-Processing and Forecasting System (GDPFS)

The Global Data-Processing and Forecasting System (GDPFS) produces and disseminates weather and climate analyses and predictions to enable National Meteorological and Hydrological Services (NMHS) to provide high-quality meteorological forecasts, warnings and other information services related to weather,
environmental quality and climate on a 24/7 basis. Its three-level system—World Meteorological Centres
(WMCs), Regional Specialized Meteorological Centres (RSMCs; including Regional Climate Centres [RCCs]),
and National Meteorological Centres (NMCs)—support NMHSs and their early warning capacities. The
improved accuracy and lead time of predictions of high-impact weather events have made a major contribution to early warning.
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Box 8.3 Earthquake early warning in Mexico

In 1985, the Michoacán earthquake hit Mexico City, leaving an estimated 10,000 dead and
30,000 people injured. The disaster raised awareness of earthquake risk and generated interest in the feasibility of earthquake early warning. The primary seismic source for earthquakes
that affect Mexico City is the Guerrero Fault along the Pacific Coast of Mexico. Given the time
it takes seismic waves to reach Mexico City from the coast, it is possible to provide early
warnings that allow people a minute or more to move to a safer area in a building or in some cases to
evacuate.
Operated by CIRES, the Seismic Alert System of Mexico City was established in 1991, and a similar system
(SASO) was set up in Oaxaca in 2003. These two systems are now part of the Mexican Federal Government’s
Seismic Early Warning System (SASMEX). Seventy-six seismic monitoring stations are now located along the
Guerrero Fault, and warnings are provided to a number of important cities.
SASMEX issues two types of warning: “public” or emergency warnings for the risk of high-intensity movements and “preventive” or alert messages for moderate intensity-movements. Since its creation, SASMEX
has issued 34 emergency warnings and 72 alert messages. For example, in 1995, a 7.3 magnitude earthquake
occurred 300 km away from Mexico City. An emergency warning was issued 72 seconds before the seismic
waves shook the city, facilitating the partial evacuation of public buildings, schools, residential buildings and
public transport systems. An estimated 2 million people were reached by the warning and acted upon it.

(Sources: Cuéllar et al., 2010; Singh and Pérez-Campos, no date.3)

alerts are dispatched through cell broadcasting,
which is immune to network congestion, while
messages to certain groups are sent via SMS. The
alerts are sent in three local languages and can
be received by both smartphones and basic handsets, or by an alarm device with a lamp and siren
for public spaces (GSMA, 2013; Purasinghe, 2014).

Mobile phones are increasingly being used to
disseminate weather and climate forecasts to
farmers, to provide information on market prices, to access markets and even to take out insurance.4 These changes are radical given that the
communication of early warning information to
remote, rural hazard-exposed communities was
described as a major challenge as recently as
2006. 5
These technological leaps have transformed
and will continue to transform the landscape of
early warning systems. New technologies and

enhanced trans-boundary cooperation for hazard monitoring, forecasting and early warning
are continuing to emerge (WMO, 2014a). Moreover, successful technologies in one context have
sometimes been brought to market for broader applications, for example in flood early warning systems (Box 8.4). The telemetric monitoring
system at the Enguri Dam in Georgia served as a
prototype to develop an early warning system for
dam failure (Chelidze, 2013). In Italy, flood monitoring in Umbria formed the basis for the development of an integrated early warning system for
floods and landslides (Molinari et al., 2013).
Crowdsourcing platforms and initiatives such
as OpenStreetMap and Ushahidi facilitated the
engagement of thousands of volunteers and
experts during the 2010 Chile and Haiti earthquakes and the floods in Pakistan; these innovations are also challenging conventional
assumptions about early warning systems (Keim
and Noji, 2011). When the concept was first proposed in 1997, early warning systems were conceived as vertically integrated chains where
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Box 8.4 Advances in flood early warning in Europe and Africa

Belgium’s early warning system, which has been operating for a decade, is based on advanced real-time
monitoring and forecasting technology which provides high-resolution flood risk maps, while simulation
models are used for impact assessment. Warnings are sent out by SMS and e-mail and published on a web
portal, which is frequently visited by the public during floods. The 24/7 early warning system operators collaborate closely with the civil protection crisis management team, which in turn is linked to a multi-sector
and multi-scale response mechanism. However, dynamic maps of flooded areas are still lacking, and as the
system is largely top-down, many local authorities and civil protection committees are still unfamiliar with
the information generated by the system. Preparedness in general remains limited.
Egypt’s early warning system is based on historical analyses of storm and flash flood events, while local
knowledge of exposed areas is used as a qualitative data source. The system has been successful in issuing
alerts for flash floods on the basis of rainfall forecasts. Warnings are communicated to the disaster management authorities, and as a result timely actions such as setting up roadblocks or releasing overflow water
from dams have been taken on the basis of agreed decision-making protocols. However, the system faces
operational and technical challenges, for example due to power cuts and weak cooperation with local
communities.
Mali’s early warning system is largely based on a good understanding of the underlying drivers of flood risk
and the impact of flooding on local economies and on biodiversity; this information is presented in a flood
risk atlas for local use. Flood maps and forecasts are developed using satellite images of flooded areas, and
warnings are issued with a long lead time by telephone, radio and the web. 6 Although the early warning system is still being tested, resolution and accuracy need to be improved, and scenarios on food security and
disease outbreaks are yet to be included, the system heavily involves local communities. Early warning information based on and packaged for end-user needs includes local knowledge and supports the traditional
practice of decision-making based on local pastoral calendars and practices, thus blending modern science
with traditional risk management know-how.
(Source: Cools and Innocenti, 2014.)

failure in one link in the chain limits its effectiveness and can even lead to failure across the entire
system (UNISDR, 2011a; WMO, 2014a). Coupled
with continuously improving mobile connectivity
and the increasing pervasiveness of hazard monitoring and forecasting information, crowdsourcing has now disrupted that concept and opened
the door to more horizontally integrated and
organically evolving systems.
Early warning of vulnerability and risk?
At the same time, however, many of the challenges to effective early warning described in the past
still persist (UNISDR, 2009a). While major advances have been made in hazard monitoring and
forecasting and in the issuing of warnings (EEA,
2013), progress in integrating the appropriate
risk information and risk management strategies
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into early warning and preparedness has lagged
behind (WMO, 2014a; Molinari et al., 2013).
There are still major gaps in hazard monitoring,
particularly in low-income countries, which are
often challenged to maintain the necessary technical and institutional infrastructure. Similarly,
there may be inadequate links and coordination
between geological and hydro-meteorological
services and disaster risk management organizations. Some low-income countries lack the
institutional and technical capacities to develop a multi-hazard, multi-sector and multi-level
approach to early warning (WMO, 2014a; Molinari
et al., 2014).
Warnings are still not standardized within and
across countries, meaning that they may be

incomplete or ineffective. Moreover, the proliferation of warning information with different messages may dilute their strength and authority.
As discussed in Chapter 6, the capacities of local
governments may be weak, local preparedness
plans may only exist on paper, and there may be
a lack of clarity with respect to roles and responsibilities at all levels. The transmission of warning
information across national borders is likewise a
political challenge in some regions. Civil or military conflicts undermine not only the effectiveness of early warning, but also that of disaster
risk reduction in general (WMO, 2014a).

as hazard early warning if the translation of disaster losses into impacts is to be avoided. As recurrent disasters in the Horn of Africa show, early
warning is not effective when chronic livelihood
crises reach a tipping point, putting extreme pressure on food prices, livestock survival, and water
and food availability. At least 13 million people
across southern Ethiopia, south-central Somalia
and northern Kenya were affected by drought in
2011-2012. Armed conflict across the region compounded chronic ecological and economic vulnerability, which escalated the crisis and limited
people’s survival and recovery choices (Slim, 2012).

In particular, progress has been uneven in two key
early warning sub-systems. Firstly, the integration
of risk information (where available) into hazard
warning information is still weak. Despite exceptions such as the Famine Early Warning System,7
early warning continues to prioritize monitoring
and forecasting hazards and may omit or underestimate the key importance of exposure and
vulnerability in explaining risk levels (Box 8.5). Ultimately, vulnerability early warning is as important

A second issue is that in order to be effective, early warnings not only have to forecast a hazard but
need to include value-added information with
respect to the risks that can be expected and the
actions that can be taken. Even while warnings can
now be issued directly via SMS, which overcomes
the communication barriers at the last mile, it is
still rare for alerts to provide information on the
level of risk. Both depend on detailed and intimate
knowledge of the local contexts where impacts are

Box 8.5 Absence of development in the Bolivian Chaco

The people of the Chaco region in south-eastern Bolivia know what an absence of development looks like. In the municipalities of Huacareta (Chuquisaca), Caraparí and Entre Ríos
(Tarija), for example, 82 per cent, 51 per cent, and 43 per cent of the population (respectively)
live in extreme poverty, with infant mortality rates fluctuating between 64 and 72 for every
1,000 live births.
In the course of the 2009/10 El Niño Southern Oscillation (ENSO) event in the region, reductions in rainfall
began to generate problems with food availability and access, compromising livelihoods and food security.
Access to water and basic sanitation was limited, leading to a greater incidence of health problems, especially for those living in more remote areas.
Following alerts of rainfall deficit and low temperatures in late 2009, an assessment by external experts
focused on the variation in rainfall averages. In reality, the assessment should have focused on the underlying drivers of risk: adverse soil conditions, biophysical and environmental degradation, and social and economic deprivation, factors that ultimately resulted in an officially reported “humanitarian gap” of more than
a third of the rural population of the Chaco towards the end of September 2010.
Where disaster is understood as a disruption to normal life and development, everyday and extensive risk are
not recognized as indicators precisely because they are part of that normality in places such as the Chaco
region. In the Chaco, this meant that warnings of a looming crisis did not come early, but late.
(Source: adapted from Reyes and Lavell, 2012.)
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expected and of local disaster risk management
strategies. As described in Chapter 1, the fact
that evacuation plans for New Orleans assumed
car ownership negated the effectiveness of the
early warning about Hurricane Katrina for part
of the population at risk. In order to be effective, early warning systems need to embrace an
understanding of how hazard-exposed households and communities manage risks as well as
their vulnerabilities and resilience. This in turn
depends on local governments or local disaster management agencies having both the skills
and the willingness to engage with what are often
low-income households and communities.
Lack of progress in these two of the original four
early warning sub-systems means that timely
and accurate early warnings that reach those at
risk may fail to trigger effective action, particularly in the context of slow-onset hazards and where
poverty is infused with everyday and extensive
risk. Early warning information empowers only to
the extent that households and communities are
able to act on that information.

8.2

Preparedness for response

Priority for Action 5 has been the area of the HFA
where most progress appears to have been
made. Many successes of the HFA are associated
with improvements in preparedness, often combined with more effective early warning. There
have been real improvements in disaster preparedness and major investments in the necessary capacities.
While effective preparedness can be achieved
with the governance arrangements that evolved
from emergency management, local capacity
and resource constraints still hamper progress
in a number of countries. Preparedness for slowonset and extensive risks, in particular, remains
a challenge.
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The main focus of the disaster risk
management sector
Preparedness has been defined as “the capacities and knowledge developed by governments,
professional response organizations, communities
and individuals to anticipate and respond effectively to the impact of likely, imminent or current
hazards or conditions” (UNISDR, 2009b).
Preparedness activities are a critical part of corrective disaster risk management in that certain
risks, particularly those associated with mortality and morbidity, can be reduced through anticipation and response. Put simply, if a prepared
population is able to evacuate an area before
a major flood, lives will be saved and mortality and morbidity risk will therefore be lower. At
the same time, preparedness is part of compensatory risk management and helps strengthen
resilience. Well-organized emergency assistance
based on contingency plans can help households
and communities to buffer disaster losses, recover more quickly and avoid the translation of loss
into broader impacts, such as increased poverty or deteriorating health, nutrition or education.
By the 1980s it had been recognized that preparedness was a core principle of effective emergency management. At the international level,
UN General Assembly resolution 46/182 of 1991
reflected the need to prepare for response and
created mechanisms such as the Emergency
Relief Coordinator (ERC), the Inter-Agency Standing Committee (IASC), and the Consolidated
Appeals Process (CAP) as coordination mechanisms to support the ERC. This period also saw
the creation of the UN Disaster Management
Training Programme (UNDMTP) 8 in 1990, the
International Search and Rescue Advisory Group
(INSARAG) in 1991, and the UN Disaster Assessment and Coordination (UNDAC) mechanism in
1993 (IASC-WFP, 2014).
Similarly, preparedness has been central to all
the international frameworks for disaster risk

Box 8.6 Key activities related to disaster preparedness in the HFA

(a) Strengthen policy, technical and institutional capacities in regional, national and local disaster management, including those related to technology, training, and human and material resources.
(b) Promote and support dialogue, exchange of information and coordination among early warning, disaster
risk reduction, disaster response, development and other relevant agencies and institutions at all levels, with
the aim of fostering a holistic approach towards disaster risk reduction.
(c) Strengthen and when necessary develop coordinated regional approaches, and create or upgrade regional
policies, operational mechanisms, plans and communication systems to prepare for and ensure rapid and effective disaster response in situations that exceed national coping capacities.
(d) Prepare or review and periodically update disaster preparedness and contingency plans and policies at all
levels, with a particular focus on the most vulnerable areas and groups. Promote regular disaster preparedness
exercises, including evacuation drills, with a view to ensuring rapid and effective disaster response and access to
essential food and non-food relief supplies, as appropriate, to local needs.
(e) Promote the establishment of emergency funds, where and as appropriate, to support response, recovery
and preparedness measures.
(f) Develop specific mechanisms to engage the active participation and ownership of relevant stakeholders,
including communities, in disaster risk reduction, in particular building on the spirit of volunteerism.

reduction since the IDNDR and was included in
Priority for Action 5 of the HFA (Box 8.6).
HFA Priority for Action 5 is the area of the HFA
where most progress appears to have been made
(Figure 8.2).
HFA progress reports highlight that preparedness for response has been the main focus of the
disaster risk management sector in many countries. Many success stories during the HFA are
associated with improvements in preparedness,
often combined with more effective early warning. These include the dramatic reductions in
disaster mortality in countries like Bangladesh,
Mozambique, India and Cuba described in Chapter 2. But in a large majority of countries, there
have been real improvements in disaster preparedness and major investments in the necessary capacities.
As Chapter 6 highlighted, disaster risk management has generally been understood and practised as disaster management, including in

international organizations. For example, UNICEF’s disaster risk management programmes
focus heavily on school safety, emergency drills,
an understanding of preparedness and life skills.9
Regional organizations have also played a key
role in supporting the preparedness agenda of
their member countries and in setting up regional support mechanisms. For example, the ASEAN
Agreement on Disaster Management and Emergency Response (AADMER) supports member
states in strengthening sub-regional emergency response capabilities, including the development of Regional Standby Arrangements and
Coordination of joint disaster relief and emergency response operations (IASC-WFP, 2014).
Disaster preparedness has been strengthened
through emergency preparedness drills, which
are now carried out on a regular basis in schools
and in other contexts (UNISDR, 2013b). For example, the municipality of Quito in Ecuador carries
out drills and simulations at the institutional level as well as in communities and schools; in Bhubaneswar, India, drills are held at the city, ward,
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and community levels, and at schools and colleges (SCI, 2014).
Community-based disaster risk management
(CBDRM) programmes have also provided a critical vehicle for strengthening preparedness. Most
CBDRM programmes usually have a strong component of raising local awareness of risks (Shaw,
2013). Given the severe social and economic constraints often faced by local communities
(Maskrey, 1989 and 2011), CBDRM may do little

to address the underlying risk drivers (SCI, 2014).
However, while many programmes are shortlived, there are numerous examples of CBDRM
programmes successfully leading to enhanced
preparedness and early warning (Box 8.7).
The preparedness imperative
A number of factors may explain the progress
made in disaster preparedness. Unlike other
investments in disaster risk reduction, effective
response is politically visible and therefore enjoys

Figure 8.2 Progress reported against core indicators in HFA Priority for Action 5

HFA Core Indicator 5.1: Strong policy, technical and institutional
capacities and mechanisms for DRM, with a DRR perspective.

HFA Core Indicator 5.2: Disaster preparedness plans and contingency plans at all administrative levels, regular training drills and
rehearsals.

HFA Core Indicator 5.3: Financial reserves and contingency mechanisms in place for response and recovery.

HFA Core Indicator 5.4: Procedures in place for effective information
sharing during and after disasters.

(Source: UNISDR with data from the HFA Monitor.)
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Box 8.7 Community-based early warning and preparedness

Every year, Viet Nam experiences storms, floods and other hazards which give rise to annual economic losses
equivalent to 1-1.5 per cent of GDP (GFDRR, 2013b; Nguyen, 2011). In 2009, the government introduced a
12-year project to strengthen community-based disaster risk management (GFDRR, 2013b; Nguyen, 2011;
AMDI, 2013).
In the project, international agencies have worked in partnership with the Vietnamese government, enabling
local communities to prepare for disasters and reduce risks more effectively. Training in local communities
and including disaster reduction in the school curriculum have allowed vulnerable populations to develop
preparedness strategies, while infrastructure such as rural roads and irrigation systems has improved their
resilience (ADPC, 2008; AMDI, 2013).
A new CBDRM project is underway in Myanmar, where the population is exposed to cyclones, earthquakes,
tsunamis and storm surges. The Myanmar Action Plan on Disaster Risk Reduction was introduced by the Government of Myanmar and is being implemented between 2013 and 2015 in partnership with a number of
international and UN agencies (UNDP, 2013b).
One of the main aims of the programme is to train 60,000 households in CBDRM by 2015. This will include
increasing awareness of natural hazards within communities, first aid and early warning training, search and
rescue training, and improving construction methods and standards in vulnerable rural areas (Government
of Myanmar, 2012; UNDP, 2013b).

a strong political imperative. As noted in GAR11,
electorally critical, hazard-prone states are twice
as likely to have disasters officially declared than
non-critical states, and for each disaster declaration, a US President can expect a one-point increase
in votes in a statewide contest (Reeves, 2010). Conversely, the disastrous response to Hurricane
Katrina generated negative political fallout for the
city, state and federal administrations at the time.

The resources required to prepare contingency plans, to train staff and students and to
organize evacuation drills in the case of earthquake-exposed schools, for example, are infinitely
smaller than what would be required to structurally retrofit the school to make it safe. Similarly,
preparedness does not require the same investment of political capital as prospective disaster
risk management, which would include ensuring
safe, well-located land to build future schools.

At the same time, preparedness represents a relatively natural and organic evolution from emergency response. With its focus on contingency
plans and evacuation drills, logistics and stockpiles, trained and positioned search and rescue
teams, hard-hats and uniforms, it is an extension of emergency response into the pre-disaster phase of the disaster management cycle.
Preparedness is both manageable and feasible
with the kind of governance arrangements that
evolved from emergency management.

At the same time, and as noted above, preparedness was not only integrated into the HFA and its
predecessor frameworks for disaster risk reduction, it was also supported by another set of
international mechanisms created through UN
General Assembly resolution 46/182. In general, these mechanisms have enjoyed stronger and
more stable funding and support from donor
governments than the more prospective aspects
of the HFA.

Unlike corrective disaster risk management, preparedness does not require major investments.

Importantly, the priority given to disaster preparedness builds on periodic and well-publicized
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successes, for example the major reduction in
mortality following Cyclone Phailin in Odisha,
India in 2013 compared to the super-cyclone of
1999. While much of this success should be attributed to improving development indicators, it is
disaster preparedness that has been able to capitalize on the political gains.
No bed of roses
At the same time, disaster preparedness is no
bed of roses. HFA progress reports highlight that
some low-income countries remain challenged
to create and sustain the necessary capacities.
For example, Indonesia reports that a major challenge in enhancing preparedness measures is the
lack of resources, including human resources,
expertise, budgets, equipment and facilities, at
the local level coupled with continued dependency on the national level for preparedness planning (UNISDR, 2014a).
In effect, in some countries mortality risk remains
high, as was tragically highlighted in Myanmar in
2008. The capacity gap is often even greater in
countries experiencing military or civil conflict.
In addition, as the example of Hurricane Katrina
demonstrated, capacities may not be as strong as
they seem, even in the world’s richest countries.
The foundation for effective disaster preparedness and response is laid at the local level. Wellprepared localities can often significantly reduce
their disaster losses, even if national level emergency management structures collapse or fail to
respond. In contrast, even the best-organized
disaster management at the national-level may
be ineffective if local preparedness capacities
are weak or non-existent. As discussed in Chapter 6, local capacities tend to be uneven, as they
are stronger in larger urban centres with strong
city governments and weaker in remote and rural
areas.
More fundamentally, an extensive body of literature (Quarantelli, 1986; Yodmani, 2001; Pandey
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and Okazaki, 2005) has demonstrated how vertically integrated contingency plans and response
mechanisms often seem to respond more to
the command and control culture of emergency
management and to preconceptions regarding
response than to expressed needs and requirements on the ground. Preparedness plans and
response may reflect ingrained prejudices and
stereotypes regarding the affected population
(Tierney, 2008) or fail to account for the specificities and complexity of local risk scenarios or local
strategies for managing risk (IASC-WFP, 2014). As
a result, disaster response may have unintended
or negative consequences at the local level.
Often disasters themselves become simulacra,
events configured and magnified by the media
and by pre-existing stereotypes and conceptions
rather than by what is happening in reality. For
example, in the case of Hurricane Mitch in Honduras in 1998, while the international media portrayed the total destruction of the entire country,
in reality most damage was concentrated in only
a few municipalities (UNISDR, 2011a). In the case
of the mudslides in Vargas State, Venezuela in
1999, it was found that a reported death toll of
over 30,000 in reality did not exceed 700 (UNISDR, 2009a). Disaster response (Box 8.8) often fails
to understand or respond to local requirements
and needs precisely because it responds to a simulacrum of disaster rather than to real local conditions (Maskrey, 1996).
Preparedness plans may often exist to deal
with infrequent intensive risks while ignoring
recurrent local extensive risks. The fact that
the volume of response and support to disaster-affected localities tends to be proportional
to the number of fatalities rather than the number of survivors is one visible reflection of this
mismatch. Preparedness plans supported by
NGOs using mechanisms such as VCAs (vulnerability and capacity assessments) are often more
sensitive to local needs and strategies. However, they are often developed in the context of

Box 8.8 Disasters and simulacra: the experience of the Indian Ocean tsunami

That national plans don’t often match local realities is nothing new. However, in disaster response as in
broader disaster risk management, the local diversity of conditions and needs are regularly overlooked as
national visions can be skewed towards achieving humanitarian targets, including the distribution of assets
such as boats (TEC, 2007). After the 2004 Indian Ocean tsunami, highly politicized or socially contentious
issues such as land rights, tax laws and gender relations were poorly understood by relief agencies. These
agencies often had no effective mechanisms in place to ensure local ownership and frequently treated
affected countries as “failed states”, undermining local and national capacities by offering unsolicited and
often badly designed support programmes (TEC, 2006).
In contrast, international action was most effective in cases where local actors led response efforts and
received appropriate support (TEC, 2007). Unfortunately, the allocation of funds and staff was more often
than not “driven by politics and funds, not by assessment and need” (ibid.). These politics were not only
international; the international response to the tsunami was also severely hampered by indecisive and protective national and regional leadership (TEC, 2006).

short-term projects or programmes which may
not be sustainable.
As currently defined, preparedness also seems
challenged to address the increasingly complex
multi-hazard and concatenated risks that now
characterize large urban areas and regions (IASCWFP, 2014). The reality of risk in many contexts is
now one of multi-dimensionality, which cannot
be addressed through single-hazard contingency plans.
Finally, as highlighted in Chapter 6, with notable exceptions such as Mexico’s National Disaster Prevention Fund and dedicated budget lines
in countries such as the Philippines and Indonesia, most disaster management agencies rely
heavily on emergency funding. As such, they
are usually under-resourced for preparedness
activities.

8.3

Business as usual or building
back better?

Even though recovery and reconstruction after
disasters are an integral part of the disaster management cycle and of disaster risk reduction, the
HFA does not provide detailed guidance to countries in this area. In comparison to other aspects
of the HFA, global progress has been limited.
Improvements can be observed in integrating disaster risk reduction into post-disaster needs assessments and recovery frameworks. But in
many situations, the willingness to build back
better is quickly replaced by business as usual.

Post-disaster recovery: a continuing challenge
Most of the citizens of Guiuan were still asleep
when a heavy storm hit the small city in the
Eastern Samar province of the Philippines at
4.40 a.m. on 8 November 2013. Typhoon Haiyan
was the strongest tropical cyclone in recorded
history to make landfall in the Philippines; and
landfall it made, a total of five times across the
islands of Samar, Leyte, Cebu and Iloilo (Figure
8.3).10
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A Category 5 super-typhoon, it impacted the Eastern Visayas region and the city of Tacloban before
moving to the South China Sea and affecting China, Taiwan (Province of China) and Viet Nam. To
date, the death toll stands at 7,986,11 with more
than 1,000 people still missing (NDRRMC, 2014)
and 4.1 million people displaced (IFRC, 2014).
Total economic losses have been estimated at
US$10 billion, over ten times the losses associated with Typhoon Bopha of 2012, known locally in
the Philippines as Typhoon Pablo (EM-DAT, 2014;
UNISDR, 2014b).
Of the 4.1 million people displaced, little more
than 100,000 were able to move to shelters
(DSWD et al., 2014). The remaining 4 million found
lodging with host families or in other private,
temporary accommodation (ibid.). However, six

Figure 8.3 Typhoon Haiyan making landfall and
the resulting destruction

(Source: NOAA, 2014.)

months after the disaster, more than 2 million
people were still living in temporary accommodation (ibid.). Apart from housing issues, access
to education, health facilities, transport, markets
and income as well as unclear tenure and property arrangements impeded the return of displaced
people (ibid.).
It has long been recognized that new vulnerabilities can be generated in the gap between initial displacement and longer-term recovery and
reconstruction (Berke et al., 1993; Ingram et al.,
2006; Brookings, 2008; IASC, 2009). In the case of
Haiyan, of the US$776 million requested for recovery, only 61 per cent of funding had been received
by August 2014 (UNOCHA, 2014b). While recovery
receives more attention and funding than other
disaster risk management strategies (Kellett and
Caravani, 2013; UNISDR, 2011a), it remains underresourced, and this gap may even widen as the
human and economic cost of disasters continues
to increase (IDMC, 2014; Swiss Re, 2014a).
Despite the fact that recovery and reconstruction
have always been described as an integral part
of the disaster management cycle and of disaster risk reduction, the HFA does not emphasize
this area heavily. Under Priority for Action 4 of
the HFA, only one key activity specifically refers
to recovery, namely:
(h) Incorporate disaster risk reduction measures
into post-disaster recovery and rehabilitation processes and use opportunities during the recovery
phase to develop capacities that reduce disaster
risk in the long term, including through the sharing
of expertise, knowledge and lessons learned.
In comparison to other areas of activity, global
progress in this area has been limited (Figure 8.4).
As in the case of preparedness, while recovery
was included in the HFA, its development has
been influenced as much or more by other policy frameworks.

(Source: Russell Watkins/ Department for International Development.)
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Figure 8.4 Progress in integration of DRR in recovery and
rehabilitation

recovery needs: the Post-Disaster Needs Assessment and Recovery Framework (PDNA/RF).
In search of space
When disaster occurs, an enormous quantity of
accumulated risk is liberated. On the one hand,
this vast energy is destructive. But on the other hand, it creates a space where new possibilities can emerge. How this space can be used is
the fundamental challenge facing post-disaster
recovery. The experience of recovery and reconstruction highlights just how difficult it is to take
advantage of the window of opportunity that
opens in the space or gap after a disaster and
to ensure that new development prevents and
avoids risks rather than reconstructing them.

HFA Core Indicator 4.5: DRR measures integrated into post-disaster
recovery and rehabilitation.
(Source: UNISDR with data from the HFA Monitor.)

