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Abstract

Retrofit programmes for installing energy efficient technologies in social housing are
a key part of efforts to reduce UK carbon emissions by 80 per cent by 2050. This
requires a reduction in CO, emissions by an average of 80%, from all housing, in
RUGHU WR DVVLVW WKH 8TKWH GRIQJ WHUPRIYRDORI KRXVLQJ
relatively slow compared to most developed countries and approximately 87% of the
current housing stock will still be standing in 2050. Therefore, to meet carbon
HPLVVLRQV WDUJHWYV H[LVWLQJ EXLOGLQJV PXVW EH U
technologies which reduce carbon emissions on a huge scale. The Government
intends to achieve this by driving energy efficiency in households and businesses
predominantly through the proposed Green Deal framework. This represents a shift
in policy approach since the 2010 elections, towards a private finance and private
industry approach, as rather than the previous Labour Governments predominately
state managed and grant-aided social retrofit approach. The influence of the
economic recession at the time of this transition is also likely to be a key driver of
the Governments changing approach to financing the retrofit of millions of UK
homes. Other strategies such as the UK Fuel Poverty Strategy are also intended to
dove-tail with this national push to retrofit housing stock, due to reduced energy
costs and increased thermal comfort. There is great potential for the proposed
national retrofit mobilisation to reduce carbon emissions from homes, contribute to
economic growth and provide other benefits such as the reduction of Fuel Poverty.
However, the amount of energy used in homes is largely dependent on the
behaviours of the occupier(s) and occupant behaviour can determine the
effectiveness of retrofit programmes and thus impact on the potential of this
significant mobilisation to reduce energy consumption and carbon emissions from
housing. Thus, occupant behaviour is increasingly recognised as a critical element
to be acknowledged and addressed in order to meet carbon reduction targets, both
within the literature (excluding the policy literature) by and those delivering retrofits
on the ground. This research provides a unique insight into occupant energy use
EHKDYLRXU E\ HYDOXDWLQJ D pOLYHYT SURMHFW WR UHWUR
by Gentoo Group which includes construction and social landlord roles. The
literature review relevant to the research focuses on Psychological theories of
behaviour and Practice Theory. This provides insights from both paradigms provide
two viewpoints on behaviour: an insight into the nature of individual behaviour
(Psychological theories of behaviour), and; a consideration of how the framework

and structure of society (including aspects such as technology) interacts with the



LQGLYLGXDOYVY SUDFWLFHV 3UDFWLFH 7KHRU\ 7KH UHVHDUF
inductive approach, underpinned by a qualitative research design. In-depth

interviews were conducted before and after specific interventions (a technical

intervention and informational interventions) took place, these interviews were

recorded and transcriptions were thematically organised and analysed using the

template analysis technique. This process first LGHQWLILHG pSDWWHUQV RI EHK
UHODWHG WR HQHUJ\ XVHY DULVLQJ GXH WKH SURMHFW LQWHU"
WKH ITUHTXHQF\ RI WKHVH RFFXUULQJ LGHQWLILHG puNH\ SD
perspectives of the Psychology and Practice Theory literature were drawn on in

order to contextualise the findings of the research, but it this thesis does not attempt

to apply them in an empirical approach. The analysis process instead draws on

specific elements from both of the disciplines to assist the interrogat LRQ RI WKH pNH\
SDWWHUQVY VR WKH\ PD\ EH EHWWHU H[SODLQHG RU XQGHUYV
research highlighted that energy use behaviour is impacted by the introduction of

technology, and tenant behaviour can potentially impact on the energy saving

effectiveness of retrofit projects. Significant impacts were identified specifically

where tenants had an interaction with the technology being introduced and the

informational intervention had QR VLJQLILFDQW LPSDFW RQ EHKDYLRXU u.
indicated several factors which influence tenant energy use behaviour and of these

the barriers to retrofit effectiveness were identified as: limited access to knowledge

and skills; habits preventing behaviour change to utilise introduced technologies; the

quality of installation and function of the technical intervention; convenience of

introduced technology potentially increasing energy use, and: the need or desire for

thermal comfort. The thesis concludes that energy use behaviour is pivotal factor in

determining retrofit effectiveness and that behaviour, and in particular behaviour-

related barriers to retrofit effectiveness, should be acknowledged and addressed as

part of the UK retrofit strategy, especially in the light emerging policies such as the