For example, the International Recovery Platform
(IRP) was announced at the Second World Conference for Disaster Reduction in Kobe, Japan as a
mechanism to identify gaps and constraints experienced in post disaster recovery and to serve as
a catalyst for the development of tools, resources, and capacity for resilient recovery. IRP aims to
be an international source of knowledge on good
recovery practice.12
Soon afterwards, the Inter-Agency Standing Committee (IASC) created a Cluster Working Group on Early Recovery (CWGER) as part of
a new approach to improve coordination within the UN system and between the UN and other
stakeholders after major disasters. At the same
time, support for national recovery planning and
programming was an important component of
the Global Facility for Disaster Reduction and
Recovery (GFDRR), of the former UNDP Bureau
for Crisis Prevention and Recovery (BCPR) as well
as similar units in other regional and international organizations. At the same time, UNDP, the
World Bank and the European Union joined forces to develop a common approach to assessing

A first set of problems refers precisely to the
length of the gap or space between the destruction of the disaster and new development. This
has variously been described as the gap between
relief and recovery or the relief to development continuum (Buchanan-Smith and Maxwell, 1994; Longhurst, 1994). Fundamentally, the longer the gap,
the greater the probability that losses to assets
in disasters, including homes, possessions and
livestock, as well as death or injury in the case of
households; equipment, stocks and premises in
the case of businesses; or infrastructure and facilities in the case of local governments will translate into longer-term impacts. GAR09 presented
evidence indicating that unless losses are buffered by prompt recovery actions, the depth and
breadth of poverty increase, education, health
and nutrition suffer, and social indicators deteriorate. GAR11 highlighted the financing gap that
can arise for governments if they are unable to
buffer disaster losses, while GAR13 showed how
many small businesses never recover from those
losses (UNISDR, 2009a, 2011a, 2013a).
Recovery, therefore, raises key issues in compensatory risk management, in particular whether mechanisms are in place which can allow
households, businesses and governments to
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compensate for losses quickly and resume their
activities before these losses translate into negative and longer-term impacts on development.
This issue is complicated because ultimately the
recovery of households, businesses and government is interdependent. Restarting a business,
for example, depends on restoring power, water,
telecommunications and transport, which may
be the responsibility of local governments or utility providers. The recovery of households is contingent on the recovery of the businesses that
provide employment and income.
A second set of issues refers to prospective risk
management: whether it is possible in the space
or gap after a disaster to develop in a way that
prevents the reconstruction of risks. By revealing risks, disasters uncover their underlying drivers and can provide an imperative for change. As
highlighted in Chapter 1, there are numerous historical cases of changes in building practice or
urban design, for example, in which risk-reducing measures have been introduced. However, for every case of positive change there seem
to be many more cases where risk is rebuilt,
sometimes literally brick by brick. Low-income
households and small businesses in particular often face severe constraints in changing the
way they manage their risks and may be averse
to taking the risks to experiment. In the case of
governments and businesses, it is not straightforward to change the administrative and planning structures and processes that existed before
a disaster. Therefore, the default option is often
business as usual.
Using the recovery space to transform development in a way that reduces future risks is complicated because it requires consensus amongst
a large group of stakeholders, including government, international and regional organizations
providing finance and technical advice, affected households and businesses, utility providers
and others in order to move development onto
a different track. International organizations,
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bilateral and multilateral donors and non-governmental organizations also have their own
agendas as well as client relations at the national level. In addition, there is a tension between
the need for speed in order to close the gap
between relief and recovery as quickly as possible and the need for careful planning in order to
avoid the reconstruction of risk. The window of
opportunity for innovative change starts to close
quite rapidly after the initial impact of a hazard,
and normal politics often takes its place. As such,
in many instances the momentum to capitalize
on disaster as an opportunity for wider transformation is lost (GFDRR, 2014c; GFDRR et al., 2013;
GFDRR et al., 2014).
Income and governance
Recovery processes in any country are heavily
conditioned by factors such as income and governance. Following the earthquakes in 2010, the
very different paths taken by the recovery processes in Chile and Haiti (Box 8.9) show that the
way in which countries address the issues of both
compensatory and prospective risk management
in recovery processes depends far more on the
strength of their economies and the quality of
governance in normal times than on the volume
of external assistance they receive.
Many of the continuing challenges in disaster
recovery and reconstruction are related less to
technical issues such as finance or the quality of data for assessments than to the pre-existing political and economic cultures in countries,
which may include competing and opaque institutional mandates and the power relations
between different social and economic groups.
Coupled with nebulous and even conflicting
objectives of administrative units and agencies,
diverging national and sectorial interests can
stand in the way of effective reconstruction and
recovery (GFDRR, 2014c).
This implies that countries that already have
compensatory mechanisms such as effective

insurance16 in place and that can rapidly buffer
losses will recover far more quickly than those
that do not. Such mechanisms may include insurance and reinsurance, catastrophe funds, contingency financing arrangements with multilateral
finance institutions and market-based solutions
such as catastrophe bonds (UNISDR, 2011a and
2013a). However, as the HFA draws to close, and as
highlighted in Chapter 5, a financing gap remains
in many low and middle-income countries, even
when faced with less intensive disasters.
Financing recovery
Lack of finance is often cited as an obstacle to
building back better (UNISDR, 2013b; GFDRR,
2014c). Roughly a third of self-assessment reports
submitted using the HFA Monitor list financing
as the primary limitation to the integration of
disaster reduction into recovery and reconstruction. However, as highlighted in GAR11, building
back better normally has a very attractive benefit-cost ratio. It not only reduces future risk levels,

but also contributes to reducing the financing gap
that countries would face to buffer future losses (Williges et al., 2014). In other words, it can
increase a country’s economic and fiscal resilience and enable it to absorb losses from events
with longer return periods. For example, Ecuador could shift the return period for a loss event in
which it would experience a resource gap by more
than 50 years (Figure 8.5). Similarly, by moving to
a building back better approach, Pakistan would
be able to shift a resource gap of more than US$3
billion for a 1-in-100 year loss event (see Figure 5.2
in Chapter 5) to a 1 in 143-157 year event..
At the same time, risk financing mechanisms are
normally designed to protect public finances
from intensive events. Often no protection is in
place in the case of the multiple extensive disasters responsible for the vast majority of damage
to housing, agriculture and local infrastructure.
Therefore, while governments and large business can use insurance to protect themselves,

Box 8.9 Recovery in Chile and Haiti

In early 2010, two earthquakes of exceptionally high magnitude hit Haiti and
Chile within two months of each other. The 7.0 magnitude earthquake in Haiti
left the capital Port-au-Prince in ruins. Some 222,570 people were killed and the
economy devastated. The 8.8 magnitude earthquake in Chile also caused major
damage, although only 562 people were killed.
The narrative of each disaster, however, was completely different. Low mortality in Chile reflected a long history of enforced seismic building codes. In contrast, the last major earthquake in Haiti was in 1842, and disaster risk reduction efforts were focused on recurrent hurricanes rather than earthquakes. At US$30 billion,
direct economic losses in Chile were around four times greater than those in Haiti, estimated at US$7.8 million, contrasting the value of exposed assets in one of the highest-income countries13 and in the lowestincome country in the Americas. However, whereas in Chile these losses represented only 15 per cent of the
country’s GDP (CEPAL, 2010), the much lower losses in Haiti equalled 120 per cent of the country’s GDP from
2009.14
With most of its economy unaffected, high quality of governance 15 and experience in managing earthquake
disasters, Chile recovered relatively quickly. In contrast, five years after the disaster, with its economy devastated, weak governance and no recent experience in managing earthquake events, Haiti has been challenged
to recover at all. Efforts to build back better quickly fell apart (GFDRR, 2014c). These two narratives highlight
how the potential for recovering quickly and in a way that prevents the generation of new risks is influenced
by the level of economic development and quality of governance in a country.
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Figure 8.5 Difference in financing gap with respect to return period from
a “business as usual” (BAU) to a “building back better” (BBB) scenario

(Source: Williges et al., 2014.)

low-income households and small businesses
continue to absorb the persistent losses from
extensive risk. Similarly, international assistance is only forthcoming for recovery from larger disasters.
In general, countries that already have effective
policy and regulatory frameworks as well as strategies and financial mechanisms in place to prevent new disaster risks can take full advantage of
the gap to transform development, whereas the
window of opportunity opens and closes rapidly
for those which have made little progress in putting disaster risk management measures in place
before disaster happens.

For example, in 2007 the principle of ensuring that
risk-reducing measures are included in the recovery and reconstruction of essential public assets
was introduced into Australia’s Natural Disaster
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Relief and Recovery Arrangements (NDRRA) with
the goal of reducing future disaster losses and
reconstruction costs (Government of Australia, no date). Following Cyclone Oswald in 2013,
the Queensland and Australian Governments
launched the Queensland Betterment Fund, a
joint, targeted fund of AU$80 million to finance
upgraded standards in the reconstruction of
assets (Box 8.10).
Data for assessment and recovery planning
It is clear that post-disaster needs assessments
and recovery frameworks are key instruments
to reach consensus on how to kick-start recovery in the shortest possible time frame as well
as how to incorporate risk-reducing measures.
While good assessments do not guarantee successful recovery, weak or wrong assessments will
almost surely result in badly conceived response
and recovery (GFDRR, 2014a).
Understandably, the reliability, relevance and
timeliness of data is crucial, as is effective

Box 8.10 Examples of building back better in Queensland, Australia

The Queensland Betterment Fund aims to cover the difference in cost between restoring or
replacing an essential public asset to its pre-disaster standard and restoring or replacing the
asset to a more disaster-resistant standard. Key projects financed by the AU$80 million fund
include design enhancements to a variety of projects involving water supply (The Gayndah
Water Supply Intake), bridges (George Bell Crossing) and roads (Gayndah-Mundubbera Road,
Round Hill Road, Upper Mount Bentley Road). These projects reduce risk by securing roads to communities
that have been isolated in past disasters and by protecting vital telecommunications infrastructure, to name
but two examples.

(Source: GFDRR et al., 2014.)

coordination between the national and local
governments, international organizations and
non-governmental actors, and in particular with
affected households, businesses and communities (IRP, 2014). As in the case of early warning,
there has been a major technological transformation in how data is collected since the adoption of
the HFA. Social media now allows vast amounts
of data to be sourced and broadcast and information to be collected by and shared across global
communities (Gundecha and Liu, 2012). Surveys
conducted in Japan in 2011 showed that large
parts of the population relied on social media for
disaster-related information (Peary et al., 2012).
Earthquake intensity information in Japan is created in near real time by crowdsourcing information online (IRP, 2014).
A number of countries have recognized the potential of such accelerated information-sharing
mechanisms and have developed relevant legal
and regulatory frameworks and policies (IRP,
2014). For example, following the Christchurch
earthquake in 2011, the Government of New Zealand developed the Open Access and Licensing
Framework to address the barriers experienced
by utilities providers due to issues of confidentiality in relation to property information (Ferreira
et al., 2013). In Brazil, efforts to enable information sharing between civil defence authorities, municipal governments and local actors
have been reflected in the new National Civil

Protection and Defense Policy and by a dedicated complementary state law passed in 2013 (Otoni de Araujo et al., 2013).
Building back better or business as usual?
Real progress has been made in ensuring that
disaster risk reduction is factored into needs
assessments and recovery frameworks. An
assessment of twenty needs assessments conducted in sixteen countries between 2004 and
2011 found that roughly half recommended and
promoted the integration of risk reduction into
recovery. These principles included addressing
both structural and non-structural measures,
enhancing preparedness and integrating risk
management into all sectors and levels of governance. Almost all recent needs assessments
provide recommendations for the integration of
disaster risk reduction into sector-specific recovery strategies (Box 8.11), in particular ensuring
that damaged social and physical infrastructure
such as schools, health facilities, houses and
transportation networks are rebuilt to improved
and reinforced standards (GFDRR, 2014c).
However, the incorporation of slogans such as
build back better into needs assessments and
recovery is rarely actionable unless fully factored into operational recovery plans and budgets and ultimately into a more comprehensive
approach to disaster risk management. One common approach following major disasters is to
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Box 8.11 Recovery-led disaster risk reduction and institutionalization in Mozambique

Following the impetus and momentum provided by the recovery after the massive floods of
2007 in Mozambique, the Government incorporated community resilience and vulnerability
reduction as key components in its Master Plan for Disaster Prevention and Mitigation.
Recovery, resilience and development also came together in introducing farmers to droughtresistant crops, the construction of small-scale rainwater catchment systems using local
materials, and reforestation along riverbanks. Despite heavy rains, the number of people who were negatively affected diminished considerably until the major floods of 2012/13 showed that still more effort was
needed to reduce vulnerabilities.
Subsequently, the National Institute for Disaster Management (INGC) was assigned to coordinate the resettlement of displaced people from the banks of the Zambezi River in the absence of a housing ministry. An
estimated 8,000 families benefited from government and international support in the construction of houses, schools and clinics on higher ground using more resilient materials, although the government had to recognize the continued importance of structures closer to the river for the continuation of existing livelihoods.
Furthermore, 776 community-level committees have since been trained and equipped to use the flood alert
system for evacuating vulnerable populations.
Institutionally, disaster risk management practices have become well established under the leadership of
INGC, and responsibility for disaster recovery increasingly blends into development plans under other government institutions (GFDRR, 2014c).

centralize responsibility for recovery and reconstruction in an ad-hoc agency. While this may
speed up recovery and ensure that improved
standards are observed, it may actually weaken
the role of the administrative structures responsible for ongoing efforts in development and
disaster risk reduction. Often, once recovery is
judged complete and the ad-hoc agency is dismantled, the country does not necessarily continue to build back better, but rather reverts to
business as usual.

In contrast, the recovery in Indonesia following
the 2004 tsunamis did lead to a broader inclusion of disaster risk reduction in recovery, and
this approach was subsequently applied following the 2006 Yogyakarta and Central Java earthquake, the 2009 West Sumatra earthquake, and
the 2010 Merapi volcanic eruption. Similarly,
Mozambique’s efforts to institutionalize disaster risk reduction and to ensure that it is factored
into recovery have been mutually supportive
(GFDRR, 2014c).

For example, the Earthquake Reconstruction
and Rehabilitation Authority (ERRA) in Pakistan was able to substantially incorporate disaster risk reduction into recovery after the 2005
earthquake: over 85 per cent of the reconstructed houses were compliant with new seismic
standards. However, this approach was not carried over into the National Disaster Management
Agency (NDMA) created in 2007, which made it difficult to address disaster risk reduction in recovery following the 2010 floods (GFDRR, 2014c).

Even when implemented, the build back better
concept may be limited to structural improvements in buildings or to specific elements of
infrastructure, while no real attention is given to
addressing the underlying drivers that constructed the risk in the first place. In the aftermath of
the Kashmir earthquake in 2005, hopes that the
commonly felt impact would bridge the political divide between Pakistan and India remained
unfulfilled (ODI, 2013). In contrast, the Aceh
region managed to capitalize on the opportunity
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to reconstruct not only its infrastructure but also
the foundations of Acehnese society after the
Indian Ocean tsunami in 2004 (ibid.).
Ultimately, the integration of disaster risk reduction into post-disaster recovery and reconstruction has been hampered by the same conception
of disaster through which the HFA has been interpreted and which explains why so little progress
has been made in prospective disaster risk management. If disasters are viewed as exogenous
shocks, recovery and reconstruction are seen
first and foremost as a process of returning to
normality rather than a process of transforming
development and the underlying drivers of risk.
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1 http://www.gpo.gov/fdsys/pkg/PLAW-109publ430/pdf/PLAW109publ430.pdf.
2 http://www.preventionweb.net/applications/hfa/qbnhfa/
home.
3 For additional information, see http://www.cires.org.mx/
sasmex_es.php (accessed 11 December 2014).
4 http://www.howwemadeitinafrica.com/how-mobile-phonesare-transforming-african-agriculture/8704 (accessed 11 January
2015).
5 This challenge was discussed at the Third International Conference on Early Warning (EWC III) held in Bonn, Germany, 27-29
March 2006.
6 www.opidin.org.
7 http://www.fews.net/.
8 The UNDMTP was launched in the 1990s as a joint initiative by
UNDHA and UNDP on behalf of the Inter-Agency Task Force. Following the launch of the HFA in 2005, the UNDMTP was relaunched
as the Capacity for Disaster Reduction Initiative (CADRI).
9 http://www.unicef.org/education/bege_61691.html.
10 http://www.metoffice.gov.uk/weather/tropicalcyclone/2013/
haiyan (accessed 10 October 2014).
11 www.em-dat.be.
12 http://www.recoveryplatform.org/about_irp.
13 Chile became a high-income country in 2013 (http://data.
worldbank.org/news/new-country-classifications).
14 http://www.unodc.org/lpo-brazil/es/frontpage/2010/03/18cepal-sismo-en-haiti-retrocedio-lucha-contra-la-pobreza-enuna-decada.html (accessed 11 January 2015).
15 h t t p : // i n f o . w o r l d b a n k . o r g /g o v e r n a n c e / w g i / i n d e x .
aspx#home.
16 Recovery following the Christchurch earthquakes was partly
paralysed due to difficulties in settling insurance claims.
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Enter the void
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On 26 July 2005, Mumbai was brought to a halt
by severe flooding. Water supply, drainage and
sewerage, all forms of public transport, power
and telecommunications collapsed across wide
areas (Revi, 2005). Some 1,150 people died (Carpenter, 2006), trains were derailed and parts
of the city were submerged under the heaviest rainfall recorded in Mumbai’s history (Hallegatte et al., 2010; Ranger et al., 2011; Dossal,
2005).

class. By 2020, the city is projected to have the
highest population density in the world (ibid.).

Mumbai’s 150-year-old municipal government
was unprepared and unable to organize an effective response. Many administrative and political
institutions were paralysed, seemingly in a state
of shock (ibid.). And yet city life continued, no
riots broke out, and Mumbaikars soon organized
themselves for a speedy response and recovery.1
The event and its immediate aftermath highlighted not only limitations but also the existence of a
civic culture.

In 1908, Arthur Crawford, Municipal Commissioner from 1865 to 1871, published plans for urban
renewal that provided for adequate housing,
water supply, drainage and waste management
systems (Crawford, 1908). He had already suggested similar plans during his time in office, but
they had been opposed by wealthy landowners
and officials with vested interests. As a result, the
bubonic plague that raged in the city for almost
a decade until 1906 led to a heavy death toll and
severely impacted the city’s economy, social
cohesion and self-image (Dossal, 2005).

The 2005 floods affected a city of around 13 million people. 2 Mumbai has now grown to more
than 20 million (UNDESA, 2014b), and this rapid
growth continues to be characterized by high levels of inequality. Informal settlements and markets with weak public infrastructure exist side by
side with a dynamic economy and a strong middle

Figure III.1 Mumbai in the early twentieth century

(Source: Bartholomew, 1908.)
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Mumbai is no stranger to risk management challenges. At the end of the nineteenth century, failures in urban planning, regulation and public
investment resulted in a devastating outbreak of
the bubonic plague (Gandy, 2008; Christakos et
al., 2007). The risks exposed by the 2005 floods
were constructed in a very similar manner.

Mumbai continued to grow rapidly in the twentieth century at the same time as being exposed
to a multitude of physical and technological hazards, including earthquake, cyclone, storm surge,
landslide, rainstorm and local flooding, sea level rise, drought, and nuclear and industrial accidents. With the 2005 floods, the strategic and
competitive advantages provided by location,
history, and the resulting concentration of capital, human resources and technology seemed to
have been overtaken by a dramatic accumulation
of both systemic and idiosyncratic risks (Revi,
2005).
Today, more than half of the population lives
in informal settlements (Bertaud, 2011). Public investments in infrastructure have been playing catch-up. Basic services and utilities such as
uninterrupted energy and water supply, wastewater management and garbage collection are
non-existent or sub-standard in many parts of the

city, particularly in informal settlements (Agarwal, 2011; Subbaraman et al., 2012). The municipal
government is regulating and investing in a landscape of fluid and erratic changes in demographics, exigencies and prospects (Bertaud, 2011). In
addition, it is forced to grapple with corruption
in a society (Gandy, 2012). The next disaster is
already in the making.
The case of Mumbai provides just a small glimpse
of the limitations of the current approach to
disaster risk reduction as well as what the “new
normal” of accelerating disaster risk is starting
to look like.
Part II of this report highlights the success of the
HFA in catalysing major investments by countries as well as regional and international organizations in disaster management. The different
priorities for action identified in the HFA have different degrees of complexity and therefore manageability. And the disaster risk management
sector has made significant progress in those
areas where its governance arrangements are
appropriate (UNDP, 2014a).
As suggested in Chapters 1 and 6, while the
HFA created space for addressing underlying
risk, particularly in Strategic Goal 1 and Priority for Action 4, this space has been only partially
explored by governments, regional and international organizations. HFA progress reports have
consistently highlighted a low level of achievement of Priority for Action 4. The syncretic evolution, consolidation and expansion of a disaster
risk management sector from its origins in emergency management has led to its understanding
and practice as disaster management (Enia, 2013;
Hewitt, 2013; UNISDR, 2013a; 2011a). If disasters
are understood as exogenous threats, then priority is given to policies, plans, strategies and other
instruments designed to protect people and their
assets from such threats rather than addressing
the generation and accumulation of risk inside
development.

As a result, it would appear that HFA Strategic
Goal 1, the integration of disaster reduction into
sustainable development policies and planning,
has not been realized sufficiently. The generation and accumulation of new disaster risks, particularly extensive ones, seem to be outstripping
the increasing efforts to protect development
against those risks. As underlined in Part I of this
report, as the HFA draws to a close, disaster risk
remains a growing challenge, particularly in low
and middle-income countries. And the extensive
risks of today can become the intensive risks of
tomorrow.
However, this apparent shortfall masks a more
complex reality. Innovation and progress in other agendas, including those related to climate
change, environment, water, urban design and
management and sustainability, are leading to
the adoption of policies and practices that have
direct or indirect co-benefits for disaster risk
reduction, even if they are not labelled as such.
Given the focus of the disaster risk management
sector on preparing for emergencies and managing disasters, these practices are all too rarely
documented through the HFA Monitor. Although
the tide of risk generation and accumulation
would still seem to be flowing in, there is now
growing momentum in some sectors to transform development in a way that addresses some
of the underlying risk drivers.
Unease and uncertainty
Unfortunately, there is mounting evidence that
notwithstanding this momentum, the world is
going to see rapidly accelerating disaster risk
over the coming decades.
Despite the introduction of alternative metrics
to measure progress in development, such as the
Human Development Index (UNDP, 2014b), the
Genuine Progress Indicator (Talberth et al., 2007),
the World Happiness Report (Helliwell et al., 2013)
or the Social Progress Index (Porter et al., 2014),
the decisions of governments and investors alike
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are still largely determined by GDP per capita,
the rate of GDP growth, credit ratings and shortterm return on capital rather than measures of
sustainability and equity. The development paradigm continues to be based fundamentally on
economic growth and is characterized by contradictions and unsustainable qualities, including
the overconsumption of natural capital and the
production of inequality.
Over the last quarter of a century, the global economy has doubled in size, an estimated 60 per cent
of the world’s ecosystems have been degraded
and the benefits of growth have been distributed unevenly: the bottom half of the world’s
population now shares just 1 per cent of global wealth. Even in high-income countries, huge
gaps in wealth and well-being persist between
rich and poor. As these trends evolve, the political and social consensus on the benefits of development is being replaced by growing uncertainty
and unease, including concerns about increasing
disaster risk.
Increasing exposure of economic assets
Global GDP per capita increased by 122 per
cent between 1990 and 2010. 3 As the economy
becomes more global, investment tends to flow
to locations offering comparative advantages
for capital accumulation, including low labour
costs, access to export markets, infrastructure, stability and other factors. As highlighted
in GAR13 (UNISDR, 2013a), investment decisions rarely take into account the level of hazard in these locations or else discount the risk
excessively due to the short-term profits that
can be made. This has led to large flows of capital into hazard-prone areas and a vast increase
in the exposure of economic assets to earthquakes, tsunamis, storm surges, floods and
other hazards. At the same time, the resulting
risk becomes globalized as both the causes and
impacts of disaster ripple through global supply chains and impacts in increasingly integrated sectors spill over into others.
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Growing risk inequality
The concentration of capital generates social and
territorial inequalities. The richest 2 per cent of
the world’s adult population now own over 50 per
cent of global wealth (Davies et al., 2012), whereas the bottom 50 per cent own less than 1 per cent
of global wealth (Credit Suisse, 2013). This ratio
translates into a Gini coefficient of 0.893, where
0 is perfect equality and 1 is perfect inequality.
In other words, the world is nearing what can be
considered absolute levels of inequality (Davies
et al., 2012). Sectors and territories without comparative advantages for capital accumulation are
left behind. In those areas, disaster risk is associated with an absence of development characterized by low levels of investment in risk-reducing
infrastructure, an absence of social and environmental protection, and rural and urban poverty. The geography of risk inequality occurs at all
scales, between geographical regions and countries, within countries and even within cities and
localities.
Segregated urban development
Urbanization mirrors economic growth. Urban
growth per se can concentrate risk when it occurs
in hazard-exposed locations. However, in most
low and middle-income countries it is also usually
characterized by unequal access to urban space,
infrastructure, services and security, as speculative urban capital is invested in modern enclaves
while the low-income majority has access only to
informal or sub-standard urbanization. Globally,
about one in seven people live in overcrowded,
low-quality housing conditions with inadequate
access to services (Mitlin and Satterthwaite,
2013). This generates new patterns of both extensive and intensive disaster risk, as low-income
households are forced to occupy hazard-exposed
areas with low land values, deficient or non-existent infrastructure and social protection, and high
levels of environmental degradation.
Climate change
Economic growth requires increasing energy

consumption, which is still largely dependent
on fossil fuels and manifests as increased greenhouse gas emissions. While greenhouse gas emissions by Annex I4 countries to the Kyoto Protocol
decreased by 9.3 per cent between 1990 and 2011,5
global emission levels rose over the same time
period and well into 2013 (WMO, 2014b), resulting in atmospheric concentrations of greenhouse
gases exceeding pre-industrial levels by around
40 per cent (IPCC, 2013). The emissions of almost
50 per cent of all countries exceed the currently
established global thresholds (UNDP, 2014b). As
a result, through changing temperatures, precipitation and sea levels, among other factors, global climate change feeds back into modifications
in hazards and magnifies disaster risks. Climate
change transfers risk as many of the territories
most affected are those which have contributed least to greenhouse gas emissions. But at the
same time, climate change is a meta-risk driver,
as both its causes and consequences are global.
Overconsumption
Economic growth also relies on the increasing consumption of environmental resources,
including freshwater, forest and marine resources. Of the 140 countries for which data is available, 59 per cent show an ecological footprint
that is above global biocapacity, and 49 out of 172
countries withdraw more fresh water than the
global threshold allows (UNDP, 2014b). Many ecosystems that play vital protective and provisioning roles are being degraded beyond the point
of recovery, which can magnify hazard levels,
increase vulnerability and challenge resilience.
Like climate change, the consumption of environmental resources is a reflection of inequality.
Many sectors and territories with high levels of
income live beyond their means and rely on the
consumption of environmental resources from
other areas.
Changing demographies
Demographic change, including shifts due to
migration and displacement, also influences

disaster risk patterns and trends. By 2050, the
world’s population will have increased to 9.2 billion (Lutz et al., 2014) and the percentage of the
ageing population (over 60) in high-income countries is expected to reach 32 per cent (UNDESA,
2013). While the global population is expected to
peak at 9.4 billion around 2070 and start to decline
slowly by the end of the century (Lutz et al., 2014),
countries and regions with rapidly growing, young
populations are likely to see increasing hazard exposure, particularly in urban areas. Given
the specific disaster risks posed by demographic change, countries and regions with ageing and
declining populations are likely to see increases in
vulnerability and reductions in resilience.
The drive for competitiveness
Within the current development paradigm, both
businesses and countries continuously strive to
remain competitive. By reducing labour costs
in the case of businesses or spending on social
welfare and protection in the case of governments, the drive to remain competitive and to
attract investment may increase the vulnerability and reduce the resilience of large sectors of the
labour force. Conversely, however, the drive to
increase energy and resource efficiency in order
to reduce costs spurs investment in technologies
that can reduce greenhouse gas emissions and
relieve ecosystems.
Non-linearity and uncertainty
These global drivers of risk are closely interrelated and concatenated, and they are increasingly shaping local realities like the situation in
Mumbai. The perception of increasing complexity, interconnectivity and dependency of local
realities on global processes erodes the capacity of local stakeholders to manage their risks
and increases uncertainty and unease. Given the
multiple feedback loops between these different
drivers and their non-linearity, even slight changes in the evolution of any one driver can generate unexpected and radical changes in another.
As uncertainty and unease replace certainty and
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security in the future, disaster risk reduction may
be entering the void.
Predicting what the impact of global climate
change, energy consumption or population
growth may look like in 20, 50 or 100 years has
become something of a social obsession and can
be disempowering. Ultimately, if the planetary
system is going to collapse, why invest in managing today’s risks? At the same time, however,
economic stakeholders do not just react passively to change, but actually shape it. Understanding the economic, political and social forces that
are currently driving risk can also help to identify gaps and points of inflection where change is
possible.
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Notes
1 http://lsecities.net/media/objects/articles/maximum-city/
en-gb (accessed 11 January 2015).
2 Municipal Corporation of Greater Mumbai, Population Census:
http://www.mcgm.gov.in/irj/portal/anonymous/qlvitalstatsreport.
3 Data from the World Bank Development Indicators: http://
data.worldbank.org.
4 Annex I countries include the industrialized countries that
were members of the OECD in 1992, plus countries with economies in transition, including the Russian Federation, the Baltic
States, and several Central and Eastern European States. For the
full list of Annex I countries, see http://unfccc.int/parties_and_
observers/parties/annex_i/items/2774.php.
5 http://unfccc.int/ghg _data/ghg _data_unfccc/items/4146.
php.
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Risk inequality
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�he concentration of capital generates social and territorial ine�ualities. �he �orld is nearing �hat
can be considered absolute levels of ine�uality, and sectors and territories �ithout comparative
advantages for capital accumulation are being left behind. In those areas, disaster risk is associated �ith an absence of development characteri�ed by lo� levels of investment in risk-reducing
infrastructure, an absence of social and environmental protection, and rural and urban poverty.

9.1

Multi-dimensional poverty,
everyday risks and disasters

Multi-dimensional poverty experienced in hazard-exposed areas means that conditions of everyday risk become configured as patterns of
extensive disaster risk.
In the wealthy town of Lenzie, East Dunbartonshire, Scotland, men live to an average age of
82. Just 12 kilometres down the road, in Calton,
Glasgow, they die at 54 on average (Government
of Scotland, 2009). Male life expectancy in Calton is lower than in the Gaza Strip, where men

can expect to live until the age of 71,1 or in Iraq,
where after 20 years of sanctions and war, male
life expectancy is 66 years.2 Only 12 countries in
sub-Saharan Africa, including Sierra Leone, Chad
and the Democratic Republic of Congo have a
lower male life expectancy than Calton. 3 Given
the link between poverty and disaster risk, it may
come as no surprise that Calton also sees regular
flooding (Box 9.1).
The case of Calton epitomizes how economic poverty, together with other poverty factors
such as powerlessness, exclusion, low literacy
and discrimination, translates into conditions

Box 9.1 Everyday and extensive risk in Calton

Calton is an underprivileged district in Glasgow, Scotland. Poverty, drugs and alcohol, crime
and poor health are rampant. A full 44 per cent of its inhabitants are on incapacity benefits
and 37 per cent live in workless households (Government of Scotland, 2009). This level of
deprivation exists within walking distance of Glasgow’s most upmarket shopping district, a
clear reflection of high levels of inequality in close vicinity.
In Scotland, mortality due to causes such as respiratory and liver diseases, accidents, drug and alcohol-related disorders, self-harm and assault in the most deprived areas like Calton are higher than in the least
deprived areas by an order of magnitude on the Scottish Index of Multiple Deprivation (SIMD; Table 9.1).
Table 9.1 Male mortality (age 0-64, per 100,000) from selected causes within each SIMD deprivation quintile, 2000-2002.

(Source: UNISDR with data from the SIMD.4)
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The high levels of deprivation in Calton also coincide with extensive disaster risk (Lindley et al., 2011). In addition to inequality and poverty, the inadequate design of the city’s sewage systems and small urban watercourses mean that local flooding occurs on a regular basis (Cashman, 2007). Diminishing floodplains along
the Clyde River have further exacerbated flood hazard in the area (Figure 9.1).

Figure 9.1 Glasgow city centre at the end of the 18th century and the beginning of the 21st century

(Source: National Library of Scotland; Ordnance Survey.5)

In 2002, Calton and Shettleston—another district in Glasgow where an estimated 80 per cent of the population live on welfare benefits and most do not have insurance (Tufail et al., 2004)—were among the areas
worst affected by flooding (Cashman, 2007). Shettleston also experienced repeated extensive flooding
between 1993 and 2005 (Werritty et al., 2007). A survey on flood impacts in 2006 showed very low response
rates from the emergency services in Shettleston compared to other affected locations (ibid.), possibly
reflecting the disenfranchisement of its population.
After the 2002 floods, the Metropolitan Glasgow Strategic Drainage Partnership (MGSDP, 2012a) implemented risk reduction measures against a 1-in-200-year flood, including the construction of 4.5 km of flood
defence walls, six underground pumping stations, the creation of flood storage areas in three river basins
and the planting of thousands of trees and bushes (MGSDP, 2012b). However, in areas such as Calton and
Shettleston, flood risk is as much about social vulnerability as it is about hazard.

of everyday risk; these are associated with poor
health, crime, drug addiction, domestic violence
and homelessness (Wilkinson and Marmot, 2003),
which in turn reinforce poverty.
The correlation between poverty and life expectancy is particularly pronounced in low-income
countries. For example, Lilongwe, Conakry,
N’Djamena, Banjul and Kigali all have life expectancies at birth of less than 50 years (Mitlin and
Satterthwaite, 2013). In Chad, Sierra Leone,
Burundi and Mali, under-five mortality rates
among urban populations are staggeringly high
at more than 150 per 1,000 live births, compared

to below 10 per 1,000 live births in middle and
high-income nations (ibid.). But as the case of
Calton shows, low life expectancy arises from
these conditions of high everyday risk, even in
the world’s richest countries.
There is now a common understanding that lowincome households and communities suffer a
disproportionate share of disaster losses and
impacts (UNISDR, 2009a; Rentschler, 2013; Lewis,
2011; Donner and Rodriguez, 2011; 6 Benson and
Clay, 2004; DFID, 2004; UNDP, 2004; Wisner et al.,
2003; Baker, 2012; UNDP, 2014a).

185

However, as in Calton, disaster risk is shaped not
only by income poverty but by a range of social
and economic factors that determine entitlements and capabilities (Shepherd et al., 2013).
Access to services, political voice, and social and
economic status directly affect disaster risk and
resilience (Satterthwaite and Mitlin, 2014). Key
factors in underprivileged areas include lowquality and insecure housing; limited access to
basic services such as health care, public transport and communications, and to infrastructure
such as water, sanitation, drainage and roads; a
low asset base; and the absence of a safety net
(ibid.). Higher mortality and morbidity rates
among children, the elderly and women are
directly linked to these different poverty factors
(Anderson, 1994; IASC, 2006; Benson and Bugge, 2007; Aldrich and Benson, 2008; Walden et al.,
2009; UNISDR, 2009a; World Bank, 2010; Nilufar,
2012; Shepherd et al., 2013).
People who are subject to multi-dimensional
poverty are more likely to live in hazard-exposed
areas and are less able to invest in risk-reducing measures. As such, conditions of everyday

Figure 9.2 The disaster risk–poverty nexus

(Source: UNISDR.)
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risk become configured as patterns of extensive disaster risk (Figure 9.2), which in turn lead
to accumulations of intensive risk in regions
exposed to earthquakes, tropical cyclones and
other major hazards.
The lack of access to insurance and social protection mechanisms and the general difficulty
of mobilizing assets to buffer losses then means
that damage to housing, local infrastructure,
livestock and crops feeds back into a range of
disaster impacts and poverty outcomes (UNISDR, 2009a; Baez et al., 2009). Recurrent extensive
disasters erode the asset base of households,
leading to greater risk and lower resilience. In the
case of people living at or below the poverty line,
with a severely constrained ability to accumulate or mobilize assets, disaster risk will continue to be a factor that not only reflects but also
drives poverty. For example, floods and droughts
in Mexico make a significant contribution to lower human development and increased poverty.
Between 2000 and 2005, the impact of disasters
on human development was equal to a two-year
loss of progress on average, and the effect on

&$2/"ъѷф Annual local government expenditure per person

(Source: United Cities and Local Government, 2010.)

poverty was equivalent to an increase of 1.5 to
3.7 per cent (Rodriguez-Oreggia et al., 2012).
Evidence from microeconomic studies also shows
that intensive disasters have a disproportional
impact on the poorest households, which tend
to lose a higher proportion of their productive
assets. Similarly, these same households often
have less capacity to mobilize assets to buffer
losses and recover. As such, intensive disasters
can lead to a broadening and deepening of poverty and inequality as well as longer-run impacts
on health, education, nutrition and productivity.
Evidence from the 2007 earthquake in Peru
shows that both measurable poverty as well
as subjective poverty (poverty as perceived by
those affected) increased considerably in the Ica
Region, the most severely affected area in the
country (Lucchetti, 2011). In the Philippines, analyses of rainfall data and household consumption patterns show that even smaller but more

frequent deviations from normal rainfall patterns
directly impact the welfare of poor households,
particularly those in rural areas with limited
access to markets (Safir et al., 2013).
Health effects have also been shown to be significant, particularly for young children and the
elderly: in the aftermath of Hurricane Mitch, the
probability of undernourishment in children
almost quadrupled in the regions hit by the hurricane, and children were 30 per cent less likely to
be taken to a doctor when they were sick (Baez,
2007).
In many cities in low and middle-income countries, weak and under-resourced local governments do not have the capacity to manage the
processes that are generating and accumulating disaster risk, nor to provide social protection
(UNISDR, 2009a, 2011a, 2013a; Mitlin and Satterthwaite, 2013). While annual local government
spending (Figure 9.3) in a high-income country
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like Denmark can exceed US$12,000 per inhabitant, in many low-income countries it is less than
US$5 per inhabitant (Satterthwaite and Dodman,
2013). This implies that weak local governance is
both a poverty factor and a driver of risk.
While the impact of disaster on poverty has been
documented repeatedly, what is missing is the
recognition that disaster risk, and particularly
extensive risk, is part of the DNA of poverty and
inequality. In other words, it is rooted within poverty and not an externality.
Studies on the geography of risk often still present disasters and climate change impacts as a
simple function of the hazard exposure of lowincome populations. For example, a recent projection states that 325 million extremely poor
people will be living in the 49 countries most prone
to hazards in 2030, and therefore eliminating poverty cannot be achieved without addressing disasters (Shepherd et al., 2013). However, this logic
can be explored from a different angle. If poverty could be reduced, so would disaster losses and
impacts. Disaster risk, and extensive risk in particular, is intrinsic to poverty.

9.2

living below the poverty line has decreased dramatically over the last 10 years, the poverty threshold for Turkey has continuously risen.
In 2013, it was calculated at US$509 per month,
which is significantly higher than the official poverty line.8
Inequality and poverty are highest in the southern and eastern regions of the country, which
are less populated than the urbanized north and
western coast. With the exception of losses associated with the large earthquake in Izmit in 1999,
disaster losses in general reflect the distribution
of inequality (Figure 9.4).
The social processes and power dynamics that
drive the disaster risk–poverty nexus are permeated with inequality. Inequality (Box 9.2) drives

&$2/"ǞǽǙ Inequality and disaster losses in Turkey
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The social processes that drive the disaster risk–
poverty nexus are permeated with inequality.
Inequality increases income poverty and creates
processes of social and political exclusion. The
result is a lack of social cohesion that contributes to disaster risk by eroding accountability
and enabling corruption.
In Turkey, an upper middle-income country,
income inequality has been decreasing over the
last 30 years. However, this decrease began from
a high starting point, and today the country still
ranks second among OECD countries in terms of
income inequality.7 While the number of people
(Source: UNISDR with data from the Turkish Disaster
Data Bank (TABB) and OECD.)
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Box 9.2 Dimensions of inequality

Inequality has a number of dimensions that go beyond the mere unequal distribution of income. Many of
these dimensions may have a more significant impact on disaster risk levels than income inequality alone.
Asset inequality usually relates in particular to housing and security of tenure, but it can also refer to productive assets in farming communities or goods and savings in trading communities. Inequality of entitlements
refers to unequal access to public services and welfare systems as well as inequalities in the application of
the rule of law. Political inequality exists worldwide in the unequal capacities for political agency possessed
by different groups and individuals in any society. Finally, the inequality of social status is often directly
linked to space (e.g. informal settlements in urban settings) and has a bearing on other dimensions of
inequality, including the ability of individuals and groups to secure regular income, to access services and to
claim political space.
The direct impact that social status often has on the capacity of individuals or groups to manage risks and
build resilience is regularly underestimated in research and particularly in quantitative assessments of vulnerability to disasters. The different dimensions of inequality that drive disaster risk at all levels need to be
brought to the forefront of how disaster risk generation and accumulation are understood.

(Source: Satterthwaite and Mitlin, 2014.)

disaster risk levels not just because it increases
income poverty (UNDP, 2013b) but also through
other processes of social and political exclusion,
which also affect lower middle-class families in
societies with high levels of inequality. Such levels of inequality and a lack of social cohesion can
contribute to disaster risk by eroding accountability, enabling corruption and dismantling a
social contract that could provide incentives
for risk-reducing behaviour. As explored in other chapters of this part of the report, inequality
also redistributes disaster risk through processes such as uneven economic development, urban
segregation and the overconsumption of resources. Disaster risk inequality is therefore an inherent characteristic of broader social, economic
and political inequalities.
Inequality of access to infrastructure, services
and safety nets has an influence on the resilience
of different groups and individuals in society
when affected by disaster losses. Inequality of
access to land, income and asset bases affects
how households and communities can manage
their disaster risks. Finally, inequality of protection through established rights, laws and regulations, and inequality in voice and accountability

impact the capacity of countries to address the
underlying drivers of disaster risk (UNISDR,
2009a, 2011a).
Globally, social and income inequality are recognized as having a direct relationship with the
macroeconomic risks of fiscal crises and unemployment (WEF, 2014). At all scales, inequality also facilitates the transfer of disaster risks,
through ineffective accountability and increased
corruption, from those who benefit from taking
the risks to other sectors and population groups
who bear the costs (Birdsall and Londoño, 1997;
Kawachi et al., 1997; World Bank, 2004; Hulme
and Green, 2005; UNISDR, 2013a).
High levels of inequality thus limit both economic
growth and social cohesion (Persson and Tabellini 1991; Birdsall and Londoño, 1997; Deninger
and Squire 1998; Easterley 2002; Piketty, 2014).
And extreme levels of inequality can turn into a
serious global governance issue per se, as they
can corrode social cohesion to the point where
issues such as disaster risk are no longer viewed
in terms of common values and priorities (Wilkinson, 2005; Fajnzylber et al., 2002).
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9.3

Addressing poverty and
ine��a�ity in t�e ��A�

�ig�re ��� Progress reported in integrating disaster
risk reduction into social development

There is evidence of success in reducing poverty
and inequality. However, much of this progress
has not originated in the disaster risk management sector per se, but instead has been driven
by other sectors, notably agriculture, food and
social welfare.
The HFA does not mention inequality as a driver of disaster risk. However, under Priority for
Action 4, the HFA includes a number of activities
aimed directly at reducing the vulnerability and
strengthening the social resilience of households
and communities (Box 9.3).
Although government self-assessment reports
show an improvement in these areas between
the 2011 and 2013 reporting cycles, they point
to a very low overall level of achievement (Figure
9.5) which is well below the average score across
the different priorities for action.
As in other HFA key activities, the absence of
consistent output indicators makes it difficult
to assess progress. However, there is evidence
of improving food security in many regions and

HFA Core Indicator 4.2: Social development policies and plans
implemented to reduce vulnerability of populations most at risk.
(Source: UNISDR with data from the HFA Monitor.)

increasing coverage of social protection. Much of
this progress has not originated in the disaster
risk management sector per se, but instead has
been driven by other sectors, notably agriculture,
food and social welfare.

�o� ��� Key activities related to social vulnerability and resilience in the HFA

(d) Promote food security as an important factor in ensuring the resilience of communities to hazards, particularly in areas prone to drought, flood, cyclones and other hazards that can weaken agriculture-based
livelihoods.
(g) Strengthen the implementation of social safety-net mechanisms to assist the poor, the elderly and the disabled, and other populations affected by disasters. Enhance recovery schemes including psycho-social training
programmes in order to mitigate the psychological damage of vulnerable populations, particularly children, in
the aftermath of disasters.
(i) Endeavor to ensure, as appropriate, that programmes for displaced persons do not increase risk and vulnerability to hazards.
(j) Promote diversified income options for populations in high-risk areas to reduce their vulnerability to hazards,
and ensure that their income and assets are not undermined by development policy and processes that increase
their vulnerability to disasters.
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Food security
Food security has improved in recent decades.
Since 1990, the global rate of undernourishment
has fallen from 18.7 to 11.3 per cent (FAO et al.,
2014) and 52 countries have managed to reach
the hunger target of the Millennium Development
Goals. However, current estimates indicate that
more than 800 million people around the world
are still chronically undernourished (ibid.), and
there are marked differences in progress across
regions. Sub-Saharan Africa still has higher rates
of undernourishment than other regions, while
the situation in West Asia has actually deteriorated (Figure 9.6).
This mixture of progress on the one hand and
persistent challenges on the other shows that
sustained political commitment, together with
major investments in risk-sensitive food production and consumption, will be required if global
and sustainable food security is to be achieved
(UNISDR, 2013a; FAO et al., 2014). In light of processes such as ongoing land degradation, dwindling fresh water supplies, loss of biodiversity

and climate change, the challenges are likely to
increase in the future.
Social protection
Social protection has received significant support from international aid budgets. For example, the World Bank alone allocated an average
annual budget of US$1.72 billion for social protection between 2007 and 2013 and approved
273 projects in 93 countries with a total value of
US$12 billion over the same period.
There are examples of successful initiatives in
prospective disaster risk management that have
effectively reduced vulnerability by combining
disaster risk management with poverty reduction (UNISDR, 2011a; Arnold et al., 2014; GFDRR,
2014d). One such example is the Bangladesh
Chars Livelihood Programme (CLP)9, in which
public works for flood risk reduction are combined with asset transfers (both cash and in kind),
market development, livelihoods diversification and a range of social development projects
to build the long-term resilience and prosperity of the communities living in the hazard-prone

&$2/"ǞǽǛ Trends in undernourishment: regional differences

(Source: FAO et al., 2014.)
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chars in northwest Bangladesh (GFDRR, 2013c;
Conroy et al., 2010). The combination of intensive and targeted welfare support and economic development at the individual, household and
community level has produced real reductions in
vulnerability (GFDRR, 2014d; Conroy et al., 2010).

However, social protection has generally been
used more as a buffer for disaster losses than as
a tool for prospective disaster risk management
(Newsham et al., 2011). For example, a number
of community-driven development initiatives
aimed at reducing poverty and vulnerability have
successfully reduced disaster risks without originally intending to do so (World Bank, 2006); this
was mostly achieved by strengthening resilience
using the network and infrastructure available
during emergencies (GFDRR, 2014d).
One area of social protection in which adequate
progress has not been made is the protection and
involvement of people with disabilities. Disaster
risk reduction programmes that target people
with disabilities remain the exception, for example in the education sector, where disaster risk
reduction may be taught to children in schools
where most children with disabilities are not
enrolled.10
More recent efforts to understand and address
disability in the context of disasters and disaster risk management have made reference to
the UN Convention on the Rights of Persons with

Disabilities, which highlights that States shall
“ensure the protection and safety of persons
with disabilities in situations of risk […] and the
occurrence of natural disasters”.11 This premise
has informed recent efforts to address the fact
that persons with disabilities as well as the elderly remain at high risk in disaster situations and to
let persons with disabilities contribute to disaster
risk reduction efforts.

9.4

Strengthening social and
economic resilience through
financial risk-sharing
mechanisms

Risk financing is an area where significant progress has been made. While this area has attracted growing interest from governments, the private sector and international organizations,
the ability of standard instruments to ensure
the welfare of all remains limited in many countries.
Under Priority for Action 4, the HFA also recognized the role that could be played by financial
risk-sharing mechanisms, although this was not
explicitly linked to inequality and vulnerability
(Box 9.4).
Unfortunately, these key activities are not reflected in the HFA’s core indicator for social protection, nor in any of the other core indicators under
Priority for Action 4. However, given the clear
link between financial protection and resilience,
these activities will be discussed in this chapter.

Box 9.4 Key activities related to financial risk sharing in the HFA

(k) Promote the development of financial risk-sharing mechanisms, particularly insurance and reinsurance
against disasters.
(m) Develop and promote alternative and innovative financial instruments for addressing disaster risk.
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Again, the absence of consistent output indicators makes it difficult to assess progress, but the
means of verification in the HFA Monitor provide
evidence of innovation, suggesting that this is an
area where significant progress has been made.
As a mechanism to protect social and economic development against exogenous threats, risk
financing has attracted growing interest from
governments, the private sector and from international organizations such as the World Bank
and the OECD.
Insuring assets and business operations against
risks goes back to the risk faced by seafarers in
the seventeenth century. Since its beginnings at a
London coffee house in 1688, where marine traders bought insurance for their goods and ships,
buying and selling disaster risk insurance has
grown into a big business. In the early twentieth
century, governments began to promote insurance as a way of strengthening resilience and
avoiding social pressures for compensation. The
first government insurance scheme was the US
Federal Crop Insurance Program of the 1930s,
which sought to protect farmers from the double effects of the Great Depression and the Dust
Bowl (GFDRR, 2014b), a period of droughts and
dust storms combined with inappropriate farming practices that began in 1934 and the impacts
of which lasted well into the 1940s.

liquidity across a range of post-disaster requirements, thereby ensuring fiscal stability during a
disaster event and for years afterwards (ibid.).
Interest in using insurance both as a means to
strengthen disaster resilience and an incentive to
invest in disaster risk reduction has grown since
the adoption of the HFA. In HFA progress reports,
countries give an account of their adoption of
specific policies to expand insurance coverage,
for instance through mandates or compulsory protection. At the national and regional level, risk pooling schemes and catastrophe bonds
are becoming an increasingly common tool to
manage risk. However, only a minority of countries have fully developed mechanisms to access
capital markets for risk financing (Figure 9.7). The
key challenge countries report is a lack of capacity in their domestic insurance sectors or limited
awareness of the costs and benefits of catastrophe insurance amongst potential beneficiaries.
The key features and underlying assumptions of
catastrophe insurance for homeowners, businesses and governments have undergone dramatic changes over the years, often triggered by
innovations in low and middle-income countries

&$2/"Ǟǽǜ Progress in insuring and financing risk

By the early twenty-first century, several mature
domestic insurance markets had evolved, for
example in Japan, the United States of America
(most notably in California), Turkey and Mongolia,
but only a limited number of high-income countries used catastrophe risk insurance to hedge
their sovereign risk and to ensure financial liquidity in the case of a large-scale emergency (GFDRR,
2014b). Most of those countries paid insurance
premiums to support the post-disaster reconstruction of damaged public infrastructure, such
as Mexico’s Natural Disaster Fund (FONDEN), but
more recently, national and regional sovereign
risk pools have attempted to maintain financial
(Source: UNISDR.)
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(Source: GFDRR, 2014b.)

194

Part III - Chapter 9

that acted as milestones for the development of
new approaches (Figure 9.8).
Since 2005, these innovations have pushed the
boundaries of existing insurance schemes and
enabled access to financial instruments of different kinds, including parametric catastrophe
bonds, weather derivatives, disaster-specific
contingent credit, and regional risk pooling, even
for low-income countries (UNISDR, 2011a; 2013a;
GFDRR, 2014b). The new schemes include microinsurance products that are often provided by
civil society organizations and cater to lowincome communities and smallholders, traders and small businesses, as well as regional
schemes such as the Caribbean Catastrophe Risk
Insurance Facility (CCRIF) and the Pacific Catastrophe Risk Assessment and Financing Initiative
(PCRAFI; GFDRR, 2014b).
A number of countries have carried out institutional reforms to support the integration of
disaster risk financing into a broader, strategic
approach to disaster risk management (Ghesquiere and Mahul, 2010; World Bank, 2013; GFDRR,
2014b). Ministries of finance are increasingly taking the lead in the development of national and
regional insurance and credit schemes, and
governments are developing new institutional
arrangements such as national risk boards that
include insurance supervisors, disaster management agencies and the relevant line ministries (ibid.). National risk boards such as the one
already implemented in Singapore are now being
considered as a new potential arrangement for
disaster risk governance in Jamaica, Morocco
and Rwanda (ibid.).
However, challenges remain. Globally, the supply
of insurance is increasingly well capitalized, while
only a small proportion of households in low and
middle-income countries have catastrophe insurance (Lloyd’s, 2012). Detailed risk models are still
not available for many of these countries, meaning that risk may not be properly priced, while

competition may tend to drive premiums down
to unsustainable levels. In parallel, risks in some
locations and industries are increasing to levels
that become uninsurable (The Geneva Association, 2013). The question of who pays and who
benefits becomes even more pronounced under
such circumstances, as governments become the
de facto insurers of last resort and their implicit
liabilities mean that the risks generated become
a public burden (UNISDR, 2013a).

9.5

Inequality: the future

If inequality continues to rise, it may become a
destabilizing global force that manifests not
only in increasing disaster risk but also in decreasing capacities to manage those risks.
If inequality is a driver of increasing disaster risk, future projections give no reason to be
optimistic. Instead, inequality may well continue to increase in social, economic and territorial
terms. As financial capital flows into competitive
sectors and locations that provide opportunities
for short-term gain, less competitive sectors and
locations are left behind. As in the board game
Monopoly, where there are winners, by definition
there are also losers. Any progress in addressing vulnerability and social resilience, including
progress through risk financing, may be ineffective if inequality continues to grow.
Socially, the divide between those who have
access to financial capital and those who depend
on wage labour for their needs continues to grow.
All over the world, wealth has become increasingly concentrated since 1990 (Davies et al., 2012;
Piketty, 2014; Credit Suisse, 2013). Wealth is distributed very differently within regions, though
most exhibit high levels of inequality (Figure 9.9).
Increasing income inequality is closely linked to
the race for competitiveness, in which businesses
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continue to depress real wages in many sectors
while governments likewise cut spending on
social welfare and safety nets (ILO, 2013; UNISDR, 2013a). As a result, wages for large parts of
the population have not kept up with economic growth, the benefits of capital accumulation
have not trickled down, and working conditions
have become more precarious for larger numbers of people. For example, labour productivity increased more than twice as much as wages
in developed countries between 1999 and 2011
(ILO, 2013). At the same time, competitive new
sectors in the world economy in areas like biotechnology and nanotechnology seem unlikely to
generate significant future demand for unskilled
or low-skilled labour (Castells et al., 2012).
In the United States, labour productivity grew by
75 per cent in the non-farm sector between 1980
and 2011, while wages increased by only 35 per
cent. In China, where wage levels have tripled
over the past decade, GDP increased at an even
faster rate, resulting in the labour share going

&$2/"ъѷъ Global distribution of wealth

(Source: UNISDR with data from www.worldmapper.org.)
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down (ILO, 2013). There has been a long-term
trend towards corporate profits rising while wages fall. Income gaps between the top 10 per cent
of earners and the bottom 10 per cent have widened (ibid.). However, what may be most important is that global median wealth (as a proxy for
the wealth of the middle class) has decreased
steadily since 2010 (Figure 9.10), highlighting that
the economic recovery after the financial crisis of
2008 has, to date, been short-lived.
This global trend may persist, with a steady
increase in inequality over decades to come
(OECD, 2011; Piketty, 2014). This increase will continue as global economic output (and therefore
income levels) is projected to continue to grow at
a lower rate than return on capital (Figure 9.11). In
other words, those who are dependent on income
from labour for their well-being will struggle even
more to create even a small asset base.
Should inequality continue to increase in
this manner, even a growing middle class of

&$2/"ъѷт0 Minimum wealth of top 50%, 10% and 1% of global wealth holders (base year 2008 = 100)

(Source: Credit Suisse, 2014.)

professionals will not be able to accumulate
wealth in the same way as those with financial
capital (Piketty, 2014).

At the household level, the middle class will continue to hold the majority of their assets in the
form of property (houses) and labour (investments in education and skills). This increases their relative exposure and vulnerability to
hazards disproportionately compared to those
whose wealth depends on financial capital. As a
result, growing income inequality will manifest
itself as growing disaster risk inequality.
For example, the home of a typical middle-class
family in the United States of America represents
more than 50 per cent of the total value of the
family’s assets (Trawinski, 2013). In the absence
of insurance, damage to or loss of this asset in
a disaster could halve the family’s wealth and
constrain its ability to accumulate assets in the

&$2/"ъ.11 Economic growth vs income from capital

(Source: Piketty, 2014.12 )

future, as its members would be forced to spend
their savings on alternative accommodation. The
percentage of homeowners with flood insurance
in Louisiana at the time of Hurricane Katrina was
as low as 7.3 per cent in some of the most severely
affected counties (Kunreuther and Pauly, 2006).
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If the return on capital continues to rise faster than economic growth, then inequality may
become a destabilizing global force that manifests not only in increasing disaster risk but also
in decreasing capacities to manage those risks.
Similarly, if inequality is a challenge to global governance, it is also a challenge to disaster risk management. If successful and competitive countries
are able to invest more in disaster risk reduction
while unsuccessful and uncompetitive countries
are unable to do so, then disaster risk inequality
will continue to increase.