Green Deal and Energy Company Obligation, which intend to drive retrofit on a huge

scale. Recommendations are made inform retrofit practitioners and academic and

policy debates on behaviour in the context social housing retrofit, and suggestions

are made for future research to explore this research area further.
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Introduction

1. Introduction

1.1 Introduction

1.1.1 The UK Strategy for Low -Carbon Housing

By 2050, the UK is committed to reducing carbon emissions by 80 per cent lower
than the net baseline in the year 1990 (Climate Change Act, 2008). In the UK,
housing is responsible for 27 per cent of national carbon dioxide (CO;) emissions
(Boardman, 2007a), through the provision of heating, cooking, lighting, and electrical
power for appliances (Palmer and Cooper, 2011). Housing stock in the UK is
amongst the least energy efficient in Europe (POST, 2005). As new-build housing
only represents one per cent of the building stock each year (DCLG, 2006a), in
order to meet carbon emissions targets, existing buildings must be refurbished or
M U H WdJiRthLt¥¢hnologies which reduce carbon emissions on a huge scale. This
requires a reduction in CO, emissions by an average of 80%, from all housing, in
order to assist WKH 8.1V ORG@ak (B3TUI®10a). The Energy Saving Trust
(2010a) has estimated that about 24 million homes, that either exist now or are built
before 2016, will still exist in 2050. Therefore, on average 600,000 homes per year,
or about 12,000 per week will need to be refurbished with energy saving and low

carbon technologies in the next four decades, to meet the 80% emissions target.
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The current Government has set out plans to reduce emissions from energy supply,

by establishing low carbon technologies including renewable power, a new

generation of nuclear power and clean fossil fuels using carbon capture and

storage. The Government also aims to reduce demand for energy across the

economy, increase efficiencyandto UHGXFH ZDVWHG HQ Hpyidrity iso: VWDWHYV LWV
S5HGXFH HQHUJ\ XVH E\ KRXVHKROGYV EXWLQHVVHY DQG WKF
DQG WR KHOS SURW(DEQC, 20Klld, pB3HO SRRU’

The Government intends to achieve this by driving energy efficiency in households

and businesses though the Green Deal, using energy more effectively through a

smart electricity and gas meter roll out, and supporting vulnerable customers in

meeting energy bill costs (DECC, 2011a). Green Deal is a framework to enable

private firms to offer consumers energy efficiency refurbishments or retrofits to their

homes, community spaces and businesses at no upfront cost, and to recoup

payments through a charge in instalments on the energy bill (DECC, 2010b). This

financial incentive mechanism, is currently the key mechanism which is intended to

mobilise the energy efficient and low carbon retrofit R WKH 8.V PLOOLRQ KRPHYV

The challenge of delivering low-carbon retrofit on unprecedented scales has also
been recognised by the Government as an opportunity in the context of the current
recession, as the jobs and trade created by the process are intended to boost
economic recovery (Environmental Audit Committee, 2011a). The Government has
argued that in order to ensure sustainable economic growth, the UK needs a third
LQGXVWULDO UHYROXW L RDECO 2Q1.D&) hvhich WillHEGdR towaid &R Q
low-carbon future, with cleaner energy and greener growth. Addressing the
LQHIILFLHQF\ RI KRXVLQJ LV D NH\ RE M HfBlivdirsitegyloQ WKH *RYHUQ
economic growth and carbon reduction which policy programmes such as the
proposed Green Deal are expected to deliver (DECC, 2010a). Programmes such as
these aim to mobilise private capital at scale to invest in green infrastructure and are
HISHFWHG WR H-FPUE\RD 4p@##dgand develop low carbon systems
DQG UHWURILW WKH 8.1V KR EmxonDeQtal AbdtVComiteeH V
2011b).