Notes
1 Data from 2013. Source: UNDP Human Development Report
2014 database.
2 Data from 2012. Source: WHO Life Expectancy Indicators.
3 Data from 2012. Source: WHO Life Expectancy Indicators.
4 http://www.scotland.gov.uk/Topics/Statistics/SIMD (accessed
11 January 2015).
5 Maps provided to UNISDR by the National Library of Scotland
and Ordnance Survey in January 2015.
6 http://www.prb.org/Publications/Articles/2011/disaster-risk.
aspx (accessed 3 December 2014).
7 Using the Gini coefficient, World Bank data and OECD, 2011.
8 For the original data from the Turkish Union Survey, see http://
www.hurriyetdailynews.com/poverty-threshold-continues-torise-in-turkey.aspx?pageID=238&nid=53256 (accessed 11 January 2015).
9 http://clp-bangladesh.org/work/overview (accessed 3 January
2015).
10 http://www.eenet.org.uk/resources/eenet_newsletter/eer1/
page24.php (accessed 11 January 2015).
11 http://www.un.org/disabilities/default.asp?id=271.
12 For the open source data underlying Piketty’s analysis, see
http://piketty.pse.ens.fr/fr/capital21c.
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Chapter 10

For a few dollars more:
The increasing hazard
exposure of economic
assets
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As economic investment continues to flow to locations offering comparative advantages for capital accumulation, there will be a continuous increase in the exposure of economic assets to
earthquakes, tsunamis, storm surges, floods and other hazards.
While several countries now seek to include disaster risk in their public investment planning, the
limited availability of appropriate risk information and weak capacities at the local level still
present serious constraints. And given the growing interconnectedness of urban systems, global
supply chains and financial flows, disaster risk will become increasingly systemic.

10.1

Comparative advantages or
contingent liabilities?

Disaster risk is rarely made explicit to investors
and is often only discovered in the event of a disaster. This risk not only affects large businesses, but also impacts the national economies that
receive investments, small and medium enterprises, and the labour force. Thus, hidden contingent liabilities come bundled together with
the comparative advantages offered to business
investors.
The Slough Trading Company Limited was founded in 1920, and in 1925 it established one of the
world’s first industrial estates on the western
outskirts of London, United Kingdom. By providing ready-made factory buildings with art
deco style offices on the street side, dedicated
rail connections and its own power station, the
Slough Trading Estate rapidly attracted business
Figure 10.1 Art deco façade on the Berlei offices in
Slough Trading Estate (now demolished)

(Source: http://modernism-in-metroland.tumblr.com/ost/46923045449
[accessed 11 January 2015].)
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investment. By 1932, high-profile companies like
Citroen, Gillette, Johnson & Johnson, Mars and
Berlei had set up shop on the estate, which currently accommodates 400 businesses across a
wide range of sectors, including automotive,
food processing, engineering, biotechnology,
pharmaceuticals, logistics, information technology and telecommunications. Ninety years after
its establishment, it is still Europe’s largest industrial estate under single ownership.1
In many ways, the Slough Trading Estate ushered
in a modern era of footloose, spatially flexible,
economic and territorial development no longer
constrained to specific places by the availability of raw materials, energy (especially coal), sea
or canal transport, and labour. The estate prefigured a model of flexible accumulation (Harvey, 1989) in which investment was attracted
to locations through a combination of objective advantages, such as plug-and-play factory
space, purpose-built power and communications
infrastructure, access to markets, and a large
skilled work force, as well as through aesthetic
and other intangible values. The art deco design
that characterized many industrial and residential buildings in Slough during the inter-war period certainly projected an image of unashamed
modernity that, 90 years ago, was a perfect fit
for the ethos of this emerging model of economic development.
In today’s globalized economy, countries and cities in all regions compete to attract foreign direct
investment (FDI) using the same mix of objective
advantages, including low labour costs, access to

export markets, subsidized infrastructure, and
intangible soft values such as quality of life and
recreational opportunities. However, as underlined in GAR13 (UNISDR, 2013a), the level of disaster risk in those locations is rarely made explicit
to investors and is often disregarded in the public
investment that creates the necessary infrastructure or in the private investment that follows.

Given the predominance of private investment,
the way it is regulated, incentivized and monitored largely determines the disaster risk associated with the growing hazard exposure of
economic assets (UNISDR, 2013a). Many of the
locations that have been highly successful in
attracting investment, such as Miami (Box. 10.1),
are also located in hazard-prone locations. While

Box 10.1 Sea level risk and investment in Miami

In Miami, rising sea levels and regular storm surges are already combined with exceptional
geology and a weak sewage system, leading to recurrent flooding in parts of the city and contamination of drinking water supplies. In the future, further sea level rise will mean that parts
of the world’s busiest cruise ship port as well as the city’s waterfront and the city’s prime real
estate will be submerged (Carter et al., 2014; WRI, 2014), as sea levels are estimated to rise by 2 feet (more
than half a metre) by 2060 (WRI, 2014; Figure 10.2).

Figure 10.2 Rising sea levels in Miami

(Source: Peter Harlem, Florida International University.)
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Storm surges like the one experienced during Hurricane Wilma in 2005 are likely to happen more often. With
only a one-foot rise in the sea level along Miami-Dade’s coast, the probability of a 7-foot storm surge such as
the one observed in Hurricane Wilma is expected to increase from 1 in 76 years to 1 in 21 years (WRI, 2014).
However new industrial and residential developments have no trouble finding investors and the required
political and regulatory support (Bunten and Khan, 2014; Goodell, 2013).
In addition, an ageing nuclear power plant south of Miami, built in 1972 when the effects of climate change
were not as well understood, could be affected by a sea level rise of just a few feet in the coming years (Figure
10.3). The construction of two new reactors was promoted by the Governor of Florida as recently as May 20142
and is being considered by the State Senate despite the fact that the plant has already experienced weatherrelated difficulties, notably during Hurricane Andrew in 1992 (Kopytko and Perkins, 2011; US Nuclear Regulatory Commission, 1994).
Figure 10.3 Turkey Point Nuclear Power Plant threatened by sea level rise

(Source: Peter Harlem, Florida International University.)

the art deco architecture in Slough has gone
largely unnoticed and unappreciated, 3 in Miami
it has been promoted as a core lifestyle value to
project coolness and attract investment. Given
that the imperative of earning a few dollars more
often outweighs considerations of sustainability, this generates increasing levels of intensive
disaster risk.
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This model of economic and territorial development increases the exposure of global capital stock and economic flows to hazards such
as earthquakes, tsunamis, floods and tropical
cyclones. But the resulting disaster risk is often
only revealed to investors when a major disaster
occurs, as companies like Toyota, Honda, Nissan,
Texas Instruments and Hewlett-Packard learned
to their cost following the 2011 floods in Thailand

(Airmic Technical, 2013). However, this risk does
not affect businesses alone. It also impacts the
national economies that receive investments
(particularly when these are small and undiversified economies as in the case of SIDS), the small
and medium enterprise sector that services larger businesses, and the labour force that may be
affected either directly or indirectly (UNISDR,
2013a). In otherwise attractive but hazard-prone
locations, hidden contingent liabilities come
bundled together with the comparative advantages offered to business investors.
Mispricing risk
Any risk offers opportunity and gain at the same
time as it threatens to cause loss and negative
impacts. The values assigned to disaster risk—
and hence the way it is priced into decisions—
always reflect a trade-off between opportunity
and threat in the context of available information
and the norms and rules societies use to socialize the gains or cover the costs. As such, there is
a big difference between those who voluntarily
bear risk in pursuit of opportunity and those who
have to bear the costs involuntarily.

economic growth, human and social welfare, and
sustainable development. At the same time, the
costs of the everyday and extensive risks faced
by low-income households and small businesses
are even less clearly understood than the costs
of intensive risks. As a result, disaster risk continues to be mispriced at all levels: by small business owners, low-income households and local
governments as well as large corporations, investors, high-income communities and national
governments.
Excessive discounting of risk
In general, opportunities for short-term capital
accumulation continue to outweigh concerns
about future sustainability, resulting in a massive discounting of all future risk, including disaster risk. The inadequate pricing of disaster risk
and of broader externalities in economic activity
means that disaster risk is discounted excessively in order to maximize short-term gains (UNISDR,
2013a). Moreover, there is no accountability for
investments that generate disaster risks and are
made by managers of large funds, banks, businesses and insurers, increasingly in cooperation
with local and national governments (ibid.).

Currently, the absence of accountability in most
societies in the face of both neglectful and deliberate risk generation means that consequences
are rarely attributed to the decisions that generated the risks. At the same time, this lack of attribution creates perverse incentives for continued
risk-generating behaviour. In effect, those who
gain from risk rarely bear the costs. These costs
are borne involuntarily by other social sectors
and territories or transferred to the commons,
where, as Chapter 12 highlights, they accumulate as unaccounted debt which neither the planet nor global society can continue to absorb.

When risk management measures (including regulation and public investment) are seen to be
applied inconsistently or incoherently, they can
also act as disincentives (Burby, 2006; Bagstad
et al., 2007). Examples can be found where local
or national policies to attract investment and
stimulate economic growth generate new risk
or exacerbate existing risk, thereby directly contradicting policies for disaster risk reduction and
undermining effective risk management, or vice
versa (UNISDR, 2013a; Stehr, 2006; Berke et al.,
2014; Burby et al., 1999).

There is also a lack of counterfactual evidence.
At present, the business, economic, political
and social case for disaster risk management
still has to rely heavily on anecdotal substantiation and proxy indicators to prove its benefits for

In many ways, the incentives for the financial sector to misprice disaster risk or other externalities
outweigh any incentive not to do so. In this sector, profitability is based on volatility, while stability and security make it harder to generate
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short-term gains (UNISDR, 2013a). As such, the
manner in which the sector contributes to risk
accumulation is part of its very nature.
This conundrum is compounded by the fact that
the current measures of success for both private actors and governments are not compatible
with goals such as equity and biocapacity. Where
short-term profit and return on investment are
key performance indicators, the risk generated
by high-yielding investments elsewhere in society is ignored or discounted. If the main metric
for success is GDP growth, questions of social
equity or the growing gap between the ecological footprint and biocapacity recede into the
background. Instead, this concern for economic growth often skews priorities, shifting government attention from serving its citizens to
servicing its debt. At the end of 2010, outstanding sovereign debt totalled US$41 trillion globally (UNEP and Global Footprint Network, 2012),
severely undermining the credit ratings of many
countries (ibid.) and thus jeopardizing public
spending and downward accountability.

Figure 10.4 Illegal financial flows as a percentage of consumption

(Source: GFI, 2014.)
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Avoiding regulation
In addition, tax havens and financial instruments
that allow individuals, companies and governments to channel illicit funds or divert legal
income to avoid levies, fees and taxes are beyond
the reach of most forms of regulation. The scale
of illegal financial flows and corruption is significant. The IMF estimates that offshore financial centres with limited jurisdiction held around
US$5 trillion in assets and liabilities at the end
of 2009, while in comparison the cross-border
assets and liabilities of the United States, France
and Germany combined amount to US$8 trillion
(Gonzalez and Schipke, 2011). Other estimates of
the extent to which multinational corporations
use offshore financial centres for banking assets
and foreign investment run as high as US$18 trillion, which is roughly equivalent to a quarter of
the world’s GDP (Shaxson, 2012). Recent data
shows that illicit financial flows reach significant
levels in a number of countries (Figure 10.4).
The 130 th Assembly of the Inter-Parliamentary Union unanimously adopted a resolution on
risk-resilient development in March 2014 which

explicitly called upon parliamentarians to make
“combating corruption and illegal financial flows
a priority, as these significantly affect the mobilization and proper allocation of resources”.4

10.2

Risk spills

The concentration of economic assets and activities in hazard-prone areas, coupled with increasing economic connectivity, increases the
complexity of risks.
At the same time, as globally connected economies depend on a range of increasingly complex
interlinked and dependent systems, disaster losses in one sector now tend to spill over into others, causing cascading and concatenated impacts.
The concentration of economic assets and activities in hazard-prone areas goes hand in hand with
increasing economic connectivity, the complexity of value chains, and therefore the increasing
complexity of risks. Due to the global integration
of value and supply chains, the effects of relatively localized disasters can spill over a country’s borders into regional and global markets, creating
new risks and increasing the vulnerability of other
national economies to interruptions and volatility
(UNISDR, 2013a). For example, following the Great
East Japan Earthquake, Merck had to stop production in the only factory producing its Xirallic pigment, which is used in automotive paint (SCOR,
2013); this impact rippled through supply chains
to affect the automotive industry in other regions.
Complex and interconnected risks have been
defined using a range of terms, such as hyper-risks
(Beck, 2009; Ray-Bennett et al., 2014), cascading effects (McGee et al., 2014), cascading failures
(Buzna et al., 2007), cascading disasters (Haavisto et al., 2013) and synchronous failures (Kent,
2011). Such terms are usually employed when critical infrastructure and systems break down during
disasters, as the terms give expression to the fact

that direct damage to and loss of physical assets
create additional losses and downstream impacts,
possibly triggering further direct losses in new
disasters. Usually, these system breakdowns
occur across sectors, geographies and different
time scales and present a major challenge for the
disaster risk reduction sector (OECD, 2014a).
The rapid evolution of information and communications technology, which is a key factor in
competitiveness (Morris, 2010; Acemoglu and Robinson, 2012; WEF, 2013), has also become a driver of
the increased social and territorial concentration
of economic activity as well as risks. For example,
95 per cent of global equity market capitalization
is concentrated in only 24 cities, making the financial services sector potentially more vulnerable
than other, less concentrated sectors (Dobbs and
Reemes, 2012). While this sector depends less on
transport infrastructure such as ports and highways, it is highly vulnerable to interruptions of
energy supply for its electronic transactions and on
server capacity and telecommunications for data
transmission. In response to this risk, the investment house Black Rock, which runs a platform that
manages more than US$13 trillion in assets, has
built multiple redundancies into their server capacity, cooling systems and power supply, and is able
to switch service and operations between the East
and West Coast of the US in the case of disasters. 5

10.3

Addressing risks to public and
private investment in the HFA

The way in which countries addressed rising exposure levels as part of the HFA has not been
assessed with consistent output indicators at a
global scale. As a result, there is little understanding of the level of progress, and most innovation seems to have occurred outside of the
disaster risk management sector.
While the HFA does not explicitly address the challenge of increasing exposure through economic
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concentration and value creation in hazard-prone
areas, Priority for Action 4 suggests a number of
key activities that indirectly relate to managing
risks in the productive sectors and economic development planning, notably via infrastructure protection and public-private partnerships (Box 10.2).
As in other areas, the absence of consistent output indicators makes it difficult to assess progress against these key activities systematically,
and what little innovation can be identified has
occurred largely outside of the disaster risk management sector and has not been captured in
HFA progress reports.
Infrastructure and critical facilities
Data on progress in ensuring that infrastructure
and critical facilities are designed or built in a way
that reduces disaster risk is hard to find. Major
infrastructure projects normally incorporate
hazard resistance specifications into their design
and construction. However, as Japan discovered
to its cost after the Great East Japan Earthquake
and Tsunami, these specifications may not be sufficient to protect against the most severe events.
In this way, building and safety codes can create a false sense of security and actually encourage greater investment in hazard-exposed areas,
contributing to increased intensive risks (Hallegatte et al., 2010).

Progress reported by governments in assessing
the disaster risks associated with major development projects, in particular large infrastructure
investments, point to limited success in this area
(Figure 10.5).
While major infrastructure projects commissioned
to multinational construction companies are likely to be built to hazard-resistant standards, the
increasing damage to housing, local infrastructure,
schools and health facilities in extensive disasters
provides counterfactual evidence that land-use
planning and building authorities in many low and
middle-income countries do not apply policies,
norms and standards in practice (UNISDR, 2013a).
In their national HFA progress reports, many countries highlight the need to review and improve hazard resistance codes and standards on a regular
basis. However, Bangladesh reports a lack of skills
and human resources to monitor compliance and
exercise enforcement, while Argentina reports disincentives to compliance due to real estate speculation and corruption, and Nepal highlights stark
discrepancies between mandatory implementation and the actual adoption of codes.
Latin American countries such as Peru, Costa
Rica, Guatemala and Panama have made sustained efforts to include disaster risk as a criterion in the planning and evaluation of public
investment projects (Lavell, 2014; GIZ, 2012;
UNISDR, 2011a). While these processes are

Box 10.2 Key activities related to economic development in the HFA

(ii) Social and economic development practices
(f) Protect and strengthen critical public facilities and physical infrastructure […] through proper design, retrofitting and re-building, in order to render them adequately resilient to hazards.
(iii) Land-use planning and other technical measures
(o) Mainstream disaster risk considerations into planning procedures for major infrastructure projects, including
the criteria for design, approval and implementation of such projects and considerations based on social, economic and environmental impact assessments.
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Figure 10.5 Progress in assessing disaster risk impacts of
major development projects

(Source: UNISDR with data from the HFA Monitor.)

challenged by factors such as the availability of
appropriate risk information and weak capacities at the local level, they certainly represent an
innovative initiative to address risk systematically in public infrastructure and facilities.
In certain sectors, there seems to be evidence of
progress. For example, 77 countries reported on

the implementation of activities to make hospitals safer and better prepared for emergencies
and disasters. More than 50 of the 195 WHO Member States in the Americas, South-East Asia, Central Asia, the Eastern Mediterranean Region and
Europe have implemented actions under the Safer Hospitals initiative, and a large proportion of
them have adopted safer hospitals policies and
programmes.6 Twenty countries have formally
adopted a national policy on safe hospitals and
17 have formally established national programs
to this end. By the end of 2012, 32 countries in the
Americas region had already adopted the Safe
Hospitals initiative and started assessing their
hospitals using the Hospital Safety Index (HSI). As
of April 2013, the WHO reported that more than
1,800 hospitals had been assessed using this tool.
In many countries, there is also evidence of
investments to strengthen or retrofit critical
infrastructure to reduce disaster risk as well as
to increase budget allocations for this purpose
(Box 10.3). Different examples have demonstrated that investments in disaster risk reduction can
reduce losses after major disasters, particularly in countries that have the financial capacity to
make those investments.

Box 10.3 Risk reduction investments in Germany and Mexico

In hydrological terms, the 2013 floods in Germany were even more severe than
those observed in 2002 (Merz et al., 2014). However, in some cities the construction of flood protections played a key role in reducing losses. In 2002, Dresden
and the surrounding areas along the Elbe River experienced losses of nearly
US$300 million in residential buildings alone (Thieken, 2009). Following the
disaster, the Dresden authorities developed hazard maps for 20 and 100-year floods, implemented flood protection measures against 500-year floods and extended floodplains. As a result, the city managed to avoid
severe losses in the 2013 spring floods. “Water volumes were managed thanks to a combination of various
installations that protected the historic city centre” (Zurich Insurance, 2014), making the city a good example
of disaster risk management.
Major investments in flood risk reduction were made in the State of Tabasco, Mexico, after devastating floods
in 2007. As a result, a flood of the same magnitude in 2010 damaged and destroyed only a quarter of the number of houses affected in 2007. The overall estimated cost of damage and losses was reduced from more than
US$2.8 billion in 2007 to only US$569 million in 2010. The reduction in loss and damage was equivalent to 7.8
per cent of this Mexican state’s GDP.7
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There is also evidence of major investments in
retrofitting critical facilities such as schools in a
number of countries on the basis of hazard and
risk assessments and in the context of internationally supported projects (Box 10.4).

In addition, countries like Japan are now using a
risk-layered approach to disaster risk management in order to inform coastal development
(Box 10.5)

Box 10.4 Application of seismic risk assessments for retrofitting public infrastructure in Istanbul

A series of hazard and risk assessments, including a micro-zonation study of earthquake hazard and risk assessment conducted by the Istanbul Metropolitan Municipality in cooperation
with the Japan International Cooperation Agency (JICA), has informed investments in seismic risk reduction in Istanbul. These assessments were prompted by the devastating İzmitKocaeli and Düzce earthquakes in 1999, which resulted in more than 17,000 lost lives and
around US$20 billion in direct losses. The assessment initiative therefore had the full support of the municipal authorities and the public.
The results of these assessments were adopted for the Istanbul Metropolitan Municipality’s disaster risk
management master plan for the city and applied to the Istanbul Seismic Risk Mitigation and Emergency Preparedness Project (ISMEP). Conceived as a 14-year project, ISMEP started in 2006 with a budget of EUR 1.5
billion. By 2014, a total of 1,162 public buildings, including 726 schools, 39 hospitals (Figure 10.6), 59 health
centres, and 80 other public facilities identified as the highest priority, were renovated or retrofitted, and 218
schools considered unsuitable for retrofitting (based on cost-benefit analyses) were reconstructed.8
Figure 10.6 Structural model of Marmara University
Training and Research Hospital Retrofitting, Restoration,
and Reinforcement Project to finish in 2014

ISMEP and its evolvement over time show how
hazard and risk assessments can help a government understand the severity of risks and
trigger on-the-ground risk reduction activities. However, seismic risk in Istanbul continues to increase from new construction in
response to population growth and internal
migration and as a result of the enforcement
challenges associated with land-use plans and
construction policies (GFDRR, 2014c). Retrofitting existing structures does not solve the
problem of new risk created on a daily basis by
urbanization.

(Source: Government of Istanbul.9)

Box 10.5 Layered disaster risk management strategies

The Great East Japan Earthquake in March 2011 was a hazard of unprecedented scale, with a
magnitude 9.0 earthquake and subsequent tsunami affecting large areas of the Tōhoku
Region. Prior to this event, risk assessments of this region had been based on limited historical data on earthquakes and tsunamis and therefore failed to predict the intensity of the
earthquake and the height and extent of the tsunami. The tsunami waves flooded areas that
were supposed to be protected by sea walls, and in several places the false sense of security provided by the
hazard maps conspired against timely evacuation and response.
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The failure of the risk reduction strategies in place in Tōhoku prompted the formation of a technical committee within the Central Disaster Management Council. A report issued by this committee in September 2011
ushered in a risk-layering approach to tsunami risk management (Government of Japan, 2011) which was
swiftly translated into law, the Tsunami DRR Regional Development Act of December 2011.10 This act is already
being enforced in several regions, including Sendai City (see Figure 10.7).

Figure 10.7 Sendai City’s tsunami preparedness and response strategy

(Source: Sendai City, 2014 [adapted by UNISDR].)

The Level 1 tsunami management strategy targets the more extensive layer of risk (higher probability and
lower expected loss), while the Level 2 strategy is designed for layers of intensive risk (lower probability and
higher expected loss). Level 1 focuses on structural measures such as levees and protective forests, while
Level 2 combines structural measures with other risk management strategies, with evacuation planning at
the core (Table 10.1).

Table 10.1 Level 1 and Level 2 tsunami management strategies

(Source: Government of Japan, 2011 [adapted by UNISDR].)
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Risk-sensitive business investment
The role of the private sector in both contributing to and managing disaster risk was never fully spelled out in the HFA. However, under Priority
for Action 4, the HFA did include a key activity
relating to the private sector:
(l) Promote the establishment of public-private
partnerships to better engage the private sector
in disaster risk reduction activities; encourage the
private sector to foster a culture of disaster prevention, putting greater emphasis on, and allocating resources to, pre-disaster activities such as risk
assessments and early warning systems.
Unfortunately, this activity was not included in
the core indicators, meaning that its achievement has not been assessed using the HFA Monitor. From HFA progress reports, however, it has
become clear that businesses, investors and
insurers have not been given a clear or explicit role in the disaster risk reduction sector at the
national level (UNISDR, 2013b). Very few multisector national platforms or committees have
private-sector representation.
Evidence that private companies and investors
do take disaster risk into account when deciding
where to invest is now starting to emerge, particularly after the Japan and Thailand disasters of
2011 (UNISDR, 2013a; Ingirige et al., 2014).

However, at the international level, it was not
until 2010 that the Private Sector Advisory
Group for Disaster Risk Reduction was created11
and even more recently that initiatives to facilitate risk-sensitive business investment12 or the
encoding of disaster risks in the financial sector
have started to take shape.13 These and other
initiatives now indicate a growing concern in the
private sector that increasing disaster risk threatens the sustainability of their investments.
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Although the UN General Assembly had requested a strengthening of responses to complex emergencies as early as 1999,14 the HFA provided little
guidance or focus on the issue of complex and
emerging risks. Just one key activity in Priority for
Action 2 made reference to this topic:
(o) Research, analyse and report on long-term
changes and emerging issues that might increase
vulnerabilities and risks or the capacity of authorities and communities to respond to disasters.
The HFA core indicators did not make reference to
emerging or long-term and complex risks, meaning that there is no clear sense of how much progress has been made in this area. In order to shape
policy responses, some countries are now beginning to conduct exercises to identify emerging
risks that have not been modelled (Kent, 2011).
For example, the UK uses the reasonable worstcase scenario methodology to identify emerging risks and potential widespread emergencies,
including nuclear crises such as the one at Fukushima Daiichi in Japan in 2011 (Government of the
United Kingdom, 2011). The method was reviewed
as recently as July 2014 in order to identify areas
for improvement as part of the UK national risk
assessment process.15 However, despite the existence of new approaches to identifying emerging
risks, such processes are still in their infancy.

10.4

Planning from the future?

As risk drivers are highly connected, dealing
with risk in a hazard-specific manner means
disregarding much of what may not have happened yet but will surely happen in the future.
In 2011, Myanmar approved a law setting up
special economic zones (SEZs) with incentives

that include a five-year tax holiday, 50 per cent
income tax relief for five years on items exported
overseas and on reinvested profits from overseas
exports, a five-year exemption from customs
duties on approved products, and the granting of
30-year land leases.

Figure 10.8 Location of the Thilawa Special Economic Zone

Myanmar has an AAL of US$2 billion, which is
mainly associated with tropical cyclones, floods
and earthquakes. In 2008, Tropical Cyclone Nargis caused major devastation in areas not far
from where the Thilawa Special Economic Zone
(Figure 10.8) is being planned as a home to textile, manufacturing and high-tech industries as
well as a deep-sea port.
Although an environmental impact assessment
was carried out as part of the planning of the
SEZ, the potential disaster risks to the zone and
the businesses that invest there are not explicitly described (Myanmar and Japan Consortium
for Thilawa Special Economic Zone Development
Project, 2013). It seems that the lessons from
the Chao Phraya River floods in Thailand in 2011
may have not been fully internalized by potential
investors.16
If governments, businesses and investors continue to ignore or to discount the consequences
of further increasing the hazard exposure of the
global economy, the consequences are likely to
be more shocks of the kind that occurred in Japan
and Thailand in 2011. For example, if the global
economy were to grow at an average of 4 per cent
per year for the next thirty years and the distribution of capital stock between hazard-exposed and
non-hazard-exposed areas remains unchanged,
by 2040 the volume of hazard-exposed capital
stock and thus of intensive disaster risk would
approximately double. If hazard and vulnerability
also increase due to climate change and other risk
drivers, then the risk could increase exponentially.
Most risk assessments still tend to be based on
linear models with limited capacity to identify

(Source: UNISDR with data from UNOCHA, 2013.)

and manage complex and interconnected risks
(OECD, 2014a). Despite the concatenated nature
of many of the risk drivers, such assessments deal
with hazard-specific risk in a way that ignores
how different drivers affect each other and how
impacts triggered by one hazard can prompt further impacts associated with another (Shimizu
and Clark, 2014). This means disregarding much
of what may not have happened yet but will surely happen in the future.
While there is certainly momentum in the global private sector to begin assessing risk to supply chains when making investment decisions,
it is still unclear whether these efforts will be
sufficient to manage the risks from increasing
exposure due to economic concentration and
investment. And it is even less clear whether the
countries competing to attract foreign direct
investment will begin to use effective disaster
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risk management as a competitive advantage
instead of failing to disclose risks to potential
investors. The temptation to make a few dollars
more often continues to take precedence over
long-term planning and sustainability in areas
with high levels of hazard exposure.

Notes
1 http://www.segro.com/Slough/About (accessed 11 January
2015).
2 ht tp://w w w.world-nuclear-news.org /NN -Turkey- Pointexpansion-gets-Florida-state-approval-1405141.html (accessed
11 January 2015).
3 http://www.c20society.org.uk/news/slough-town-hall-listingrefused-dcms-overturns-english-heritages-advice-again (accessed 11 January 2015).
4 http://www.ipu.org/conf-e/130/Res-2.htm.
5 http://www.datacenterdynamics.com/focus/archive/2014/03/
blackrock-measuring-risk-data-center (accessed 11 January
2015).
6 Progress presented at the 4 th Session of the Global Platform
for Disaster Risk Reduction: http://www.preventionweb.net/
globalplatform/2013/programme/sideevent/view/498.
7 Figures from presentation given by Salvador Pérez Maldonado,
Ministry of Finance, Mexico, at the first session of the Preparatory
Committee of the World Conference on Disaster Risk Reduction in
Geneva, July 2014.
8 Personal communication and figures from the Monitoring and
Evaluation Department of the Istanbul Governorship, 26 November 2014.
9 Personal communication and figures from Kazim Gokhan Elgin, Director of the Monitoring and Evaluation Department of the
Istanbul Governorship, 26 November 2014.
10 http://www.mlit.go.jp/sogoseisaku/point/tsunamibousai.
html.
11 www.unisdr.org/partners/private-sector.
12 www.preventionweb.net/rise/home.
13 www.un.org/climatechange/summit/action-areas/resilience1-in-100-initiative/.
14 UN General Assembly resolution 46/182.
15 For more information on the national risk assessment process
in the UK, see https://www.gov.uk/risk-assessment-how-therisk-of-emergencies-in-the-uk-is-assessed (accessed 11 January
2015).
16 ht tp://myanmar thilawa.com/content /three -japanese industrial-biggies-will-launch-special-economic-zone-myanmar
(accessed 11 January 2015).
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Chapter 11

Segregated urban
disaster risk
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As urbanization mirrors economic growth, it often concentrates risk in hazard-exposed locations. In most low and middle-income countries it is also usually characterized by unequal access
to urban space, infrastructure, services and security. This generates new patterns of both extensive and intensive disaster risk, particularly in informal settlements with deficient or non-existent infrastructure and social protection, and high levels of environmental degradation.
While the HFA has provided ample space for countries to engage in risk-sensitive urban development and some success stories have emerged, the rapid expansion of urban populations and
weakly regulated investment flows remain a key challenge, particularly in low and middleincome countries.

11.1

Blade Runner and the
future city

Figure 11.1 The 2019 Los Angeles cityscape as imagined
in Blade Runner

Speculative urban capital is invested in modern
enclaves, while the low-income majority has access only to informal or sub-standard urbanization. The concentration of investment in urban
centres drives intensive risk, while high levels of
urban income inequality shape patterns of extensive risk.
Blade Runner is a neo-noir science fiction movie made in 1982 and set in a fictional Los Angeles in 2019. The movie painted a horrific portrait
of future urban settings, with a powerful elite living in gleaming towers while the majority live at
ground level in a toxic, polluted, dangerous and
collapsed environment. Science fiction is just
that: fiction. It is highly unlikely that Blade Runner will provide an accurate portrayal of life in
Los Angeles—or that of any other major metropolitan area, for that matter—in 2019. However,
reality does tend to imitate art. Current trends in

(Source: http://img.4plebs.org/boards/tg/image/1397/22/1397229362415.jpg.1)

urban development point to futures that resemble elements of the imagined world of Blade Runner (Figure 11.1).
For example, a number of larger cities in subSaharan Africa are currently being re-imagined
as global cities that could become magnets for
investment (Box 11.1). Described as smart cities

Box 11.1 Urban futures in Africa

Over the last 5 to 6 years, new visions for urban futures have been driving plans for the development of several African cities. Major projects within existing urban centres2 or entirely new satellite cities are inspired by
high-profile city investments in Dubai, London and Singapore, with significant private-sector involvement.
These developments and commercial centres include Hope City, a US$10 billion development to be built outside Accra in Ghana, and Tatu City, a development planned on coffee-producing land outside Nairobi (Figure
11.2). Such new hypermodern cityscapes would enable those who live and work in them to largely avoid the
dysfunctional infrastructure, insecurity and poverty that characterizes many existing urban areas, echoing
some of the ideas put forward for a new generation of charter cities. 3
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At present, while these new plans have created interest for developers and investors, many have been stalled
by disputes and court cases related to land acquisition, financing and resettlement. However, the benefits to
the urban population currently living in informal settlements in prime locations near urban centres are
unclear.
Figure 11.2 Hope City, Accra, and Tatu City, Nairobi

(Source: Watson, 2014.)

A more likely scenario is the emergence of new informal settlements outside the new cities. Public investment in these new projects may leave less cash for basic infrastructure and services and could accelerate
further social and spatial segregation.

(Source: Watson, 2014.)

and eco-cities, these plans promise to modernize African cities and turn them into gateways
for international investment. The need to attract
investment is without question. However, it is
unclear how these plans will benefit the urban
population living in informal settlements, below
the poverty line and with minimal access to urban
services (Watson, 2014).
Economic growth and intensive disaster risk
Economic growth and urbanization go hand in
hand. In general, the countries with the highest
GDP per capita are those with the largest proportion of their population living in cities (Satterthwaite and Mitlin, 2014; Figure 11.3). In low and
middle-income countries, rapid urbanization is
generally associated with rapid economic growth
(IPCC, 2014).
As such, urban growth accompanies global investment flows and increases the value of
exposed assets in hazard-exposed areas, such as

cyclone and tsunami-prone coastlines and river
basins. A recent risk analysis of 616 major metropolitan areas comprising 1.7 billion people (nearly 25 per cent of the world’s total population) and
approximately half of global GDP found that flood
risk threatens more people than any other hazard
(Swiss Re, 2014b). River flooding poses a threat
to over 379 million urban residents, while earthquake and strong winds could potentially affect
283 million and 157 million, respectively (UNHabitat, 2014).
This exposes whole cities and city regions to
intensive hazards (UNISDR, 2011a; 2013a). As
highlighted in Chapter 10, disaster risk is rarely taken into account in investment decisions,
while rapid urban development can overwhelm
the capacity of city governments to manage
growth. For example, amongst the 611 cities with
over 750,000 inhabitants in 2010, 47 had populations that had grown twentyfold since 1960 and
120 had populations that had grown more than
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Figure 11.3 Urban population (percentage of total) versus GDP per capita

(Source: UNISDR with data from the World Bank.)

tenfold (IPCC, 2014). Many city governments in
low and middle-income countries are no longer
in full control of urban development (ibid.).
Urban segregation, inequality and extensive
disaster risk
Capital has always flowed into cities to provide
the housing, services and infrastructure required
to support production, consumption and government. However, urban development has become
an increasingly important circuit for capital accumulation per se. Since the 1970s, more capital
has flowed into urban development than into any
productive sector (Harvey, 1985). Speculative
urban development has therefore become fertile
ground for both the generation and the transfer
of disaster risks (UNISDR, 2013a).
Rapidly expanding city regions also generate
their own risks, as landscapes and ecosystems
are degraded and poverty and inequality shape
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new extensive riskscapes. The larger populations
and higher population density in cities not only
mean that larger numbers of people are exposed
to hazards, but also that the characteristics of the
ecological system or environment are changed,
thereby potentially increasing the level of disaster risk (Donner and Rodriguez, 2008).
For example, low-density urban expansion is a
mechanism that directly or indirectly contributes to increased disaster risk. Expansion of the
area of paved and impermeable surfaces increases peak run-off in storms and therefore magnifies
flood hazard. Much of the speculative development for middle-income households reproduces inefficient suburban layouts (Box. 11.2), which
waste the available land and energy and are ultimately unsustainable. Expanding cities may also
exhaust resources such as water in the surrounding regions and contribute to the degradation of
biodiversity and ecosystems (IPCC, 2014). Finally,

Box 11.2 The influence of urban layout on sustainability and flood risk

For any given set of social and economic requirements, there is always an optimum urban layout. Different
urban layouts have vastly different percentages of land utilization and unit circulation lengths (Caminos and
Goethert, 1978). This affects both the initial cost of urbanization as well as its future sustainability. Given that
the costs of circulation and storm drainage are normally five times the cost of electricity and street lighting
and 18 times the cost of water supply, adopting an efficient urban layout directly influences the local government’s capacity to provide and maintain this basic element of flood risk-reducing infrastructure (ibid.).
Studies have found that the cost of infrastructure networks per hectare, including storm drainage in a typical
modern suburban layout with square plots (see Figure 11.4), is approximately double the cost of an efficient
grid layout with rectangular plots. At the same time, the proportion of land required for roads in the suburban layout is 38 per cent, compared to 21 per cent in the grid layout. Thus the suburban layout nearly doubles
the area of impermeable paved surfaces, which in turn has critical implications for storm run-off. The length
of roads per hectare in the suburban layout is approximately double that in the grid layout, meaning that
services such as waste disposal and product delivery have to travel twice the distance to achieve the same
result, increasing both costs and carbon emissions. In addition, the wasteful use of land means that there is
less safe, well-located land that could be made available for low-income housing.

Figure 11.4 Urban layouts

(Source: Google Earth.)

The implication is that an efficient layout reduces the cost of land per inhabitant by making more efficient
use of that land. It also dramatically lowers the cost of installing and maintaining infrastructure, particularly
storm drainage, which has a critical impact on the capacity of local governments and utility providers to provide such infrastructure. Moreover, efficient layouts decrease the impermeable paved area, mitigating flood
hazard, and they shorten the distance that vehicles have to travel to provide basic services. Unfortunately,
the influence of urban layout on these factors is too often ignored, even in low-income countries. This
increases costs for both residents and their local governments, reduces sustainability, increases flood risks
and contributes to climate change.
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sprawling urban expansion results in major additional costs: the cost of providing utilities and
public services can increase by 10-30 per cent,
while costs for transport and travel can increase
by up to 50 per cent (Global Commission on the
Economy and Climate, 2014).
The combination of speculative urban development and weak regulatory capacity discussed in
GAR13 (UNISDR, 2013a) leads to an increasingly
social and spatial segregation of risk in cities, in
particular in low and middle-income countries.
Such conditions can contribute to the proliferation of other shocks and stresses, such as crime,
high youth unemployment and political instability, all of which exacerbate vulnerabilities and
social tensions. What results is a vicious cycle of
risk generation (UN-Habitat, 2014a).
This problem takes a number of different forms.
The apartheid laws of South Africa were an
extreme case of large-scale, government-sanctioned spatial segregation. However, other cases reveal more subtle forms of segregation: One
example is the Brazilian government’s destruction of favelas in the 1960s, when inhabitants
were removed to other segregated locations.
On a smaller scale, more than 2,000 low-income
families were evicted from high and middleincome residential areas in Santiago, Chile,
between 1979 and 1985 with the stated objective of creating neighbourhoods that were uniform by socioeconomic group (Greenstein et al.,
2000).
The application of land-use and building standards that exclude low-income households is a
common method of encoding social segregation
into apparently technical planning criteria. For
example, until its revision in the mid-1990s, the
main building code system in Kenya continued
the application of top-down colonial standards
and paid too little attention to the affordability of
the regulatory provisions. Prior to the enactment
of “Code 95”, the cost of conventional building
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materials was beyond reach for low-income and
vulnerable groups, many of whom did not have
access to housing finance and credit (UN-Habitat, 2014a). More recently, voluntary segregation
has become a growing force, with the proliferation of gated communities and the concentration
of commerce in new shopping and business centres providing increased security against crime
but also minimizing the residents’ interaction
with other social groups in the city.
Cities have always been characterized by inequality. The Manchester of the mid-nineteenth century (Engels, 1845) offered horrific conditions of
everyday risk for the majority of its inhabitants.
Nowadays, most cities in higher-income countries are able to provide their residents with
infrastructure, services and safety nets in a way
that minimizes their disaster risk and strengthens their resilience (except in pockets of extreme
deprivation like Calton, Glasgow). As cities grow
wealthier, investments are made in infrastructure and services that reduce extensive risks
and increase resilience. Engels would certainly not recognize the Manchester of the twentyfirst century. However, in many cities inequality
is increasing rather than decreasing, and it is estimated that around two-thirds of the global urban
population now lives in cities where inequality
has risen continuously since the 1980s (UN-Habitat, 2014b).
In many lower-income countries, city governments do not have the resource base or the political leverage to provide land and infrastructure
for low-income households, with the result that
a large part of urban development occurs informally and a variable proportion of the urban population (from 30 per cent in most middle-income
countries to 90 per cent in many low-income
countries) live in unsafe housing, on hazardexposed sites and with little or no provision of
services and infrastructure. This significantly
increases their risk compared to better-off areas
in the same cities.

The urban population living in informal settlements has actually grown over the last two
decades, from around 650 million in 1990 to more
than 860 million in 2012 (UN-Habitat, 2013).4 This
growth has severely undermined the relevance of
the related target in the Millennium Development
Goals: “By 2020, to have achieved a significant
improvement in the lives of at least 100 million
slum dwellers”. 5 At the same time, local and
national governments often neglect to define,
classify or quantify informal settlements and the
corresponding risks and demands of their inhabitants (Sarmiento et al., 2014).
In some areas in Karachi, Pakistan (Hasan et al.,
2010), there are more than 4,000 inhabitants per
hectare (2.4 m2 of space per inhabitant), compared to 200 persons per hectare (50m2 per
inhabitant) in high-income areas. In Tanzania,
around 70 per cent of Dar es Salaam’s population lives in low-quality housing at risk of regular flooding (Kahn, 2014). In São Paulo, more than
85 per cent of at-risk households live in informal
settlements, with more than half lacking access
to appropriate sanitation and more than 30 per
cent without access to paved roads (ibid.). In fact,
health and sanitation problems within informal
settlements exacerbate and create new risks. In
Tanzania, for example, the lack of clean water
and sanitation can lead to widespread outbreaks
of waterborne diseases and malaria during flood
episodes in informal settlements, thus creating
further vulnerability (World Bank, 2011).
The implementation of land-use and building
regulations becomes a major challenge in such
settings (UNISDR, 2011a; Johnson, 2011), particularly where high population density exacerbates existing risks. Under such conditions,
what two innovative architects said about Caracas almost a decade ago may hold true for many
urban settings today: “Considering ideal conditions is a waste of time […] The point is to avoid
catastrophe” (Brillembourg and Klumpner,
2005).

Concatenated urban risks
The growing complexity of interconnected urban
systems in larger cities contributes to the structuring of the concatenated and potentially cascading
disaster risks discussed in Chapter 10. These systems are directly shaped by the distinct features
of individual cities and yet have common characteristics, notably their interconnectivity (Wamsler,
2014). For example, the increasing dependence of
water, sewerage, waste management and health
systems on electricity supply has resulted in a
shutdown of these critical services during power outages associated with hazard events such as
the Akalla tunnel fire in Stockholm in 2002 or Hurricane Sandy in New York in 2012 (ibid.).
In urban centres, risk is amplified by the degree
of interdependence of sectors, utilities and infrastructure, particularly in those cities that act as
key nodes in the global economy and national
markets (Airmic Technical, 2013; OECD, 2009). For
example, in cities with little built-in redundancy,
failures in the power grid quickly spill over into
telecommunications and transportation, which
in turn impact production, banking and other
sectors.

In late 2012, Hurricane Sandy brought about such
system failures at the very core of a major global economic hub. Operations in the Port of New
York and New Jersey were interrupted, leading
to a disruption of cargo services and, crucially, maritime first responders. This had extensive
and prolonged impacts on both the Port and the
emergency response sector. The New York Stock
Exchange was forced to close for two consecutive days, the only time this has happened since a
major winter storm in 1888, and more than 20,000
flights were cancelled. Internet traffic around the
globe was also affected due to the role of New
York as a major hub for data traffic (National Hurricane Center, 2013; Smythe, 2013).6
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While the direct damage from the storm depended on whether buildings or infrastructure had
been designed to or above code, the indirect loss
and impact was heavily influenced by interdependence (Haraguchi and Kim, 2014). For example, the health, transportation and electricity
sectors suffered significant additional indirect
damage from interruptions in the transport and
building sectors (Table 11.1). These interdependencies mean that certain critical sectors need
to be factored into risk reduction measures and
investment plans to strengthen the city’s resilience (New York City Government, 2013; Haraguchi and Kim, 2014).

Table 11.1 Direct and indirect damage from Hurricane Sandy

11.2

Addressing urban disaster
risks in the HFA

Much of the progress made in addressing urban
disaster risk is associated with strong urban
planning and management in itself, particularly
in higher-income countries. Therefore, a significant amount of effort has been made in the
context of other frameworks, especially in climate change adaptation, rather than the disaster risk reduction sector. These efforts have
given rise to innovative urban practices with
risk reduction co-benefits.
Under Priority for Action 4, the HFA placed considerable emphasis and gave detailed guidance
on the role of urban planning as well as building
standards and regulation in disaster risk reduction, including the design of infrastructure and
critical facilities such as hospitals and schools
(Box 11.3).
Government self-assessment reports prepared
using the HFA Monitor highlight progress over the
last three reporting cycles, even though the progress in this area is considerably lower than in other priorities for action (Figure 11.5). This is also
the case in other areas of Priority for Action 4.

(Source: Haraguchi and Kim, 2014.)

Much of the progress made in addressing urban
disaster risk is associated with strong urban

Box 11.3 Key activities related to urban development in the HFA

(n) Incorporate disaster risk assessments into the urban planning and management of disaster-prone human
settlements, in particular highly populated areas and quickly urbanizing settlements. The issues of informal or
non-permanent housing and the location of housing in high-risk areas should be addressed as priorities, including in the framework of urban poverty reduction and slum-upgrading programmes.
(r) Encourage the revision of existing or the development of new building codes, standards, rehabilitation and
reconstruction practices at the national or local levels, as appropriate, with the aim of making them more applicable in the local context, particularly in informal and marginal human settlements, and reinforce the capacity
to implement, monitor and enforce such codes, through a consensus-based approach, with a view to fostering
disaster-resistant structures.
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Figure 11.5 Progress in managing risk in urban environments

HFA Core Indicator 4.4: Planning and management of human settlements
incorporate disaster risk reduction elements, including enforcement of
building codes.
(Source: UNISDR with data from the HFA Monitor.)

planning and management in itself, particularly in higher-income countries, or has occurred in
the context of other frameworks, especially in climate change adaptation, rather than the disaster
risk reduction sector.
Building on a tradition of supporting household and community efforts in informal urban
development that began in the 1960s (Turner,
1972), there are numerous ongoing examples of
innovative urban practices that may have risk
reduction co-benefits. For example, an innovative approach to social housing in northern
Chile provides families with half a house and
lets them build the other half within a defined
structure but according to their own priorities
and means (Figure 11.6). In the north of Argentina, the Tupac Amaru social movement mobilizes
low-income families to become the construction force behind their own community developments, complete with their own brick kilns
and metalworking factories (McGuirk, 2014). In
India, the National Slum Dwellers Federation has
grown from a small, one-slum advocacy group

to a large network of community organizations
across the globe that successfully negotiate tenancy rights and access to infrastructure and services for inhabitants of informal settlements
(Patel and Mitlin, 2001).
Many governments now have policy frameworks
in place to upgrade and regularize informal settlements, which may include the installation of
risk-reducing infrastructure such as drainage and
slope stabilization. However, as of 2011 around
40 per cent of low-income countries reporting
against the HFA did not invest in reducing risk in
vulnerable urban settlements (UNISDR, 2011b). In
2013, only some 60 per cent of low-income countries and less than 40 per cent of middle-income
countries provided safe land and housing for lowincome households and communities (UNISDR,
2013a). In other contexts, policy still focuses on
eradication or relocation (Box. 11.4), which may
further exacerbate risks and vulnerabilities.

Figure 11.6 Social housing redefined: Quinta Monroy,
Iquique, Chile

(Source: Tadeus Jalocha and Christobal Palma.)
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Box 11.4 Upgrading and eradicating informal settlements in Bangalore and Harare

Up to 20 per cent of Bangalore’s population lives in informal settlements with no
access to basic services. Over a five-year period from 2000 to 2005, the Bangalore Water Supply and Sewerage Board (BWSSB) implemented a programme to
improve water delivery in the slums. By 2005, more than 5 per cent of slum
households in the city had access to water and were fully functioning customers
receiving bills and making payments. The programme allows shared connections between 8 and 12 households and specifically offers lower pricing for households located in the slums.
The project not only increased the number of households with access to the water network, it also reduced
the residents’ dependency on illegal connections and decreased the BWSSB’s amount of non-revenue water
being used.
In Harare and other major cities across Zimbabwe, a different approach was employed to deal with populations in informal settlements. For seven weeks starting in May 2005, a government-led clean-up campaign
named Operation Murambatsvina was implemented with far-reaching impacts. Its aim was to eradicate illegal housing and alleged illicit business activities.
A total of 92,460 housing structures were destroyed and 700,000 people—nearly 6 per cent of the country’s
population—lost their homes. An estimated 2.4 million more people were indirectly affected by the campaign, and the informal work sector, which accounted for 40 per cent of all employment at the time, was
destroyed. As a result, people who had been driven out of their homes were left even more vulnerable.

(Source: Satterthwaite and Mitlin, 2014.)

Within the disaster risk reduction sector itself,
through initiatives such as the Making Cities
Resilient campaign, the HFA has contributed to
a growing awareness of disaster risk in the more
than 2,000 cities that have signed up to date.
Tools such as The UN-Habitat City Resilience Profiling Programme (CRPP; UN-Habitat, 2014a) or
the UNISDR Local HFA Monitor and Ten Essentials
now offer municipal governments the means to
better understand the strengths and weaknesses
of their current approaches to managing disaster
risk. To date, 550 local government reports,7 predominantly from municipal governments, have
been submitted and show a mixed track record
of achievements.

Local governments in high-income countries and
in larger cities may have the capacity to carry out
risk assessments and apply the results in landuse and zoning plans, in building regulations and
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in the design and implementation of infrastructure projects. However, in many low and middleincome countries, the institutional capacity to
support these approaches is usually insufficient,
and in some cases it may be completely lacking.
Many cities and small urban centres have lacked
the sort of risk information, particularly in informal settlements, to inform planning decisions
and investments that could reduce risk and build
resilience even if they had the political will to do
so (UN-Habitat, 2014a). However, there are exceptions, as seen more recently in Brazil (Box 11.5).
Building codes, zoning and land-use planning
have been central measures to address existing
urban risk and the accumulation of new urban
risk. Over the last two decades, the development
and improvement of new and existing building
codes and standards in construction and reconstruction have been at the centre of urban risk
management efforts (UNISDR, 2011a; UNEP and
PSI, 2014). Bringing the private sector to the
table early in urban planning processes can have

Box 11.5 Strengthening capacities for disaster risk management in Brazil

Within only 70 years, Brazil went from being around 30 per cent to 84 per cent urban. This rapid urbanization
process has been characterized by highly unequal urban development and land use. Real estate speculation
has largely excluded low-income households from existing and new residential areas, obliging them to informally occupy areas that were outside of the formal land market. This led to a social construction of disaster
risk over time. A number of Brazil’s metropolitan areas, including Salvador, São Paulo and Rio de Janeiro,
together contain more than one million informal households. Of those households, almost 60 per cent are
located on moderate and steep slopes (Figure 11.7).

Figure 11.7 Informal households situated on moderate and steep slopes in selected Brazilian cities

(Source: UNISDR with 2010 data from IBGE.8)
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These areas are highly susceptible to floods and landslides. During the extended rainy season that affected
Rio de Janeiro in January 2011, landslides and floods caused more than 900 deaths, 300 people went missing
and more than 300,000 people were directly affected in just seven municipalities. Economic losses amounted to US$1.8 billion.9
This has led to a change in how Brazil now approaches disaster risk reduction. In 2011 a cross-sector programme was initiated to discuss challenges and present solutions, resulting in the establishment of the
National Centre for Natural Disaster Alert and Monitoring (CEMADEN). CEMADEN reports to the Ministry of
Science, Technology and Innovation and has five priorities for action: developing early warning and monitoring systems; risk knowledge; reducing the losses and impacts of disasters; communication and education;
and support to the civil defence system to strengthen emergency response (ibid.).
Brazil also reports that it has developed measures to manage the underlying risk drivers, such as reducing
poverty and real estate speculation. The agenda of disaster risk management is now a priority for several
ministries, based on the awareness that disaster is a social process, not an event.10

(Source: Alvalá et al., 2014.)

a direct influence on future risk levels, on compliance with building codes and planning standards, and on investments in retrofitting, and it
can also lead to an enhanced dialogue between
the public and private sectors (Johnson et al.,
2012). However, there is only anecdotal evidence
that this has occurred.

11.3

Urban risk: the future

Ultimately, the capacity of cities to manage their
disaster risks depends on their quality of governance. Some of the most promising developments in recent years are the cases of cities that
have been able to regain control of their planning and management and to strengthen their
urban governance through innovative partnerships between local governments, households
and communities.

Given the volume of capital that will flow into the
urban development and infrastructure sectors in
the coming decades (UNISDR, 2013a), how disaster risk is managed in urban areas will clearly have
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a critical impact on whether future disaster risks
can be reduced or not. Some 60 per cent of the
area expected to be urbanized by 2030 remains to
be built. The projected expansion of urban land
cover between the years 2000 and 2030 is in the
range of 56 to 310 per cent.11 By 2030, an estimated US$25 trillion to US$30 trillion will be invested in new infrastructure, including urban road
construction, water and sanitation, energy and
transport systems, and buildings. It is expected
that roughly US$700 billion a year will be spent
on financing new urban infrastructure in low and
middle-income countries over this period (UNHabitat, 2014).
Whereas in the last two centuries the largest cities were located in the wealthiest nations, low
and middle-income countries are now home to
three-quarters of the world’s urban population
and have most of its largest cities (IPCC, 2014), a
reflection of dramatic economic growth and the
accompanying changes in social, political and
industrial relations and structures (Satterthwaite, 2007; Sassen, 2012).
Urban centres have always concentrated and will
continue to concentrate business and opportunity (Dobbs and Reemes, 2012)—as well as
the accompanying risk. However, much of the

projected growth will not take place in the megacities of Asia, but in “middleweight” cities such
as Foshan in China and Surat in India (Dobbs et
al., 2012). These cities are projected to contribute
two-thirds of global growth by 2025 (ibid.) and to
host more than half of the world’s middle or “consuming” class (ibid.).12
The combination of speculative urban development for a wealthy minority with informal urbanization for a low-income majority in cities with
weak capacities for urban planning and management is likely to continue to drive urban disaster
risk. In the coming decades, most urban growth
is likely to occur in regions like South Asia and
sub-Saharan Africa (Figure 11.8); without radical change, it will epitomize the growth in segregated disaster risk. Many countries in these
regions have relatively weak urban governance.
Governance and system failures to support regulatory functions have undermined the quality of
building controls and created significant vulnerabilities. These include the insufficient quality

of underlying laws and regulations;13 ineffective
administration; insufficient qualifications on the
part of local building code officials, local designers and contractors; an inadequate focus on risk
management; opaque, bureaucratic procedures;
and corruption (GFDRR and UN-Habitat, 2014).
For example, India is projected to see its number
of urban dwellers increase by 404 million over the
next 35 years, which means that around 50 per
cent of the country’s population will live in cities by 2050 (UNDESA, 2014b). In sub-Saharan Africa, similar growth rates mean that 55 per cent of
the region’s population will live in urban areas
by 2050 (ibid.). This represents what has been
described as a tsunami of urbanization.14 Unless
planned and managed, this development is likely
to be accompanied by an equally powerful tsunami of disaster risk.

Figure 11.8 Urban growth in geographical regions

(Source: UNDESA, 2014b.)
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The incapacity of most low-income and some
middle-income countries to provide safely located land for low-income households means that
the growth of informal settlements may continue to be the dominant model through which
people without access to formal land and housing markets resolve their housing needs. Despite
the large number of studies and publications
on urban risk and the rapid expansion of urban
areas, interest and investment in urban poverty and risk reduction have only recently reached
significant levels on the international stage (Satterthwaite and Mitlin, 2014).
In all income geographies, one can find notable exceptions of well-governed cities that have
managed to provide infrastructure and services for their inhabitants. There have also been
numerous projects with international support,
such as the provision of electricity to slum dwellers in Mumbai and Ahmedabad in India (World
Bank and ESMAP, 2011) and the improvement of
sewerage systems for the urban poor in Viet Nam
(World Bank and Australian Aid, 2013). However,
it is highly likely that new urban growth in South
Asia, sub-Saharan Africa and other regions will
tend to magnify and exacerbate disaster risks
(Mitlin and Satterthwaite, 2013).
Ultimately, the capacity of cities to manage their
disaster risks depends on their quality of governance. Some of the most promising developments in recent years are the cases of cities that
have been able to regain control of their planning
and management and to strengthen their urban
governance through innovative partnerships
between local governments, households and
communities. For example, in Medellin and Bogota in Colombia, innovative urban governance was
able to dramatically reduce crime, improve transport and the provision of services, and enhance
the quality of urban living in general.
Through integrated urban projects, the city of
Medellin undertook large-scale investments to
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provide public services to informal settlements
on the hills surrounding the city, particularly
transport, education, housing and green space.
These were presented as an investment in the
city as a whole, stressing solidarity and the need
to reduce inequality and promote opportunity.
One key element of this initiative was the municipality’s ability to work with civil society organizations, which had a presence in, knowledge
of and legitimacy in their neighbourhoods. A
metro and cable car transportation system was
built, enabling citizens in informal hillside settlements to travel to work or accomplish other
business in a matter of minutes, whereas previously the same journey took hours. Green spaces and bicycle lanes were built throughout the
city. New “library parks”—a combination of a
public library, park, and community centre with
architecturally attractive structures—serve the
purposes of education, recreation and social
cohesion, as well as being major tourist attractions. In Medellin, homicide rates went down
from 381 per 100,000 people in 1991 to only 29
in 2007.15 In parallel, both Bogota and Medellin made major investments in assessing and
reducing disaster risk.
The experience of these and other cities shows
that probably the single most important factor
in addressing urban risk is to strengthen urban
governance in a way that involves and empowers citizens and builds partnerships with civil society and the private sector. In contrast,
stand-alone technical interventions to retrofit
schools or hospitals are unlikely to be sustainable and may quite literally drown in a rising tide
of risk.
Effective urban governance will have to recognize the direct relationship between functioning infrastructure, environmental sustainability,
productivity, equity and quality of life. By extension, this means that the social and environmental drivers of disaster risk will also have to be
taken into account.