Other strategies such as the UK Fuel Poverty Strategy are also intended to dove-tail
with this national push to retrofit housing stock, due to reduced energy costs and
increased thermal comfort (DECC, 2011a). A household in Fuel Poverty is one that

needs to spend more than 10% of its income on all fuel use and to heat the home to
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an adequate standard of warmth. Energy efficiency measures such as the
installation of insulation have had an impact on Fuel Poverty by reducing costs and
improving thermal comfort (Warm Front, 2011). Wide-scale retrofit programmes also
provide the potential to have the same impact through efficiency improvements and
improving the fabric of homes.

There is great potential for the proposed national retrofit programme to reduce
carbon emissions from homes, contribute to economic growth and provide other
benefits such as the reduction of Fuel Poverty. However, the amount of energy used
in homes is largely dependent on the behaviours of the occupier(s) (Smith and Pett,
2005; Janda, 2009; Gill et al., 2010; Stevenson and Leaman, 2010) and the
importance of occupant behaviour in determining the effectiveness of retrofit
programmes should not be ignored during this significant mobilisation to reduce
energy consumption and carbon emissions from housing (LCEA Behaviour Change
Retrofit Group, 2011).

1.1.2 The Retrofit Approach

For the purposes of this thesis the WHU P [LWHWeW st to refer to any type or

collection of works, refurbishment, measures, technology installations or

applications, which are directed at existing housing stock with an aim to significantly

improve the energy efficiency and/or reduce the carbon emissions of the existing

housing stock. A retrofit project usually targets existing housing stock which has

relatively poor energy efficiency rating, using models such as the Standard

Assessment Procedure (see section 2.2.1). In order to intervene to improve energy

efficiency and reduce CO, emissions, retrofit technologies (e.g. insulation, draft
SURRILQJ pn$T UDWHG FRQGHQVHU ERLOHUV KHDWLQJ FF
showers, and/or other low-carbon, renewable, energy efficient or micro-generation

technologies) are installed (RIBA, 2011a; RIBA, 2011b). $QHJUIHFWLY Hf[th HWURILW
context of meeting carbon reduction targets would significantly reduce the carbon

emissions of a home, aiming for 80% reduction in CO, emissions (EST, 2010a),

without compromising thermal comfort (WHO, 2007).

The space heating and water heating account for a large proportion of the carbon
emissions from UK households through the use of gas or electricity for heating, both
sourced predominantly from fossil fuels burned directly (in the case of gas) or

indirectly (in the case of fossil fuel powered electricity generation). The assumption
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is that energy efficient technologies retrofitted to housing will reduce energy
consumption, carbon emissions and fuel costs, however the home occupantV
behaviour related to energy use will influence these factors (Smith and Pett, 2005;
Janda; 2009; Gill et al., 2010; Stevenson and Leaman, 2010; Morley and Hazas,
2011).

The actual effectiveness and impact of Technical Intervention on energy use and
carbon emissions may be miscalculated without taking into account occupant
behaviours associated with energy consumption, because alterations in occupant
behaviours are difficult to predict (Leaman, et al., 2010; Morley and Hazas, 2011).
Thus, occupant behaviour is increasingly recognised as a critical element to be
acknowledged and addressed in order to meet carbon reduction targets, both within
the literature (Gill et al., 2010; Stevenson and Leaman, 2010) and by those
delivering retrofits on the ground (Gentoo Group, 2008a; LCEA Behaviour Change
Retrofit Group, 2011). Evidence has shown that occupant behaviours related to
energy use impact on the potential of energy efficient technology. For example,
energy efficiency potential is reduced by the comfort jake E D FeNf&ct (Milne and
Boardman, 2000), the installation of energy efficient technology may lead to a
febound feffect, and people may use energy efficient appliances more often,
because they are energy efficient (Hertwich, 2005). Factoring in aspects of occupant
behaviours into the future retrofit programmes is thus essential, in order to identify
how occupant behaviour may impact on energy saving and carbon reduction
potential, so they can be addressed. In this context, the focus of this research is
particularly relevant as the retrofit of technologies through mechanisms such as
Green Deal or the Energy Company Obligation (ECO), may impact on occupant
behaviour related to energy use and thus create a positive or negative impact on

energy saving potential.