And yet, unfortunately, disaster risk is still rarely mentioned as cities compete to attract investment. Investments in new smart or eco-cities do
not seem to address underlying issues of inequality in access to services and infrastructure. If
these issues are not addressed, a more probable scenario is one of emerging Blade Runner cities where evictions and relocations make way
for new enclaves to attract global investment
against a backdrop of increasing urban inequality and disaster risk.
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Notes
1 Accessed 11 January 2015.
2 The definition of “urban” varies according to context. For more
information on the characteristics of urbanization in Africa, see
Henderson et al., 2013.
3 http://www.ted.com/talks/paul_romer.
4 However, one should note that the percentage of people living
in informal settlements has declined over the same time period in
all regions apart from West Asia (ibid.).
5 http://www.un.org/millenniumgoals/environ.shtml.
6 http://research.dyn.com/2012/10/hurricane-sandy-initialimpact/ (accessed 8 December 2014).
7 Total number of online and offline local government reports
submitted using the Local HFA Monitor as of October 2014.
8 h t t p : // w w w . s i d r a . i b g e . g o v . b r / b d a / t a b e l a / l i s t a b l .
asp?z=cd&o=20&i=P&c=4012 (accessed 15 December 2014).
9 Source: http://www.mi.gov.br/pt/c/document_library/get_file?
uuid=74dde46c-544a-4bc4-a6e1-852d4c09be06&groupId=10157
(accessed 15 December 2014).
10 Personal communication, Ministry of Science, Technology
and Innovation, Government of Brazil.
11 Intergovernmental Panel on Climate Change Fifth Assessment
Report, Working Group III, 2014.
12 The “consuming class” is defined as the share of the
population with disposable income of more than US$10 per day or
US$3,600 per annum (at 2005 ppp).
13 “Quality” has at least two broad meanings here: i) a legal
meaning focused on the functional effectiveness of the law in delivering policy objectives and ii) a technical meaning that considers the relevance of the technical standards established by law.
14 Joan Clos, Executive Director of UN-Habitat, at the opening
of the 6th World Urban Forum in Naples, Italy, 3 September 2012:
http://www.un.org/apps/news/story.asp?NewsID=42795 (accessed 11 January 2015).
15 http://www.iadb.org/en/topics/citizen-security/impactmedellin,5687.html (accessed 11 January 2015).
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Chapter 12

Welcome to the
Anthropocene:
Overconsumption
and biocapacity
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As overconsumption progressively overwhelms the capacity of planetary systems, risk to the
world�s social and economic system as a whole is increasing to potentially catastrophic levels.
�limate change, declining �iodiversity and depleted water availa�ility will lead to increasing
disaster risks.
�hile the ��A has recogni�ed the role of climate change in driving risk, its interpretation has not
allowed full recognition of the fact that those risks are not evenly shared. Increased ine�uality
transfers and concentrates those risks in low-income households, territories and economies.

12.1

In search of a missing planet

The global ecological footprint currently exceeds
the earth’s biocapacity by far. Current economic
growth models rely on high levels of CO ؍emissions and the increasing consumption of environmental resources, including freshwater, forest and marine resources.
Today, the Fijian island village of Vunidogolo is
still relatively unknown, but it is already on its
way to making history. The permanent relocation
of its entire population as a precaution against

Figure 12.1 Human demand already exceeds the planet’s capacities

(Source: Global Footprint Network, 2013.)
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rising sea levels made headlines in countless
news outlets and social media posts. After the village suffered repeatedly from heavy floods and
storms, the government of Fiji decided on this
radical move, and in January 2014 all residents
of Vunidogolo were relocated to higher ground.
Vunidogolo is not alone. More than 650 communities all over Fiji are threatened by loss of coastal land and damage to infrastructure from sea
level rise and storm surges, and more than 40
communities have already been identified for
relocation within the next 10 years.1 The people

of Vunidogolo are not responsible for the greenhouse gas emissions that are contributing to
global climate change and rising sea levels. Those
emissions are associated with high levels of energy consumption in other parts of the world. However, the residents of the village are quite literally
paying the price: they contributed around onethird of the total cost of construction, farm and
fish pond development incurred in the course of
relocation.

and marine habitats, clean air and rich soil (Nair,
2014). The ecological footprint currently created
by this overconsumption of energy and natural
capital now exceeds the capacity of the planet to
provide the resources used and to absorb waste,
including greenhouse gas emissions. Somewhere
around 1970, consumption surpassed the planet’s biocapacity for the first time. It is estimated
that consumption now exceeds the biocapacity
of the planet by around 50 per cent (Figure 12.1).

The current approach to economic growth
depends on an increasing and unsustainable
overconsumption of energy, fresh water, forests

As GDP per capita grows, so do consumption and
waste (Box 12.1).

Box 12.1 Destructive consumption and distribution patterns

Current consumption and distribution patterns have a direct impact on climate, water, land and biodiversity,
which in turn mediate disaster risk. For example, more than a quarter of global agricultural production is lost
or wasted (FAO, 2012) along the supply chain, from production to storage, processing, distribution and consumption (EIU, 2014).
As Figure 12.2 highlights, Europe, the United States of America and a group of industrialized Asian countries
including China, Japan and the Republic of Korea are mainly responsible for food waste in consumption,
while losses in the production phase are particularly high in Latin America, Europe and sub-Saharan Africa.
Figure 12.2 Relative food loss and waste by region and by phase of the food supply chain

(Source: FAO, 2013b.)

Only the United States of America and China emit more greenhouse gases than the estimated 3.3 gigatonnes
of CO ؍equivalent emitted by global food waste in 2007. Food waste now accounts for up to 10 per cent of
human-generated greenhouse gas emissions, in comparison to 35 per cent from the energy sector and 18 per
cent from industry (UNEP, 2012; FAO, 2012; Vermeulen et al., 2012).
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This form of waste also comes at a high cost: worldwide, the equivalent of US$750 billion, or the GDP of Switzerland, is wasted every year (FAO, 2012). This type of waste contributes directly to food insecurity (EIU, 2014)
and consumes large amounts of scarce ground, surface water (equivalent to the annual discharge of the
Volga River or three times the volume of Lake Geneva) and productive land (equal to 28 per cent of global
agricultural land area in 2007). These two critical resources shape the vulnerability of those who depend on
them (FAO, 2012; Mekonnen and Hoekstra, 2011).
Food waste contributes to tighter global food availability and more volatile food prices, which in turn threaten food security and resilience in substantial parts of the population of sub-Saharan Africa and South Asia in
particular (EIU, 2013; UNISDR, 2013a).

Energy consumption increases with rising GDP per
capita; however, as highlighted in Chapter 13, the
relationship is non-linear. The total global primary
energy supply more than doubled between 1971
and 2011, while the global population grew by 86
per cent over the same time frame (OECD and IEA,
2013). This has contributed to significant increases in CO2 emissions (IEA, 2013; OECD and IEA,
2013), particularly in rapidly growing and urbanizing economies such as India and China. In 1980, for
example, electricity consumption in India was less
than a tenth of the world average. By the year 2010
it had increased by 358 per cent, compared to a
world average of 88 per cent.2 Largely based on
coal, the country’s electricity generation accounts
for almost half (48 per cent) of its total CO2 emissions (von Hauff and Kundu, 2002).
Overconsumption now exceeds the capacity of a
number of different planetary systems. In this context, Rockström et al. (2009) identified nine different planetary boundaries which can be grouped
as follows: boundaries defining a safe global level of depleting non-renewable fossil resources,
such as energy (coal, oil, gas), and fossil groundwater; boundaries defining a safe global level of
use of the living biosphere, including the exploitation of ecosystems, protection of biodiversity and
consuming renewable resources, such as land
use; and boundaries defining a safe global level
of the planetary system’s capacity to absorb and
dissipate human waste flows, including carbon,
nitrogen, phosphorus, and toxic chemicals such
as pesticides. At least three of these boundaries
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(climate change, biodiversity loss and the nitrogen cycle) have already been breached (ibid.).3
Climate change is probably the best known of
these planetary boundaries, and its relationship
with increasing disaster risks has already been
clearly established (IPCC, 2012 and 2014). Disaster risk is magnified by climate change (UNISDR, 2009a, 2011a; IPCC, 2012; SEI, 2014). Climate
change is already altering the frequency and
intensity of many weather-related hazards (IPCC,
2014) as well as steadily increasing the vulnerability and eroding the resilience of exposed populations that depend on arable land, access to
water, and stable mean temperatures and rainfall (UNDP et al., 2013).

At the same time, breaking through other boundaries also has implications for disaster risk. Economic growth is often associated with ecosystem
destruction and degradation, for example with
the conversion of mangrove forests into shrimp
farms, primary forests into plantations to produce palm oil or soya, or wetlands and floodplains
into urban developments, or with the processes
of land degradation and aquifer exhaustion associated with intensive agriculture.

Figure 12.3 Global trends in forest cover, 1990-2010

(Source: OECD, 2012.)

One underlying driver of disaster risk is the loss
of biodiversity, including the loss of forests
(both in terms of size and diversity), wetlands,
coral reefs, mangroves, areas under sustainable management and protected areas, the loss
of threatened species and marine stocks, and
the degradation of regulatory and provisioning
ecosystem services (IPCC, 2012; UNISDR, 2009a,
2011a, 2013a; World Bank, 2013). In particular,
the loss of forests, wetlands and coastal areas
with mangroves and coral reefs have direct
implications for risk (IPCC, 2014; PEDRR, 2010;
Chatenoux and Peduzzi, 2013).
Forest cover reduces landslide and drought risk
in particular (UNISDR, 2011a), but as in the case
of wetlands, mangroves and coral reefs, global coverage was in decline until recently, except
in OECD countries (Figure 12.3). For example,
between the adoption of the HFA in 2005 and
2013—in a period of only eight years—the Amazon is estimated to have lost approximately
70,000 km2 of its rainforest, an area the size of
Ireland or Panama.

Global data on the loss of critical regulatory ecosystem services, including forests, mangroves,
wetlands, coral reefs and aquifers, as well as data
on climate change highlight that many ecosystems are now approaching tipping points beyond
which recovery is difficult or impossible, with
unpredictable but potentially dangerous implications for future disaster risk.
The impact of water scarcity has also been discussed extensively (UNISDR, 2013a; Erian et al.,
2012; IPCC, 2012). In the regions most heavily affected, it will have a direct relationship with
disaster risk, both in terms of increasing agricultural and hydrological drought hazard as well as
increasing vulnerability. Agricultural production,
and thus also rural incomes, will be increasingly challenged, which will undermine resilience to
drought and other hazard impacts. The increasing
cost and declining availability of drinking water
in urban areas will particularly affect low-income
communities, which already have very unequal
access to this resource. Again, this is a challenge to
resilience and to the capacity of households and
communities to manage disaster risks.
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Figure 12.4 Land degradation in South and Central America

Globally, land degradation is another key driver,
particularly when it comes to drought risk (UNISDR, 2013a; Erian et al., 2012). The effects of land
degradation are often irreversible, and where
land rehabilitation is attempted it is usually costly and labour-intensive (Erian et al., 2014). Already
ten years ago, it was estimated that more than 30
per cent of the world’s land surface was vulnerable to degradation (WMO, 2005).
In Africa, 52 per cent of land is considered degraded (Erian et al., 2014). Countries with severe land
degradation (i.e. 75 per cent of their land) include
Lesotho, Djibouti, Sierra Leone, the Democratic
Republic of Congo and Zambia. Another 24 countries, including South Africa and Nigeria, as well
as some low-income countries such as Swaziland,
Zimbabwe and Eritrea, show severe land degradation to the tune of 50-75 per cent of their land area.
In South America, a more complex process of
land degradation and change in vegetation cover can be observed (Erian et al., 2014). There has
been significant degradation in some parts of
Brazil, Argentina and Peru in particular, resulting
in a total of almost 500 million hectares of land
degraded in South America (Figure 12.4). Of that
area, more than 165 million hectares show moderate to severe degradation, amounting to more
than 10 per cent of the continent’s total land area
(Erian et al., 2014). However, the dynamics of vegetation cover and investments in land development mean that more than 12 per cent of the
total land area can be considered highly developed, outweighing the overall scale of degradation. However, this figure obviously hides the
high levels of local soil degradation that have significant impacts on communities and local economies (ibid.).
The real cost of land degradation is difficult to
assess. However, as an example of how significant
the associated costs are, Table 12.1 shows the
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(Source: Erian et al., 2014.)

estimated loss value of land degradation in the
Syrian Arab Republic, including cultivated, range
and forest lands.
Given that the different planetary systems are
concatenated, breaching any one boundary
affects the others, and all of them have an impact
on disaster risk. As the overconsumption of energy and natural capital breaks through successive planetary boundaries, it has ushered in a
new era that some scientists are now calling the
Anthropocene: an epoch in which human activities have a significant impact on the planet’s ecosystems (Rockström et al., 2013). The concept
of the Anthropocene has still not been adopted
as orthodox scientific nomenclature, but one of
its salient and defining characteristics is that of
increasing disaster loss and impacts as indicators
of planetary systems in distress.
Given that its causes and consequences are global and that it threatens the very foundations of

Table 12.1 Value loss of crops, land and employment from drought in the Syrian Arab Republic

(Source: Erian et al., 2014.)

social and economic life on the planet, overconsumption could be characterized as a meta-driver
of risk. However, as with other risk drivers, overconsumption is also permeated with and characterized by social and territorial inequality. As the
example of Vunidogolo highlights, many of the
disaster risks associated with the overconsumption of energy and natural capital are not borne
directly by those who benefit from the wealth
generated, but are instead transferred to other

sectors and geographies. Furthermore, breaching the planetary boundaries then becomes
another driver of risk inequality by redistributing disaster risks and the associated losses and
impacts.
Many economically successful countries have
already exceeded their own biocapacity and have
then become dependent on importing biocapacity from other countries (Figure 12.5).

Figure 12.5 The ecological wealth of nations

(Source: Global Footprint Network, 2013.)
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12.2

�r�gre�� in p�li�� and
planning under the HFA

The environment sector has been able to apply
the HFA in part, and the climate change agenda
has generated important momentum in political
and economic terms. But while disaster risk management has now been relatively well integrated
into agendas related to biodiversity, water, sustainability, energy and climate change, environmental management and climate change mitigation have not played a large enough role in the
implementation of the HFA.
Under Priority for Action 4 (Box 12.2), the HFA
placed considerable emphasis on environmental
management (Box 12.2).

Disaster risk management has now been relatively well integrated into agendas related to
biodiversity, water, sustainability, energy and
climate change. At the policy level, many regional and international frameworks and initiatives
now make explicit reference to disaster risk and
risk management, such as the Rio+20 outcome
document (United Nations, 2012); the UN Convention to Combat Desertification;4 the Ramsar
Convention on Wetlands; 5 and the Convention
on Biological Diversity.6 In addition, the Special Report on Managing the Risks of Extreme

Figure 12.6 Progress reported in reducing disaster risk through
environmental management

This is one of the few areas under Priority for
Action 4 where HFA progress reports highlight
above-average levels of achievement (Figure
12.6). While little of this progress is associated
with the disaster risk management sector per se,
the environmental sector has been able to use
the HFA to strengthen international and regional policy and to exert an influence on practice.
At the same time, the climate change sector has
generated important additional support and
momentum in political and economic terms.
HFA Core Indicator 4.1: DRR as an integral objective of environment-related
policies and plans, land-use management and climate change adaptation.
(Source: UNISDR.)

Box 12.2 Key activities related to environmental management in the HFA

(a) Encourage the sustainable use and management of ecosystems, including through better land-use planning
and development activities to reduce risk and vulnerabilities.
(b) Implement integrated environmental and natural resource management approaches that incorporate disaster risk reduction, including structural and non-structural measures, such as integrated flood management and
appropriate management of fragile ecosystems.
(c) Promote the integration of risk reduction associated with existing climate variability and future climate
change into strategies for the reduction of disaster risk and adaptation to climate change, which would include
the clear identification of climate-related disaster risks, the design of specific risk reduction measures and an
improved and routine use of climate risk information by planners, engineers and other decision-makers.
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Events and Disasters to Advance Climate Change
Adaptation (SREX) published by the IPCC in 2012
addressed how critical disaster risk management
is to climate change adaptation.
In 2012, member states of the International Union
for Conservation of Nature (IUCN) were asked to
use HFA Priority for Action 4 as guidance on how
to strengthen “nature-based” disaster risk management in their environmental policies and
practices (UNEP, 2014). At the same time, a growing number of regional frameworks highlight the
need to take disaster risk into account in environmental management and vice versa (ibid.).
There have also been successes in evaluation and
planning. For example, the overwhelming majority of HFA progress reports for 2013 (a total of
94) confirmed that disaster risk considerations
have been integrated into environmental impact
assessments (EIAs; UNISDR, 2013b). New frameworks have been developed that merge disaster
risk considerations in practice with the application of EIAs and strategic environmental assessments (SEAs), such as the ten-step guide produced
by the Caribbean Development Bank or the use of
EIAs to climate-proof projects in Australia, Canada
and the Netherlands (Agrawala et al., 2010; UNEP,
2014). In Sri Lanka, the government used the SEA
approach to develop a comprehensive sustainable
development framework for the reconstruction of
the Northern Province, taking into account major
hazards such as storm surges, flooding, tsunami
and sea level rise (PEDRR, 2010).
Due to the absence of consistent output indicators, it is more difficult to measure how much
of this progress at the policy level has translated into meaningful practice. However, anecdotal
evidence paints a picture of growing momentum
in some areas and challenges in others.
Climate change
Climate change has emerged as a sector in itself
at the national, regional and international levels,

with its own institutional arrangements, global
framework and funding mechanisms. Since the
formulation of the Nairobi Work Programme at
the Conference of the Parties in 2006, a plethora of strategies, frameworks and funding mechanisms has certainly created the impression of
convergence and coherence of climate change
agendas with those of disaster risk reduction and
sustainable development (UNEP, 2014).
However, this impression contrasts with a lack of
true institutional and practical integration (SEI,
2014). Several countries, such as the Philippines,
Viet Nam and others in the Pacific region, have
managed to take the opportunity to effectively merge regulation and technical guidelines as
well as national policy frameworks and budgets
for disaster risk reduction and climate change
adaptation. However, those countries remain the
minority, and most national policies, while citing
the respective other domain, maintain distinct
boundaries in concepts, plans, methodologies,
reporting lines, responsibilities, budgets and
other areas (ibid.).
At the same time, a large number of climate
change adaptation projects have strong disaster risk reduction components even though they
are not labelled as such (UNISDR, 2009a). In addition, the climate change sector has probably had
far more political influence at all levels than the
disaster risk reduction sector itself. In fact, it is
likely that the disaster risk reduction sector profits from the momentum generated by the climate
change sector, even if the two are still weakly
integrated in practice.
Environmental management
A number of approaches and tools in environmental management now take explicit account
of disaster risk. For example, integrated water
resource management integrates disaster risk
considerations into the management of excess
supply and/or scarcity of water (UNEP, 2014).
The European Union’s Floods Directive and the
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Figure 12.7 Living river flood control through green-grey infrastructure, Napa Valley, California

(Source: Conservation International, 2014.)

Mekong River Commission’s Water Resources
Management-based Basin Development Strategy are examples of such strategies with significant spatial coverage and high levels of ambition
(European Commission, 2007; MRC, 2010).

and non-governmental organizations at the subnational level. The success of this coordination
led to replication in other municipalities and ultimately to the creation of a national micro-watershed commission in Guatemala (ibid.).

Similarly, national and regional approaches to
incorporating disaster risk reduction into environmental management can be found in the context of forest fire management (e.g. in Jamaica
and Lebanon), coastal zone management (e.g. in
Belize, Viet Nam and Kenya), and protected areas
management (e.g. in Mali, New Zealand and Nepal)
(UNEP, 2014). The application of these tools in
practice would seem to be gaining momentum.

Ecosystem approaches to disaster risk reduction
Another practice with enormous potential which
has yet to be fully realized is that of payment for ecosystem services (UNISDR, 2009a). Though difficult
to assess in economic terms, the regulating services of ecosystems—such as soil protection and flood
management—may be their greatest economic value (UNEP, 2014). However, working examples are
still few and far between, and the practice remains
far from mainstream (UNISDR, 2011a, 2013a).

However, there are still only few examples of integrated community-level approaches that have
been scaled up with success. One exception is the
grassroots approach to water management at the
border between Guatemala and Mexico, where
local initiative has turned into national strategy
(IUCN, 2012). In the Guatemalan municipality of
Tacaná, 14 micro-watershed councils successfully engaged with the municipal authorities to
develop a coordinated alliance of government
238

Part III - Chapter 12

New approaches also blend grey and green infrastructure in a way that maximizes different ecosystem services, including the reduction of flood
risks. For example, in Napa Valley, California,
green infrastructure in the form of wetlands creation and protection as well as floodplain restoration is combined with a set of grey infrastructure
investments such as conventional rock and concrete flood protection (Figure 12.7).

Mangrove conservation and restoration is another area where considerable efforts have been
invested, though the results are still mixed. For
example, 9,050 hectares of mangroves were
planted in West Bengal, India between 1989 and
1995 with a success rate of only 1.5 per cent (Lewis, 2001). Mangroves can reduce flood impact by
protecting against storm surge, reducing wave
heights by up to 50 centimetres and reducing surface waves from wind by more than 75 per cent
(McIvor et al., 2013). However, the conditions for
successful restoration are not found everywhere.
To address these challenges, hybrid approaches using mangrove reforestation in combination
with common structural solutions have also been
developed to reduce delta and coastal vulnerability and to create socioeconomic benefits at the
same time (Winterwerp et al., 2003). For example, in north-central Java, Indonesia, mangrove
belts were widely promoted but did not stabilize
eroding coastlines and could not be restored successfully due to the morphology of the shoreline.

Instead, the coast continued to degrade at an
alarming rate (Winterwerp et al., 2014). However, a combination of permeable structures on the
one hand and engineering techniques on the other enabled enough sediment to accumulate, thus
creating sufficient elevation for the mangroves to
colonize naturally (ibid.).
While anecdotal examples of successful (and
unsuccessful) approaches to ecosystem and
environmental management abound, it is difficult to measure their global impact. However,
significant investments in restoring and protecting natural capital are being made, and they have
proved to be effective in reversing the loss of biodiversity and ecosystem decline at the local level
(OECD, 2012). For example, efforts in reforestation and natural forest regeneration, particularly in OECD countries and emerging economies,
are projected to show results from 2020 onwards,
with a significant increase in overall forest cover projected to continue up to 2050 (Figure 12.8).

Figure 12.8 Global forest area change, 2010-2050

Note: BRIICS = Brazil, Russia, India, Indonesia, China, South Africa.

(Source: OECD, 2012.)
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Figure 12.9 Estimated increase in green roof
development in North America

12.3

Breaching the boundaries

The pursuit of economic growth depends on an
increasing and unsustainable overconsumption
of energy, fresh water, forests and marine habitats, clean air and rich soil. The ecological footprint currently exceeds the planet’s biocapacity
by around 50 per cent, and future projections—
without a serious shift in thinking and practice—
look even worse.

There is also momentum in the adoption of local
solutions, for example in the case of green roofs.
Highlighted in previous editions of the GAR (UNISDR, 2011a and 2013a), these roofs exemplify an
approach to building design that: increases thermal performance, reducing energy consumption while providing more comfortable living and
working conditions; reduces urban heat islands,
improving air quality; provides additional green
areas in cities; and at the same time regulates
run-off during heavy rains, reducing flood risk.
The dynamism of the green roof industry is illustrated by the fact that in North America alone,
approximately 20 million square feet (1.86 million square metres) of green roofs were installed
in 2012, up from about 5 million square feet in
2005 (Figure 12.9). This is still a minute percentage of new roof area (Green Roofs for Healthy
Cities, 2014). But it does illustrate the kind of
momentum that is now taking shape in the application of innovative approaches which provide
social, economic and environmental benefits as
well as disaster risk reduction co-benefits, and
which are being driven from the bottom up by
households, communities, businesses and local
governments.

If current projections of economic growth and
consumption continue, by the year 2030 the biocapacity of the planet will have been exceeded
by around 200 per cent. In other words, two additional planets will be required to sustain consumption and absorb waste. As a meta-driver,
this poses the risk of the ultimate kata-strophe.
The planetary boundary for CO ؍emissions has
been set at 350 ppm,7 but current levels are
already close to 400 ppm and rising (Figure 12.10).
Annual global CO ؍emissions rose by 54 per cent
between 1990 and 2011 (IPCC, 2013). Emissions

Figure 12.10 Growth in emissions results in high levels
of CO ؍in the atmosphere

(Source: UNISDR with data from NOAA.8)
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per capita vary greatly, with North America continuing to be far ahead of all other regions (IEA,
2013). Emissions per unit of GDP decreased
across all of the largest emitters,9 particularly in
China and Russia, due to increasing energy efficiency along the energy value chain, among other
improvements. However, this has not been sufficient to compensate for increasing emissions per
capita: for example, India and China respectively doubled and tripled their per capita emissions
between 1990 and 2011 (OECD and IEA, 2013).

Globally, half of the emissions budget that was
established in order to limit climate change to
2°C had already been depleted by 2011 (IPCC,
2013). If current emissions continue, this budget will be completely exhausted by 2045, consequently leading to a temperature change well
above 2°C.

Due to processes such as changes in ice sheets,
ocean warming, vegetation change occurring
over long time scales and complex feedback,
the climate will continue to be affected by these
changes for hundreds or perhaps thousands of
years even if temperatures are stabilized (ibid.).
Therefore, even if emissions were to be capped
today, climate change would continue to generate risk and create “reasons for concern” (see Box
12.3). These include climate-related extremes
such as floods, cyclones, wildfires, droughts and
heat waves, as identified with very high confidence by the IPCC (IPCC, 2014). In turn, those
extremes would alter ecosystems, the supply of
food and water, urban systems, and ultimately
human well-being. Climate-related hazards will
also continue to exacerbate existing vulnerabilities and exposures (IPCC, 2012, 2014). If emissions continue to grow unchecked, that risk can
become catastrophic.

Box 12.3 The five “reasons for concern” (RFCs) of the IPCC’s Fifth Assessment Report

Dangerous anthropogenic, i.e. human-induced, climate change will continue to drive risk. There are five “reasons for concern” that scientists and policymakers have identified as critical to human, economic and ecosystem well-being:
1. Unique and threatened systems: Climate change will affect already threatened ecosystems and cultures
with warming of 2°C. Arctic sea ice and coral reef systems that have particularly low adaptive capacities will
be in severe danger.
2. Extreme weather events: Risks from extreme events are already moderate and expected to rise with
increasing temperatures. Higher levels of warming may exacerbate risks from certain types of events, such as
heat waves.
3. Distribution of impacts: Unevenly distributed risks generally affect disadvantaged communities the most.
Climate change impacts are already known to be regionally differentiated, with high risks of unevenly distributed impacts for warming above 2°C.
4. Global aggregate impacts: The risks of global aggregate impacts encompassing both biodiversity and the
global economy are moderate with warming of 1°C to 2°C. Aggregate impacts increase with rising temperatures, leading to high risks associated with warming of 3°C or more.
5. Large-scale singular events: The risks associated with abrupt and irreversible changes in some physical
systems and ecosystems are moderate for warming between 0°C and 1°C, with Arctic ecosystems and coral
reef systems already experiencing irreversible changes. Disproportionate increases in risks are expected as
temperatures change between 1°C and 2°C, with high risks associated with 3°C or more warming due to the
potential of sea level rise from ice sheet loss.
(Source: IPCC, 2014.)
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Energy generation, and therefore consumption, also contribute to the depletion of natural
resources such as water. Global water demand
will increase dramatically even if agricultural production practices become more water-efficient
(OECD, 2012). This increase will be driven mainly by growing demand for electricity generation
and manufacturing in emerging markets such as
Brazil, China and India (Figure 12.11).
By 2050, it is estimated that 40 per cent of the
global population will be living in river basins
that experience severe water stress, particularly in Africa and Asia (Figure 12.12). Groundwater
depletion is projected to become a severe challenge for agriculture and urban water supplies,
and though water supply should improve overall,
it appears likely that more than 240 million people will not have access to drinking water by 2050
(OECD, 2012). This does not bode well for disaster
risk reduction.
Current projections show that the speed and
scale at which ecosystem decline could proceed,

not least due to sea level rise, may render existing efforts to manage disaster risk insufficient
and ineffective. For example, the global reduction of wetland areas—an estimated 50 per
cent since the beginning of the twentieth century—will lead to a severe reduction in global
and especially local capacity to absorb water
during floods and to reduce peak flows (TEEB,
2013). For coastal wetlands, i.e. wetlands in the
world’s major river deltas, a 52 per cent decline
was recorded between the 1980s and early
2000s (Coleman et al., 2008). Global estimates of
future wetland loss are not currently available,
but local and regional projections draw a bleak
picture. For example, the area south of Freeport
in Texas is projected to lose significant areas of
wetland cover due to sea level rise by 2050 (Figure 12.13).
The cost of lost wetlands due to damage from
lack of storm protection is potentially significant. In the United States, the cost of losing 1

Figure 12.11 Global water demand by 2050

Note: BRIICS = Brazil, Russia, India, Indonesia, China, South Africa. RoW = Rest of the world.

(Source: OECD, 2012.)
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Figure 12.12 Population projected to be living under severe water stress by 2050

(Source: OECD, 2012.)

Figure 12.13 Projected changes in coastal wetland cover in Texas by 2050

(Source: NOAA (http://coast.noaa.gov/digitalcoast/dataregistry/#.)

hectare of coastal wetlands has been estimated
at US$33,000 (Constanza et al., 2008).
Other biodiversity hotspots such as mangrove
forests and coral reefs are also degrading at a
rapid pace. FAO estimates that the total coastal

mangrove area worldwide declined from 188,000
km ؍in 1980 to 152,000 km2 in 2005, a loss of 20
per cent over only 25 years (2007). Coral reefs
have been proved to act as buffers to storm surges but are also on the decline. For example, it is
estimated that 85 per cent of oyster reefs were
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Figure 12.14 Projections of coral reef decline

(Source: van Hooidonk et al., 2013.)

lost between 1930 and 2003 (Butchart et al.,
2010). Globally, a total of 90 per cent of reef locations are projected to experience severe bleaching by 2050 (Figure 12.14).
The destruction of planetary systems promises
the ultimate kata-strophe. Under the most stark
projections, the planet will have lost all its glaciers and have sterile oceans within just a few
hundred years. There is no doubt that there will
always be winners and losers in the shifting equations of overwhelmed planetary systems. But current assumptions regarding social and economic
development and urbanization will hold little
water. It is still unclear whether or not the plethora of local initiatives promoting green infrastructure, renewable energy, biodiversity restoration
and other areas can gain traction quickly enough
to change course. Even if it is too little, too late,
these initiatives still provide hope. Ultimately,
the key question is how to protect a planet that
provides the basis for human and social wellbeing without simply protecting a paradigm that
is currently destroying it.
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Notes
1 http://aosis.org /repor ts-fiji-latest- countr y-to-relocateclimate-refugees (accessed 11 January 2015).
2 World Bank data: http://data.worldbank.org.
3 There is some debate as to the definition of the exact values that
constitute these planetary boundaries. Moreover, researchers are
in agreement that not all boundaries apply globally, and instead
it is local conditions that will define when critical thresholds have
been reached. Moreover, there is some difficulty in interpreting
the data for policymaking, and assigning arbitrary acceptable
limits may create new risks (http://www.nature.com/nature/
journal/v461/n7263/full/461447b.html). Despite these caveats,
the debate on planetary boundaries has been a useful dooropener to a more profound debate on unsustainable current
consumption patterns. For more information on the discussion
of planetary boundaries, see http://www.nature.com/news/
specials/planetaryboundaries/index.html.
4 http://www.unccd.int/en/about-the-convention/Pages/Aboutthe-Convention.aspx (accessed 11 January 2015).
5 http://www.ramsar.org/cda/en/ramsar-documents-textsconvention-on/main/ramsar/1-31-38%5E20671_4000_0__
6 http://www.cbd.int/sp.
7 350 ppm has been identified as the limit if global warming is
not to exceed 2°C, where ppm = parts per million, i.e. the ratio of
the number of gas molecules to the total number of molecules
of dry air.
8 http://co2now.org/Current-CO2/CO2-Now/noaa-mauna-loaco2-data.html.
9 The largest emitters since 1990 are (in order of magnitude)
China, the United States of America, the Russian Federation, India
and Japan (IEA, 2013).
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Conclusion:
Making development sustainable

As the global community moves towards establishing objectives and targets under the Sustainable
Development Goals (SDGs), which for the first time will be framed for universal application, there is
an urgent need to reinterpret disaster risk reduction so that it weaves and flows through development as a set of mutually supportive approaches and practices. Without effective disaster risk
management, sustainable development will not be sustainable and the SDGs will not be achieved.
Disaster risk reduction can be achieved. Decades of experience in managing disasters and reducing climate and disaster risk have produced a wealth of knowledge and good practice which can
be applied within social and productive sectors and which make good financial sense.

13.1

The need for change

Accumulated disaster risk now directly challenges the capacity of many countries to make the
capital investments and social expenditure required to achieve sustainable development.
Apart from overconsumption and inequality, the
current development paradigm also generates
and accumulates disaster risk, which has impacts
in three different dimensions.
Firstly, public and private investment decisions
that fail to take hazards into account may generate risks, losses and impacts for those who made
the investments, as companies such as Toyota discovered to their cost during the 2011 Chao
Phraya River floods in Thailand.

Secondly, and as multiple examples from this
report and previous editions of the GAR have
shown, those risks, losses and impacts are often
not borne by the risk takers but are instead transferred to other social sectors or territories. This
is the case, for example, in speculative urban

developments that may increase flood risks for
households in informal settlements in other
areas of a city.
Thirdly, and as exemplified by climate change
and the destruction of biodiversity, other risks
are transferred to the commons. As a consequence, the different planetary systems on
which all people depend for survival are now at
risk, a scenario in which there are ultimately no
winners.
As such, the world is moving beyond an equilibrium state, be it in social, economic, political or
environmental terms. Models of the future are
characterized by increasing uncertainty, as outliers beyond the boundaries of what can be expected are becoming the new normal.
The worst-case implications are kata-strophe on
a global scale, as overconsumption overwhelms
the biocapacity of planetary systems, while rapidly increasing and unevenly distributed disaster
risk erodes the resilience of those most in need
of development. Accumulated disaster risk now
directly challenges the capacity of many countries to make the capital investments and social
expenditure which will be required to achieve
sustainable development.
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As a result, if the expected outcome of the HFA,
the substantial reduction in disaster losses, in lives
and in the social, economic and environmental
assets of countries and communities, is ever to be
achieved, there is a growing consensus that the
development drivers of risk, for example climate
change, the overconsumption of natural capital,
poverty and inequality will have to be addressed.
In order to do so, it is essential to manage disaster risks more effectively. However, this in turn
implies reinterpreting the way disaster risk
reduction has been approached and practised
to date. Managing risk, and not just the disasters
that arise from unmanaged risk, has to become
the new normal in development practice. Otherwise, sustainable development will not be
sustainable.

13.2

No Planet B

While income and energy consumption must rise
in low-income countries to ensure social progress, beyond a given threshold rising income and
energy consumption no longer correlate closely
with social development. This shows that sustainable development is possible.
If the entire global population were to consume
at the per capita average of the United States
of America, the equivalent of four planets Earth
would be required in order to provide the necessary biocapacity. Unfortunately, at this point in
time there is only one planet Earth, which makes
a development paradigm based on economic
growth and which generates overconsumption
and inequality untenable.
There is now a growing consensus about the need
to move towards a low-carbon economy, which
in turn implies transformation in other areas, for
example in agriculture and urban development
(Rockström et al., 2013). Implicit values about
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development do seem to be changing, challenging and overturning deep-rooted assumptions
about economic growth, social well-being and
risk.
Global annual CO2 emissions are now approaching 5 tons per capita. Until very recently, the
orthodox view was that increases in energy consumption have a positive and necessary impact
on social and human development (von Hauff
and Kundu, 2002). Similarly, it has generally been
assumed that continuously increasing GDP is
necessary for countries to achieve social wellbeing and human development. Both of those
assumptions are now being overturned.
As Figure 13.1 shows, the relationship between
increasing energy consumption and human
development (as measured by the Human Development Index) is non-linear. At one end of the
curve, even slight increases in energy consumption lead to major gains in human development.
However, beyond a certain point the development gains from higher energy consumption
are increasingly tenuous. For example, the consumption of CO2 in the United States of America
(approximately 20 tons per capita) is nearly four
times that of Switzerland, although both countries have similar levels of human development.
This example shows that human development
and low levels of energy consumption are not
incompatible. Currently the inflection point in
the curve may be around the global average of
5 tons of CO2 per capita. This still implies emission levels which are far too high to address climate change and achieve sustainability, even
though many low-income countries will still have
to drastically increase their energy consumption
in order to achieve viable levels of development.
However, as energy efficiency increases and new
technologies come on stream, it is likely that the
inflection point will shift upward and to the left,
offering higher levels of human development for
lower levels of energy consumption.

�imilar inflection points can be observed with
respect to social progress ��orter et al.� ������
life e�pectancy ��ackson� ����� and perceptions
of well-being or happiness. �s with energy consumption and human development� the relationship between economic growth and social
progress changes as income rises ��igure ��.��.
�t lower income levels� small increases in ���
are associated with large increases in social
progress. �owever� as countries reach high levels
of income� the �uick wins in social progress arising from economic development are e�hausted.
�or e�ample� �osta �ica� an upper middle-income
country with a ��� per capita of ���������� has
achieved a level of social progress higher than
�taly ���� per capita� ����������.
�oth of these e�amples highlight that achieving
human development and social progress is not
dependent on continuous economic growth and
increasing energy consumption. �n other words�
sustainable development is possible.

There is now increasing momentum to transform
development practices� many of which directly address the underlying risk drivers and contribute to reduced disaster risk. �or e�ample�
reducing energy consumption and moving to
renewable energy reduces the risk of catastrophic climate change� protecting and restoring regulatory ecosystems can reduce weather-related
ha�ard� and climate-smart agriculture can
enhance food security. �ll three previous editions of the ��� have consistently identified and
highlighted such practices with co-benefits for
disaster risk reduction. These practices range
from green roofs and ecosystem approaches to
flood management� to innovative approaches to
social protection and participatory approaches to urban development. �hile currently still
seeds� these incipient practices do show how
new approaches to development transformation
are addressing the underlying risk drivers and
reducing risks.

Figure 13.1 The non-linear relationship between human development and energy consumption

(Source: Costa et al., 2011.)
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Figure 13.2 The non-linear relationship between social progress and ���

(Source: Social Progress Index 2014.1)

��.�

Managing internalities

Managing the risks inherent in social and economic activity, rather than mainstreaming disaster risk reduction to protect against external
threats, is very different to the current approach
to disaster risk reduction.
The use of human life years as a common currency to measure disaster loss now provides a
more complete picture of the true magnitude
and impact of disaster loss. This approach highlights that disaster risk is now as much a threat
to human development and social progress as
avoidable diseases such as tuberculosis and
malaria in low and middle-income countries.
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The ���s are likely to feature an important health
goal with a view to reducing the global disease
burden� for e�ample by ending epidemics of all
communicable diseases by ����. �educing disaster risk can now be considered e�ually important
if a more sustainable and e�uitable development
paradigm is to be achieved.

�p to now� the relationship between disaster risk
reduction� climate change and sustainable development has been addressed through the concept of mainstreaming. �owever� mainstreaming
disaster risk reduction into sustainable development or into climate change adaptation or� for

that matter� mainstreaming poverty reduction,
ecosystem protection or good governance are by
definition still derived from the conception that
disasters and climate change are e�ternalities to
be reduced rather than endogenous or internal
characteristics of development.
�anaging these internalities inside development
is thus a very different approach to mainstreaming disaster risk reduction to protect against
externalities. It implies that managing risks
should be a defining characteristic of sustainable
development. �anaging risks�rather than disasters as indicators of unmanaged risk�now has
to become endogenous to the ��� of development instead of an e�otic add�on that needs to
be mainstreamed.
�anaging disaster risks re�uires three mutually
supportive approaches or practices�
� prospective risk management: preventing or
avoiding the accumulation of new and future risks
by making risk�sensitive development choices�
including in disaster recovery and reconstruction�
� corrective risk management: mitigating or
reducing e�isting risks by investing in corrective
measures� including early warning and preparedness� and
� compensatory risk management: taking measures to support the resilience of individuals and
societies in the face of residual risk that cannot be
effectively reduced.

These three approaches support all three international agendas under negotiation in �����
disaster risk reduction� climate change and sustainable development �Table ��.��. �urthermore�
they can facilitate the integration of these agendas through the understanding that both disaster
risk and climate change are ultimately manifestations of unsustainable development.
�rospective disaster risk management is probably most closely aligned to the notion of sustainability. �owever� as stressed above� this is
not �ust another way of saying mainstreaming.
Instead� it points to the need to develop new
parameters� principles and tools that transform
e�isting thought and practice from within.
�aybe most importantly� while corrective and
compensatory risk management can be interpreted within the current understanding and practice
of disaster risk management� prospective risk
management is far more disruptive of this paradigm� given that its effectiveness depends more
on political than on financial capital.
The numbers add up
�anaging the different layers of disaster risk
through appropriate combinations of prospective� corrective and compensatory strategies
is essential if the global ��� of ������ billion�
associated with earth�uakes� tsunamis� tropical
cyclones and floods in the built environment� is to
be reduced and if sustainable development is to

Table 13.1 �anaging disaster risks to support disaster risk reduction� address climate change and promote sustainable development

(Source: UNISDR.)
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be achieved. Investing in disaster risk reduction
is thus a precondition for developing sustainably
in a changing climate. However, it is a precondition that can be achieved and that makes good
financial sense.
If risk is not reduced, these expected future losses
will become a critical opportunity cost for development. In particular, in those countries where
disaster risk now represents a significant proportion of capital investment and social expenditure, the capacity for future development will
be seriously undermined. In such circumstances,
sustained, let alone sustainable, development
will be difficult.
It is currently estimated that US$90 trillion will
have to be invested in infrastructure (urban,
land-use and energy systems) by 2030 (Global Commission on the Economy and Climate,
2014). This amounts to an average of US$6 trillion per year over the next 15 years. Additional
investment for a transition to low-carbon infrastructure is estimated at around US$4 trillion in
total or another US$270 billion per year (ibid.). If
these investments are not made in a risk-sensitive way, the global AAL will continue to increase,
even without taking into account likely increases in hazard due to climate change and other factors. In many countries this increase in risk could
make the difference between achieving sustainable development or not.
Benefit-cost ratios (BCRs) of disaster risk reduction can only be assessed within specific local
contexts and for specific disaster risk management strategies (Shreve and Kelman, 2014), and
as such there is no single magic number. In the
case of corrective disaster risk management, the
costs may exceed the purely economic benefits
(UNISDR, 2011a; Kunreuther and Michel-Kerjan,
2012). However, in countries with a high proportion of their current capital stock at risk and low
levels of new investment, corrective disaster risk
management becomes very important. And if the
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indirect benefits of reducing risks are factored in,
the BCR of corrective investments may be more
attractive.
Typical BCRs for prospective disaster risk management would seem to lie in a range from 3:1
to 15:1 (Shreve and Kelman, 2014) and a broadbased estimate of 4:1 has been suggested
(Mechler et al., 2014; Government of the United
Kingdom, 2012) in order to give an order of magnitude of the potential benefits of making future
investments in a risk-sensitive manner.2
If this BCR is applied to the likely new investments in infrastructure, this would imply that an
annual global investment of only US$6 billion in
disaster risk reduction over the next 15 years 3
would result in total benefits of US$360 billion in
terms of avoided losses over the whole lifetime of
the investment (for example, 50 years for infrastructure).4 This amounts to an annual reduction of new and additional AAL by more than 20
per cent. Such substantial reduction in expected
losses comes at a comparably low cost when put
in relation to current flows into climate change
mitigation or future investment requirements for
power, telecommunications and transport infrastructure (UNCTAD, 2014).
Given that the BCR ratios and discount rates
applied to specific investments will vary widely,
the above figure only indicates the likely order
of magnitude of the required investment. However, given that new infrastructure investments
gradually replace existing vulnerable infrastructure, this level of investment would not only protect new development: the global AAL would
gradually be reduced. This highlights that disaster risk reduction is not only essential to sustainable development, it is also a sound investment.

Figure 13.3 The future of disaster risk management

(Source: UNISDR.)

13.4

The future of disaster risk
management

Therefore, as the global community moves
towards establishing objectives and targets
under the Sustainable Development Goals (SDGs),
which for the first time will be framed for universal application, there is an urgent need to reinterpret disaster risk reduction so that it weaves and
flows through development as a set of mutually
supportive approaches and practices.

Rather than a programme or framework for
action, GAR15 presents a discussion on the future
of disaster risk management that takes note of
this ongoing innovation. Its purpose is to stimulate further reflection, debate and improved practice as countries begin to address the challenges
posed by the new international agreements on
disaster risk reduction, climate change and sustainable development in 2015 and beyond.

As discussed in Chapter 6, disaster risk reduction itself is rapidly evolving. New stakeholders,
including city governments, businesses and the
financial, sector are driving change. Innovations
in areas as diverse as risk governance, risk knowledge, cost-benefit analysis and accountability are challenging old assumptions and creating
new opportunities (Figure 13.3).
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13.5

Reforming governance to
manage disaster risks

While countries will continue to require a dedicated and specialized disaster management sector to prepare for and respond to disasters, managing disaster and climate risks in development
requires a new approach. It requires strengthened governance arrangements in sectors and
territories to minimize the discounting of future
risk as well as transparency and accountability
as risks are generated, transferred and retained.
The continued need for a specialized disaster
management sector
The governance arrangements required to manage disasters are not the same as those required
to manage risks. The management of disasters as
events—in particular disaster warning, preparation and response—is a specialized area of governance for which, with important caveats, many
of the institutional and legislative arrangements
developed over the last thirty years or so are
appropriate.
Therefore, countries will continue to require
a dedicated and specialized sector to manage disasters, emergencies and other incidents,
including maritime, aviation, industrial and environmental accidents. To the extent that risk levels continue to grow, there will be more rather
than less demand for specialized disaster management organizations. In other words, countries
should continue to develop their capacities for
disaster management, including the specialized
professional skills, institutional arrangements,
policies and legislation required for this purpose.
Enhanced sector and territorial governance
arrangements to manage disaster risks
In contrast, managing disaster risks makes it necessary to strengthen sector and territorial governance arrangements. Rather than specialized
arrangements for disaster risk governance, the
key question is how governance in general can be
254

Chapter 13

enhanced to minimize the discounting of future
risk as well as transparency and accountability
as risks are generated, transferred and retained
(Wilkinson et al., 2014; UNISDR, 2011a; Lassa,
2010).
This implies the need to relax and dispel the
notion that disaster risk management has to be a
sector and to shift the focus towards weaving risk
management into development. Managing disaster risks should cease to be seen as an exotic practice for which responsibility has been assigned to
a specialized sector (Gall et al., 2014c). Instead, it
should become a normal part of day-to-day development planning and decision-making across all
development sectors. The differentiation between
risk governance and development governance is a
false one and contributes to the current situation
where the costs of risk generation and accumulation are externalities that remain hidden and unaccounted for, limiting accountability at all levels.
This has several implications. Firstly, the capacity of countries to manage their disaster risks will
depend on the overall quality and strength of
governance. This implies that it is highly unlikely that countries where corruption is rife, where
there is no freedom of the press, where there is
civil or military conflict, or where there is little
respect for human rights in general will be able
to manage their disaster risks effectively (Alexander and Davis, 2012). The governance of disaster risk is never autonomous from the quality of
governance in general. Strengthening the quality of overall governance is therefore critical to
strengthening the governance of disaster risk.
Secondly, it implies that the priority given to managing disaster risk will be closely associated with
the priority given to addressing the underlying risk
drivers. The political priority accorded to reducing
poverty and inequality, protecting and restoring
biodiversity, and planning and managing sustainable urban development will largely determine the
political priority assigned to reducing disaster risk.

Thirdly� if disaster risk is driven into previously unknown orders of magnitude and into new
domains� the ability to manage known risks will
be only one pillar of effective risk management.
�nstead� the general agility re�uired to manage risks as they emerge by anticipating� adapting and continuously transforming may be more
important�particularly where it builds general as
opposed to specific resilience ��elling� ����� �avallo and �reland� ����� �ay��ennet et al.� �����. This
implies that managing disaster risks should be
seen as part of a broader approach to managing
risks of all kinds.
The concept of social progress is useful as it
incorporates many of the characteristics that

will be re�uired to manage risks effectively� basic
human needs� foundations of well�being� and
opportunity. �
�s such� countries that score highly on the �ocial
�rogress �nde� are likely to have greater capacity to manage and reduce their disaster risks. This
is important because it implies that sound disaster risk management is not only a prerogative of
high�income countries� but rather of all countries
that have achieved a certain level of social progress. �or e�ample� while �auritius and �ra� e�hibit very similar levels of disaster risk� �auritius has
attained a far higher level of social progress and
is therefore better positioned to manage its risks
��igure ��.��.

Figure 13.4 �ocial progress and average annual loss

(Source: UNISDR with data from Global Risk Assessment and the Social Progress Index.)
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Change is in the air
Many of the required governance reforms have
already been described in detail in previous editions of the GAR (UNISDR, 2009a, 2011a, 2013a).
Managing disaster risks requires strong local
governance and the willingness and capacity of
local authorities to work in partnership with lowincome households and communities and civil
society. Strong political authority at the national
level is required to ensure that policies, strategies
and legislation are implemented across sectors
and in regional and local governments. It is likewise necessary to fully engage the private sector
at the national, city and local levels.

The management of disaster risks needs to be
part of a broader approach to risk management
that also looks at biological, technological, financial and other risks. In addition, robust social
accountability can be strengthened through
public information and transparency. Greater synergy needs to be generated between the
management of disaster risk and that of climate
change, and between those two areas and sustainable development.
These general principles will need to be interpreted in the light of constitutional, political
and administrative arrangements in each country. While models may exist for disaster management, no single model can exist for disaster risk
reduction. The specific configuration of regulation and incentives and of central policies and
local implementation will vary immensely from
country to country (Gall et al., 2014c). Success will
depend on the adoption of appropriate policies,
strategies, norms and standards in each sector
and at each level of territorial government.
The question of where the locus of responsibility for disaster risk reduction should reside within
government remains unresolved (UNISDR, 2011a,
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2013a; Wilkinson et al., 2014; UNDP, 2014a). This is
partly due to the “no size fits all” issue common
to all governance questions and partly due to the
limited understanding of how distance and power-sharing dynamics between different tiers of
government and co-responsibility mechanisms
across departments play out in specific contexts.
Some countries are already taking steps to manage disaster risks within a broader governance
framework. Finance and planning ministries in a
number of countries, including Costa Rica, Panama and Peru, are working to integrate disaster
risk management into public investment planning and evaluation. In Mexico, the sophisticated risk financing arrangements put in place for
disaster risk management are part of a broader
strategy to strengthen financial resilience in the
public sector. In Peru, a new institutional framework has been put in place to manage disaster
risks, while new legislation in Colombia strengthens accountability not just for disasters but also
for disaster risk generation. Another recent innovation has been the introduction of chief risk
officers at both the city and national levels as a
mechanism to ensure coherence in risk management efforts.6
How effective these emerging governance
arrangements turn out to be will only be seen
with time. However, they do highlight that
reforming disaster risk reduction is not merely a
theoretical construct. Driven by their own experiences, countries are already experimenting with
new forms of risk governance.

13.6

From risk information to
risk knowledge

Risk awareness and knowledge must be expanded and enhanced. To this end, the social production of risk information has to be transformed
and the provision of information has to be
turned into a social process of producing risk
knowledge.
Transforming the social production of risk
information
A first step towards the enhanced management
of disaster risk is through greater risk awareness
and knowledge. The social production of risk
information itself needs to be transformed, with
a shift in focus from the production of risk information per se towards information that is understandable and actionable for different kinds of
users: in other words, risk knowledge (CDKN,
2014; GFDRR, 2014a). Risk information needs to
be embedded as risk knowledge in all development decision-making processes. For example,
while finance ministers require numbers that
depict risks to the national economy, development sectors or global businesses will require
information on the risks to specific portfolios
of assets, while land-use planners will require
geographic information on hazard levels. This
implies the need to move from the kind of global
risk information presented in this report towards
far more granular information relevant to specific users, sectors and territories.
This transition will require change in the way risk
data and information are currently produced and
transformed. On the one hand, it will require governments to invest in the collection, management
and dissemination of risk information, including
disaster loss and impact statistics, hazard models, exposure databases and vulnerability information. At the same time, governments need to
put standards and mechanisms in place to ensure
openness and transparency so that users not
only have access to the information they need

but are aware of its underlying assumptions and
limitations.
A change of perspective in the production of risk
information is also required, from measuring risk
as an objective externality that can be reduced
towards a deeper understanding, identification
and estimation of the causes and consequences
of risk generation and accumulation in a way that
reveals risk as both an opportunity and a threat.
Sensitivity to extensive risk
An increasing sensitivity to extensive risk is crucial
to strengthening overall risk awareness. Because
of its pervasiveness in time and space, extensive
risk relates directly to the day-to-day concerns of
households, communities, small businesses and
local governments and can therefore stimulate
and leverage social demand for disaster risk management. Extensive disasters provide real-time
and locally specific indicators of how risk is generated inside poverty in everyday life. As a result,
disasters of this sort provide a window to understand risk in the here and now, rather than in an
abstract future.
At the same time, precisely because it is the risk
layer that most internalizes social, economic
and environmental vulnerability, extensive risk
is the most susceptible to effective management
through an appropriate combination of prospective, corrective and compensatory measures.
Understanding how extensive risk is generated
from conditions of everyday concerns, including fragile employment markets and livelihood
options as well as limited access to health care
and education, not only reaffirms and demonstrates how risks are socially constructed but can
also facilitate practical action to reduce them. A
focus on extensive risk and local development
may hold the key to incremental and sustainable
changes in development practices in a way that
weaves the management of disaster risks into
the creation of social and economic opportunity.
Visualizing patterns and trends in extensive risk
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is empowering precisely because most extensive
risks are “manageable” and can be addressed
through relevant and effective public policies
and private action.
Awareness of extensive risk does not in itself lead
to transformation. Citizens, households, small
businesses and local governments often accept
and retain high levels of disaster risk because
of highly constrained access to the assets and
resources required to reduce those risks. However, a message that centres on aspects of prosperity, choice and quality of life rather than on
notions of avoided deaths, vulnerability reduction and cost savings may be able to link substantive individual desires and social needs to
the management of risk, even in contexts where
development choices are highly constrained.
Risk knowledge and changing values
This perspective also has implications for current efforts to boost public awareness, education and risk information, which tend to reflect
and reinforce the orthodox conception of disasters as external threats to development. Rather than revealing opportunities or empowering
actions to change development practices, these
efforts actually dissimulate the drivers that generate and accumulate risk in the first place. Shifting the emphasis from awareness of disasters as
external events towards the process of risk generation and accumulation in development is
therefore critical.
The importance of incorporating this approach
into formal and informal education and into public awareness campaigns with a particular focus
on children and young people as well as taking advantage of social media and new technologies for visualization cannot be overstated. As
awareness gradually shifts from disaster losses
and impacts to the underlying drivers of risk, a
vision of a different way of practising development could gradually emerge, as could effective
ways and means of addressing the risk drivers.
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13.7

Assessing the costs and
benefits of managing
disaster risks

Understanding the costs and benefits of managing disasters will become a key tool for future
success. This means understanding and measuring the trade-offs implicit in decisions; their benefits in terms of reduced poverty and inequality,
environmental sustainability, economic development and social progress; and who retains the
risks, who bears the costs and who reaps the
benefits.
Encoding disaster risk metrics into public and
private investment
Disaster risk management always weighs risk
against opportunity and future threats against
current needs. A second way in which the management of disaster risks can be enhanced is by
ensuring that the associated costs and benefits
are fully encoded into public and private investment at all levels, into the financial system and
into the design of risk-sharing and social protection mechanisms.
All development decisions, whether they are
related to capital investment, social expenditure
or environmental protection, have the potential
to either reduce or increase risks. Risk metrics are
critical to inform such decisions and to identify
the costs, benefits and trade-offs implicit in each
decision.
If demand were led by governments, businesses and a financial sector concerned with sustainability and competitiveness, risk metrics could
then cease to be an exotic commodity generated
inside a self-contained risk assessment community. These metrics could become integrated as
a normal part of government, business planning
and decision-making processes.
Accessible and transparent probabilistic risk estimates are critical for assessing the costs and

benefits of public and private investments in
development. In the case of countries and national governments, reliable and resilient critical infrastructure then becomes an integral component of
strategies to enhance competitiveness and sustainability and to attract investment (UNISDR,
2011a). In business, reliable and resilient supply
chains are also critical to competitiveness, sustainability and reputation (UNISDR, 2013a).
At present, the application of cost-benefit analysis in disaster risk management is usually limited
to considering the avoided replacement costs of
damaged buildings or infrastructure versus the
additional costs of reducing risks. This analysis
needs to be expanded to highlight the trade-offs
implicit in each decision, including the downstream benefits and avoided costs in terms of
reduced poverty and inequality, environmental
sustainability, economic development and social
progress as well as a clear identification of who
retains the risks, who bears the costs and who
reaps the benefits.
This approach will not only provide a much more
compelling case for disaster risk reduction but
also help to clarify questions of accountability, namely who exploits and benefits from the
opportunities represented by risk, who suffers
the consequences if risks are not managed, and
who bears the costs. Currently ongoing work to
measure the costs and benefits of ecosystem services (TEEB, 2013) may provide guidance for the
development of new risk metrics that can enable
disaster risk reduction to play such a transformational role.
Adequate risk metrics produced in this way could
enable both public-sector and business investment decisions to take a layered approach to
managing risk.
Fundamentally, this involves determining the
optimum balance in terms of how much to invest
in prospective, corrective and compensatory

disaster risk management strategies (UNISDR, 2011a). Normally it is more cost-effective to
reduce than to retain the more extensive layers
of risk and to use compensatory mechanisms to
address those risks which cannot be reduced in
a cost-effective manner. Similarly, it is generally
more cost-effective to avoid the creation of new
risk than to reduce existing risk.
If the definition of costs and benefits is expanded to include not only those applicable to business and to government but a shared value
approach that includes the value of wider societal and environmental costs and benefits, then
risk layering can dramatically change the character and impact of public and private investment
decisions.
Encoding disaster risks into the financial
system
Disaster risk metrics can and should also be fully encoded into the financial system. New initiatives such as the 1-in-100 Initiative7 have already
begun to point in that direction, recommending
that disaster risk metrics should be available to
institutional investors, including pension and
sovereign wealth funds. These metrics should
be used to measure not only the potential risks
inherent in portfolios of assets, which can represent a risk to those investing in these instruments, but also the broader risks posed by the
investments.
For example, if a given investment portfolio is
excessively concentrated in urban development
in highly hazard-exposed locations, then it poses risks to investors themselves that need to be
made explicit (e.g. by measuring the AAL as a percentage of the exposed portfolio). At the same
time, the risks posed by these investments to
the regional economies and urban centres where
they are made also need to be stated explicitly.
Risk metrics can also make it possible to identify the risk financing gaps that governments
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may face when confronted with large disasters.
As highlighted in Chapter 5, many governments
lack the financial resilience to absorb the impact
and recover from a 1-in-100-year loss. Similarly,
disaster risks need to be considered in a broader
view of the risks associated with lending to governments, businesses or households in hazardexposed countries. This encoding of disaster risk
into financial decision-making should be regarded as a basic principle of sound risk management.