A programme of physical retrofit activity can improve the energy efficiency of
existing homes and reduce carbon emissions, however the behaviour of occupants
in homes ultimately decides the amount of energy used and related carbon

emissions. As Janda (2009) states:
8 EXLOGLQJV GRQITW XVHKp.BQHUJ\ SHRSOH GR

A building 1V RaN éhergy efficiency may be improved compared before the retrofit,
but the behaviours of occupants may result in unexpected outcomes: increasing

energy use and carbon emissions (nullifying the impact of the retrofit); or decreasing
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energy use and emissions (enhancing the impact of the retrofit). Thus,
understanding the interaction between occupier behaviour and energy efficient
retrofits is crucial, if retrofit programmes are to be deployed effectively, in order to
meet UK emissions targets.

Without an effective approach to address behaviour, the huge UK retrofit
mobilisation could fail to deliver its potential and miss the opportunity to meet
emissions targets. This will result in negative impacts, both from the perspective of
the individual householdHU V H Q H @dd irEten® d achieving national CO,

emissions targets.

When compared to the existing attention given to physical retrofit measures, retrofit
policy makers and programme implementers (such as Registered Social Landlords),
have only recently started to pay attention to the influence of occupant behaviour.
Research into behaviour related to energy use in the context of housing retrofits can
inform policy makers and retrofit programme implementers and thus assist in the

development of retrofit programmes which incorporate this critical component.

Occupants of buildings are recognised as one of the best instruments for measuring
housing performance, even if they are hard to calibrate (Cole et al., 2008), and their
feedback can quickly demonstrate why a technology does or does not work.
Important feedback provided by the occupants as they inhabit their homes can be

input into improving the modelling and design of KRXVLQJ DV makbh@etentW §V
and maintenance in order to reduce energy use and carbon emissions (Stevenson

and Leaman, 2010).

A significant financial investment will be required to mobilise retrofit activities as part
of the UK strategy for low carbon housing. Much of the capital of this investment will
be drawn from the public purse, through for example mechanisms such as the
Green Deal (see section 2.2.1) or levies on domestic energy bills, such as the
Energy Company Obligation (ECO) which comes into force in 2013. The increasing
risks associated with climate change strengthen the imperative of achieving low-
carbon housing as part of the UK Carbon Reduction Strategy. Also, there are
opportunities for a national retrofit mobilisation, to bring social benefits, such as the
reduction and potential eradication of Fuel Poverty. Considering the above factors, it
appears that the stakes are high to achieve success in the national mobilisation to
retroft WKH 8.V KRPHV HVSHFLDOO\ FRQVLGHULQJ WKDW LW
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and cannot be easily corrected or started over. Therefore it is very important that the
8.1V QDWLRQ Dayrachrh&Vis) Bondiigted in a way that maximises overall
effectiveness (i.e. energy saving potential and carbon reduction). Thus any
contribution to knowledge on the crucial component of behaviour is valuable and
worthwhile in this enormous effort to improve the energy efficiency of the 8.1V
existing housing stock, through widespread retrofit measures.

This thesis aims to inform academic and policy debates on behaviour in the context
of a social housing retrofit, by evaluating the impacts of a practical retrofit project on
tenant behaviour related to energy use, and identifying behaviour-related barriers to

retrofit effectiveness.

1.2 5HVHDUFKLQ JR&rght IPYoledt

This PhD research was conducted in collaboration with Gentoo Group, an
RUJDQLVDWLRQ ZKLFK GHVFULEHV LWVHOI DV DapHRSOH SODQ
is an association of organisations which involves a Registered Social Landlord,
Gentoo Group Sunderland. The collaboration with Gentoo Group (the Social
Landlord arm of which manages approximately 30,000 rented homes around
Sunderland in the North East of England) provided an opportunity to explore retrofit

impacts on behaviour in a real-time setting.