If the broader benefits of strengthened resilience
and rapid recovery could be calculated, then it is
likely that the benefit-cost ratio of investments in
social protection and accessible insurance cover would become more attractive. Currently, the
fact that disaster impacts such as deteriorating
health and nutrition or lost educational opportunities are not considered part of the opportunity cost arising from a lack of social protection is
an obstacle to increasing coverage substantially.

Disaster risk metrics also need to be considered in the formulation of credit and debt ratings, in indices that measure the attractiveness
of sectors and countries for investment, and in
performance forecasts for both businesses and
countries. Disaster risks should also be disclosed
by way of statutory reporting on the part of businesses, financial institutions and governments.
Encoding risk metrics into these broader investment metrics is critical to changing investor
behaviour and increasing awareness of disaster
risks in a broader risk perspective.

Extensive risk and social demand
Everyday risk and extensive disaster risk are not
externalities to poverty reduction; they are central characteristics of poverty. National and international poverty reduction, access to education
and improvements in health cannot be achieved
if the accelerating loss of schools, health facilities, housing and local infrastructure through
extensive disasters continues to be ignored and
discounted.

Expanding offers of risk financing and social
protection
At the same time, this broader approach to calculating the costs and benefits of risk management may also provide a better rationale for the
expansion of risk financing and social protection
measures to low-income households, small businesses and weak local governments.
Many innovative mechanisms for insurance and
social protection have been piloted. However, unless the parameters for calculating their
costs and benefits change, it is unlikely that there
will be a significant shift in the current situation
where the insurance and reinsurance sector is
overcapitalized while a vast majority of households and businesses in low and middle-income
countries have no access to insurance or other
forms of risk financing.
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Social demand for clean water, waste disposal,
security, employment, adequate housing, transport and access, education and health does not
need to be promoted because it already exists in
forms that reflect the specificity of local contexts.
In contexts with high levels of (mainly) extensive
risk, this social demand often includes protection
from loss and damage. As such, the satisfaction
of basic needs and the creation of opportunities
for local social and economic development can
become a vehicle and an opportunity to address
disaster risks at their source.

If awareness extends from extensive risk to the
underlying risk drivers, then the link to transforming local development becomes explicit and
obvious. The conservation of a local watershed
may improve the quality and availability of drinking water and reduce flood risk. Developing systems to collect and recycle household waste may

improve the quality of the environment, generate employment and income, and reduce the
risk of flooding due to garbage-choked drainage channels. Regenerating mangroves may also
help regenerate fish stocks, enhance local fishing activities and protect coasts from erosion and
storm surges. Providing well-sited land for new
housing may reduce the cost of providing infrastructure and services as well as reducing disaster
risk. Terracing hillsides may increase agricultural
production and reduce landslide hazard.
This approach is very powerful because it leverages the underlying risk drivers themselves as
instruments of sustainability. The energy present
in floods, landslides and other local disasters can
be transformed and used constructively as energy for sustainable development.

13.8

Strengthening accountability
for risk management

As societies become more sensitive to the causes
and consequences of disaster risk, responsibility
for disaster losses and impacts can be subjected
to social discourse and negotiation. Standards
and transparent monitoring frameworks for risk
accumulation and reduction can play an important role in this context.
Accountability for risk generation
It will only be possible to encode the full costs and
benefits of disaster risk management into investment decisions, the financial sector, risk financing, social protection and local development if
those responsible can be held to account for their
decisions. If societies become more sensitive to
both the causes and consequences of disaster
risk, responsibility for the subsequent losses and
impacts will become a societal issue that can be
subjected to social discourse and negotiation. This
can lead to strengthened accountability not only
for realized disaster loss and impacts, but also for
the generation and accumulation of future risks.

Accountability mechanisms of any kind depend
on agreement regarding who should be accountable for what. Currently, the fact that disasters
are still seen as exogenous shocks rather than
unresolved development problems means that
losses and impacts are attributed to the physical
hazards or forces of nature rather than those who
generate and accumulate risks. At the same time,
accountability is rarely a straightforward issue.
Responsibilities for risk generation may be complex or diffuse, involving actions by both public
and private stakeholders over a number of years
and including non-decisions and non-actions.
Due diligence
At the core of the issue of accountability is
the question “Accountable for what?” Should
accountability for disaster risks and losses be
measured according to what was known and acted on, or should the corresponding responsibilities rather be judged on the basis of what could
and should have been known? The latter is an
understanding of accountability based on the
principle of due diligence, and it has important
implications for the use of risk metrics in public
and private investment planning.
If the due diligence principle is applied, risk metrics not only become a tool for evaluating the
costs and benefits of managing disaster risks, but
can also serve as a form of indemnity in the case
of disasters. This principle may have the potential to support a new framework for the rights of
citizens and businesses with respect to disaster
loss and risk.
However, it is necessary to ensure better access
to the risk information used by those who make
investment decisions, as this information can
enable others, including citizens and local
authorities, to make sense of the decisions taken. 8 Currently, severe asymmetries in the generation and availability of risk information are
associated with a lack of accountability at all levels. However, social media as well as other new
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and disruptive technologies and communication
tools have the potential to break down barriers
and drive social demand for accountability in risk
generation and accumulation.
Globally, due diligence is a sensitive topic because
it touches on issues of national sovereignty. The
problem of ownership of accountability mechanisms for disaster risk at the global scale has
not been tackled to date. Implicitly, each state
is responsible for the security of its citizens, but
responsibility for the creation of risks that affect
other countries (e.g. through climate change or
risk-generating investments) is not spelled out.
Accountability and social demand
Social demand and accountability go hand in
hand: without bottom-up demand, even high levels of political support for disaster risk reduction will fail to create the type of accountability
mechanisms required to effectively address factors such as corruption and the preference for
short-term profit over long-term sustainability.
However, experience shows that social demand
is unlikely to be a response to national policies,
laws or new administrative mechanisms, but
rather to experience with disasters themselves.
As social media continues to develop rapidly, it
becomes more difficult to hide or dissimulate the
causality of risk generation and accumulation.
Social demand for accountability can become
a critical transformer, as it in itself represents a
key reputational risk for politicians and business
leaders alike. Online petition platforms such as
Avaaz.org now regularly “name and shame” governments, companies and business leaders.9 For
example, when a garment factory in Bangladesh
collapsed in April 2013, burying numerous underpaid workers under the rubble, public outrage
spread rapidly via websites, blog posts and online
communities. Within days, a number of high-profile online campaigns had been launched against
popular clothing brands, and within a matter of
weeks those campaigns succeeded in getting
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more than 75 large companies to sign the Accord
on Fire and Building Safety in Bangladesh in support of an enforceable worker safety plan.10
Normative frameworks for accountability
To date, the normative frameworks that could
provide the basis for accountability mechanisms
are mostly limited to disaster management
(IFRC and UNDP, 2014). Developing accountability mechanisms for risk generation is more challenging, especially with regard to setting targets
and determining roles and responsibility. However, this approach has begun to emerge in recent
laws, such as those passed in Colombia (Government of Colombia, 2012) and in India (IFRC and
UNDP, 2014). For example, a public interest lawsuit was filed with the Supreme Court of India
in 2013 against the governments of six states,
claiming that the national Disaster Management
Act of 2005 had not been implemented properly
(ibid.). More recently, and as highlighted in Chapter 6, local authorities in France have been indicted for permitting the urbanization of flood-prone
areas.
The different powers within a state will have different roles to play: while the executive branch
may have the ability to set goals and targets,
several countries are currently experimenting
with oversight bodies in the form of parliamentary committees, entire parliaments or ombudsmen. However, the strengthening or adoption
of accountability mechanisms ultimately needs
to be appropriate to different local and national
contexts. These mechanisms may include actions
by national control or audit offices to ensure that
disaster risk management policies are being
applied by sectors or local governments; actions
by the judicial branch of government to investigate cases of negligent or malicious risk generation; assessments by the legislative branch of
government, for example through parliamentary committees, regarding the implementation
of disaster risk management policies and strategies; and potentially new functions such as a risk

ombudsman to assist in resolving conflicts.
Voluntary standards
Voluntary standards have the potential to
become a transformational force in strengthening accountability. They can help raise awareness
and engagement in risk management by offering
simple and agreed metrics put forward in a language and formats familiar to businesses, local
governments and communities (UNECE, 2014).
The consistency and interoperability of risk and
loss information are particularly critical to adopting and applying disaster risk metrics, but they
require voluntary standards to achieve those
ends.
Currently risk management standards use tools,
indicators and language that can enable diverse
stakeholders to pool expertise and resources and
effectively ground both business strategies and
policy-making objectives. But promoting and
widening the reach of the transformative energy of voluntary standards requires investment
by both governments and the private sector
(UNECE, 2014), for example in the quality infrastructure required to monitor and provide credible evidence of compliance as well as quality,
reliability and dependability.
These investments will allow a meaningful comparison across geographies and time frames on
the basis of agreed and clear metrics. Even without a formal certification process, their successful implementation can generate not just a sense
of shared responsibility but also real shared value
(UNECE, 2014). In this way, national and international standards can contribute to transforming
concrete practice in communities, businesses
and governments, as well as promoting a change
in the culture of accountability from a businesssavvy one of cutting costs by circumventing regulation to one where compliance with voluntary
standards is seen as an investment with a potentially high rate of return.

In order to harness the power of voluntary standards, governments can play a crucial role in promoting and widening their reach by making them
available to and encouraging their application
in small and medium enterprises, universities
and vocational institutions, and by convening
the standardization community for disaster riskrelated consultations and decision-making processes (UNECE, 2014). The infrastructure that
would be required to successfully support the
spread and further development of standards
requires investment in skilled professionals who
can audit infrastructure and industrial plants
on the basis of cross-sector and sector-specific
standards.
Setting targets and monitoring progress
Accountability also depends on some form of
monitoring, evaluation and reporting as well as
benchmarking and target-setting. Another critical means of transformation, therefore, would be
to strengthen the monitoring of progress in a way
that increases transparency and accountability.
There are a number of ways in which this could
happen.
The first is to set global and national targets for
the reduction of disaster risks, together with
understandable and measurable indicators. As
disaster losses are only indicators of development failures, monitoring trends in those losses
can be a powerful tool for measuring the transformation of development. Measuring whether
disaster losses and impacts are trending up or
down can provide insight not only into the progress of disaster risk reduction, but also into the
implementation of the Sustainable Development
Goals (SDGs) and the United Nations Framework
Convention on Climate Change (UNFCCC).
Secondly, in order to capture the full scope of
progress, it is necessary to monitor risk management outputs not just across the disaster
risk reduction sector but across all development
sectors with respect to whether the different
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underlying risk drivers are being addressed or
not.
In order to ensure that monitoring supports
national planning and decision-making, the indicators themselves need to be appropriate, tied to
specific public policies and assigned clear ownership among different ministries or departments. Ideally, key performance indicators for
key management and government positions
should include risk management deliverables,
which would promote a better understanding
of the risk-related consequences of everyday
decision-making.
Monitoring must explicitly embrace actions at
the local government level, where most disaster
risk management implementation actually takes
place, and it needs to be flexible enough to adapt
to national planning cycles and maximize the use
of nationally generated data as well as locally relevant information from communities at risk.
Finally, the monitoring process needs to be tied to
an explicit accountability mechanism, be it a parliamentary review or a national audit body. Otherwise it would have no incisive power and may
serve to legitimize symbolic actions to manage
and reduce disaster risks rather than becoming
a critical mechanism to transform development
and address the underlying risk drivers.

13.9

A different future?

If managing disaster risks can enable societies to
learn from the past in order to change the future,
it may hold the key to sustainable development.
Currently, surveys indicate waning confidence in
the political classes and business leaders, as the
benefits of economic growth are becoming more
concentrated and less evenly distributed.11 While
direct disaster losses of up to US$300 billion do
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not seem to have been sufficient to change the
way risk is valued and priced, the threat of a collapse of the planet’s systems, particularly through
climate change, does now seem to be catalysing a
growing social demand for approaching development in a different way.
There is evidence of increasing momentum to
transform development practices from the private sector, citizens and cities in some sectors,
such as renewable energy, water and waste management, natural resource management, green
building and infrastructure, and sustainable agriculture. This is being driven by a combination
of citizens’ concern for the planet, particularly
among the young, the opportunity for businesses to improve their competitiveness and value
proposition by reducing their energy consumption and other costs, and the rapid roll-out of
new technologies in these areas, which in turn is
spurring the emergence of dynamic new business
sectors.
Importantly, this kind of transformation is no longer restricted to Europe or North America. For
example, China, India and other rapidly growing
economies are now taking the lead in both the
development and adoption of the technologies
required to transform the energy economy.
While citizens, communities or businesses may
stimulate new development practices, change
ultimately needs to be encoded in law and regulation: a complex process mediated by a range of
politically and socially contentious issues, such
as land rights or corruption.
However, at least these new development practices may now be starting to receive political and
financial support from governments, businesses
and the financial sector at the global level. The
UN Climate Summit held in New York in September 2014 highlighted a long series of pledges and
commitments (Box 13.2) which, if fulfilled, may
catalyse further change.

Box 13.2 Principal commitments from the UN Climate Summit

In September 2014, 120 Heads of State and thousands of representatives from the private sector, academia, multilateral development organizations and NGOs convened in New York and
made a number of high-visibility statements and commitments in support of climate change
mitigation and adaptation.
For example, the investment and asset management community made commitments to increase climate-smart
investment to US$500 billion by 2020 and to report on progress in the context of the post-2015 framework for
disaster risk reduction, while the finance industry committed to integrating disaster and climate risk into financial regulation beyond insurance and across public and private accounting through 1-in-100-year stress tests.
These commitments were made jointly and were fully endorsed by groups of governments, development
banks, insurers, investors, regulators and relevant science institutions. The ambition of these pledges is significant because a number of them address critical nodes in the global financial and economic system that
have the potential to become game changers.
(Source: United Nations.12 )

What is less clear is how much of this change will
really address inequality, which, as discussed
in Part III, permeates the underlying drivers of
disaster risk. For example, globally it will be politically challenging to agree on equitable and sustainable levels of consumption. However, without
such a consensus the risks of worsening inequality, disasters and conflict can only increase (Rockström et al., 2013).
Does this mean that sustainable development is
unlikely to be achieved or even prove useful as
a concept? Not necessarily. It may depend on a
number of factors, including scale.
Risk is an integral part of human action and
development, and it represents a potential threat
as well as an opportunity. The social processes
involved in its construction are directly related to
past and existing development paradigms. Collective and individual perceptions and reactions
to hazard and risk contexts as well as the values
attached to disaster risk are constructed in these
paradigms. To a large extent, values also determine the direction of future pathways that countries and societies take. These values and the
associated assumptions shift constantly, sometimes overtly and abruptly, but mostly slowly,

usually remaining implicit rather than explicit
and immediately visible.

At the global scale, change can be accelerated by
massive shocks to the system that ripple across
a significant number of countries and interest groups. The 2008 financial crisis and its fallout in the years since may be such a shock, even
though some of the longer-term effects are yet to
be seen. At the local scale, change may be more
incremental but ultimately meaningful (Pelling,
2014).
From that perspective, disasters themselves are
powerful agents of change given that they liberate huge quantities of accumulated risk and energy. They have extraordinary power to reveal the
multiple dimensions of past development malpractice and the underlying drivers of risk as well
as potential levels of future loss and damage.
The existential importance of disasters, therefore, may be their ability to help people learn
from the past to change the future. They can point
to transformational principles to be incorporated
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in development practice that will include not just
quantitative values, but qualitative indicators of
fundamental changes in ethics, morality, equity, efficiency, participation and accountability.
From that perspective, disaster risk reduction
has the potential to become a truly transformational force.
The reduction of poverty, the improvement of
health and education for all, the achievement
of sustainable and equitable economic growth
and the protection of the health of the planet now depend on the management of disaster
risks in the day-to-day development decisions
of governments, companies, investors, civil society organizations, households and individuals.
Strengthened disaster risk reduction, therefore,
is essential to make development sustainable.

Notes
1 http://www.socialprogressimperative.org/data/spi.
2 For more information on the limitations of CBA and BCRs as
well as an analysis of recent studies, see Shreve and Kelman, 2014;
Mechler et al., 2014.
3 There is little information available on how to reasonably estimate the costs of disaster risk reduction activities that span
structural and non-structural approaches and include direct and
indirect costs as well as those arising from integrating risk considerations in development practice (Vorhies, 2012). However, based
on similar estimates for climate change adaptation (IPCC, 2014;
IBRD and World Bank, 2011), this estimate can be considered to
be conservative.
4 If the discount rate were changed to 10 per cent, total savings
by 2030 would still be US$2.4 trillion. While it is common to use a
discount rate of 3-5 per cent when assessing the BCRs of social
development investments (see http://cbkb.org/toolkit/discounting/), the majority of CBAs for disaster risk reduction projects use
a single discount rate of 10-12 per cent or a range of rates between
0 and 10 or 0 and 20 per cent (Shreve and Kelman, 2014).
5 http://www.socialprogressimperative.org/data/spi.
6 http://www.emergencymgmt.com/disaster/Chief-ResilienceOfficers.html (accessed 11 January 2015).
7 http://www.un.org /climatechange/summit/wp-content/
uploads/sites/2/2014/09/RESILIENCE-1-in-100-initiative.pdf
(accessed 11 January 2015).
8 Chris Lavell, commentary during UNISDR-UNDP-FLACSO meeting in San José, GAR15 meeting series on the Future of Disaster
Risk Management, March 2014.
9 www.avaaz.org.
10 http://bangladeshaccord.org.
11 For example, see the results of recent surveys such as the
Edelman Trust Barometer 2014, which states that “Overall, trust
in leadership has plateaued. […] CEOs and government leaders
remain at the bottom of the list for both Informed and General
Publics, with extremely low trust levels on key metrics” (http://
w w w.edelman.com/insight s/intellec tual-proper t y/2014 edelman-trust-barometer).
12 http://www.un.org/climatechange/summit.
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Glossary
GAR15 uses a set of terms and definitions that
build on those included in the previous three
GAR.
Disaster risk is considered to be a function of
hazard, exposure and vulnerability. Disaster risk
is normally expressed as the probability of loss of
life, injury or destroyed or damaged capital stock
in a given period of time. Generic definitions of
these and other terms are available in the UNISDR Glossary.i The way these terms are used in
GAR15 is explained below.
GAR15 uses the term physical (rather than natural) hazard to refer to hazardous phenomena such
as floods, storms, droughts and earthquakes.
Processes such as urbanization, environmental
degradation and climate change shape and configure hazards; therefore, it is becoming increasingly difficult to disentangle their natural and
human attributes. Exposure is used to refer to
the location of people, production, infrastructure, housing and other tangible human assets in
hazard-prone areas. Vulnerability is used to refer
to the susceptibility of these assets to suffer damage and loss due to socially constructed factors
that result in unsafe and insecure conditions in
the built and human environments. Resilience is
used to refer to the capacity of systems (ranging
from national, local or household economies to
businesses and their supply chains) to anticipate,
absorb or buffer losses, and to recover.
Extensive risk is used to describe the risk of
low-severity, high-frequency disasters, mainly
but not exclusively associated with highly localized hazards. Intensive risk is used to describe
the risk of high-severity, mid to low-frequency disasters, mainly associated with major hazards. Emerging risk is used to describe the risk
cclxviii
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of extremely low-probability disasters associated with new patterns of hazard and vulnerability.
Geomagnetic storms, for example, have always
occurred, but the associated risks are now magnified by the growing dependence of modern
societies on vulnerable energy and telecommunications networks. Underlying risk drivers are
processes such as badly planned and managed
urban and regional development, environmental
degradation, poverty, climate change and weak
governance, which directly shape risk patterns
and trends. Risk inequality is used to describe
the uneven social, economic and territorial distribution of disaster risk.
Direct disaster losses refer to damage to human
lives, buildings, infrastructure and natural
resources. Economic direct losses are calculated using proxies for replacement costs. Indirect
disaster losses are declines in output or revenue,
as a consequence of direct losses or owing to
impacts on a supply chain. Wider impacts include
longer-terms social and economic effects, for
example in education, health, productivity or in
the macro economy.
The Global Risk Assessment uses a probabilistic approach. Probability is defined as the likelihood of a loss occurring compared to all the
possible losses that might occur. The exceedance
probability is the likelihood of a loss of a given
magnitude occurring or being exceeded within
a defined time span. Frequency is the expected
number of times that a particular loss occurs in a
defined time span. Return period is the average
frequency with which a particular loss is expected to occur. It is usually expressed in years, such
as 1 in X number of years. This does not mean that
a loss will occur once every X numbers of years,
but rather that it will occur once on average every

X number of years. It is another way of expressing the exceedance probability: a 1 in 200 years
loss has a chance of 0.5 percent to occur or be
exceeded every year. Annual average loss (AAL)
is the estimated average loss annualised over a
long time period considering the full range of loss
scenarios relating to different return periods. The
probable maximum loss (PML) is the maximum
loss that could be expected for a given return
period, for example of 250 years.
Capital stock as referred to in GAR15, and in particular in its risk assessments, is the total value
of commercial and residential buildings, schools
and hospitals in each country. This excludes infrastructure such as roads, telecommunications and
water supply. Capital investment is measured as
the total investment by the private and public
sectors in a given year, using the metric of gross
fixed capital formation (GFCF). Social expenditure relates to government spending on education, health and social protection. In GAR15,
relative disaster risk is estimated by comparing
the AAL or PML with capital stock, capital investment, social expenditure or other economic metrics, such as savings or reserves.
Bio-capacity stands for biological capacity both
to produce useful biological materials as well
as to absorb waste, such as carbon dioxide. It is
related to the concept of ecological footprint,
which is calculated by considering all of the biological materials consumed and all of the carbon dioxide emissions generated by a person in
a given year. Together the two concepts provide
a common basis on which to compare the biological capability of the environment with the
demand placed by human populations on this
capacity. Planetary boundaries refer to the limits to critical planetary systems which if crossed
could lead to dangerous or irreversible change in
the Earth system.
Disaster risk reduction (DRR) describes the policy objective of anticipating future disaster risk,

reducing existing exposure, vulnerability or hazard, and strengthening resilience. Disaster risk
management (DRM) describes the actions that
aim to achieve this objective including prospective risk management, such as better planning, designed to avoid the construction of new
risks; corrective risk management, designed
to address pre-existing risks; and compensatory risk management, such as insurance that
shares and spreads risks. Disaster (or emergency) management is used to refer to the cluster
of measures, including preparedness and contingency planning, business continuity planning,
early warning, response and immediate recovery
to deal with disasters once they are imminent or
have occurred.
Governance refers to the different ways in which
governments, the private sector and in general
all individuals and institutions in a society organize themselves to manage their common affairs.
Within this broader governance concept, disaster
risk governance refers to the specific arrangements that societies put in place to manage their
disaster risk.

Earthquake
Tropical cyclone
Tsunami
Flood
Volcano
Drought
Rain
Capital investment
Capital stock
Social expenditure

i See UNISDR, 2009. Terminology on Disaster Risk Reduction.
Geneva, Switzerland: UNISDR.
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Acronyms
AAL

Average Annual Loss

BCR

Benefit-Cost Ratio

CBA

Cost-Benefit Analysis

CBDRM

Community-Based Disaster Risk Management

CBDRR

Community-Based Disaster Risk Reduction

CCA

Climate Change Adaptation

CEPAL

Economic Commission for Latin America and the Caribbean

CO2

Carbon Dioxide

DALY

Disability Adjusted Life Year

DRM

Disaster Risk Management

DRR

Disaster Risk Reduction

EIA

Environmental Impact Assessment

ENSO

El Niño Southern Oscillation

FAO

United Nations Food and Agriculture Organisation

FDI

Foreign Direct Investment

GAR

Global Assessment Report

GAR09

2009 Global Assessment Report

GAR11

2011 Global Assessment Report

GAR13

2013 Global Assessment Report

GAR15

2015 Global Assessment Report

GDP

Gross Domestic Product

GFCF

Gross Fixed Capital Formation

GFDRR

Global Facility for Disaster Risk Reduction

GfT

GAR for Tangible Earth

GIS

Geographic Information System

GNI

Gross National Income

HDI

Human Development Index

HFA

Hyogo Framework for Action

IDNDR

International Decade for Natural Disaster Reduction

IFRC

International Federation of Red Cross and Red Crescent Societies

ILO

International Labour Organisation

IMF

International Monetary Fund

IOM

International Organisation for Migration

IPCC

Intergovernmental Panel on Climate Change
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Acronym

IRDR

Integrated Research on Disaster Reduction

IRP

International Recovery Platform

ISDR

International Strategy for Disaster Reduction

JICA

Japanese International Cooperation Agency

LAC

Latin America and the Caribbean

LDCs

Least Developed Countries

MDGs

Millennium Development Goals

NASA

National Aeronautics and Space Administration

NGO

Non-Governmental Organisation

NOAA

National Oceanic and Atmospheric Administration

OECD

Organisation for Economic Co-operation and Development

PML

Probable Maximum Loss

ppm

Parts Per Million

ppp

Purchasing Power Parity

SDGs

Sustainable Development Goals

SIDS

Small Island Developing States

UN

United Nations

UNAIDS

Joint United Nations Programme on HIV/AIDS

UNCTAD

United Nations Conference on Trade and Development

UNDAC

United Nations Disaster Assessment and Coordination

UNDESA

United Nations Department of Economic and Social Affairs

UNDHA

United Nations Department of Humanitarian Affairs

UNDMTP

United Nations Disaster Management Training Programme

UNDP

United Nations Development Programme

UNDRO

United Nations Disaster Relief Coordinator

UNECE

United Nations Economic Commission for Europe

UNEP

United Nations Environment Programme

UNEP-GRID

United Nations Environment Programme - Global Resource Information Database

UNESCO

United Nations Educational, Scientific and Cultural Organisation

UNFCCC

United Nations Framework Convention on Climate Change

UNICEF

United Nations Children’s Fund

UNISDR

United Nations Office for Disaster Risk Reduction

UNOCHA

United Nations Office for the Coordination of Humanitarian Affairs

USD

United States Dollars

WFP

World Food Programme

WHO

World Health Organisation

WMO

World Meteorological Organisation
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