Gentoo Group piloted and monitored the installation of new low-carbon energy
saving solutions in a sample of 139 KRXVHKROGY WKURXJK D SURMHFW HQWL
5HDOLW\T initixI) B/H@ Housing Corporation, before its succession by the
Tenant Services Authority (TSA). In order to inform a roll-out programme for its
housing stock and to inform the housing sector, the Retrofit Reality Project aimed to
identify technological, economic and behavioural issues, which make the installation

of energy-saving retrofit measures challenging.

The Gentoo Group project objectives focused on the feasibility of retrofit measures
with particular attention given to supply chain and procurement; technical aspects of
installation and maintenance; the effectiveness of measures in terms of energy
savings; and real energy consumption data (opposed to theoretical assumptions). A
further key objective of the project was to evaluate the impact of the retrofit

technologies on tenant energy-use behaviours, the impact of energy advice in this
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context and social and behavioural barriers which impact on retrofit effectiveness

(i.e. energy-saving potential).

Gentoo Group co-funded a PhD studentship with the School of the Built and Natural
Environment, at the University of Northumbria and the research to specifically
address the behaviour-related objective was undertaken through this PhD. The PhD
research therefore forms part of the wider Gentoo Group project, however it also
goes further than the Gentoo Group objectives in its exploration of energy related

behaviours.

1.3 Aims and Objectives of the PhD Research

In the context of retrofit project implementation in a social housing context, this PhD

research aimed to:

f Evaluate the impacts of retrofit technologies on tenant behaviours related to

energy use.

f Evaluate the impacts of written and verbal guidance on energy saving

behaviours.

f Identify behaviour-related barriers to retrofit energy saving effectiveness.

The research objectives were to:

f Gather baseline data on tenant behaviour related to energy use:
- Before the Technical Intervention

- Before the Informational Intervention

f Gather follow-up data on tenant behaviour related to energy use:
- After the Technical Intervention

- After the Informational Intervention

f Analyse and compare baseline and follow-up data to determine impacts on
behaviour and identify behaviour-related barriers to retrofit energy saving

effectiveness.

1.4 Outline of Chapters
Chapter 2, outlines the UK policy context related to the energy efficient retrofit of
social housing and behaviour related to energy use. It describes the various policies

and Government initiatives that have been introduced in an attempt to address the
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challenge of reducing the energy consumption and carbon emissions, from existing
housing in the UK. Fuel poverty policy is discussed, along with policy frameworks for
behaviour change in relation to climate change and energy use. Chapter 3, provides
a review of the literature relevant to the research with a focus on Psychological
theories of behaviour and Practice Theory. Drawing on these literatures the factors
influencing behaviour related to household energy use are discussed. Chapter 4
provides a detailed explanation of the research design and methodology. The PhD
research context is discussed and its impact on research design. Interventions
evaluated by the research are explained, in addition to an outline of the data
collection and analysis methods. Chapter 5 describes and evaluates the findings of
the PADrHVHDUFK LQFOXGLQJ GLVFXVVLRQV RI pSDWWHUQV Rl EHK
XVHT DQG pNH\ SDWWHUQVY &KDSWHU SURYLGHV FRQFOXVLRQ
findings, recommendations, implications of the research, research limitations and

suggestions for future research.
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2. Policy Context

2.1 Introduction

Retrofit programmes for installing energy efficient technologies in social housing
play an important part in the UK carbon reduction strategy (DECC, 2009a). If the
interaction between occupants and retrofit technologies can be further understood in
this context, social housing providers may be able to develop retrofit programmes
where behavioural aspects are addressed, through for example an appropriately
targeted communication programme. By evaluating the impacts of a social housing
retrofit project on behaviour related to energy use, this thesis aims to improve
understanding of behaviour related to energy use in this setting. It is anticipated that
the findings will inform local, regional and national policy makers, retrofit
practitioners (such as Registered Social Landlords), third sector organisations (such

as National Energy Action) and open new avenues for future academic research.

The PhD research was conducted in collaboration with Gentoo Group (an
organisation providing 30,000 social housing units around Sunderland). Gentoo
Group T VU5HWURILW 5H Doh Which tBeUFRMrddeavtch is based, monitored
the installation of new low and zero carbon energy solutions in a sample of 139
households. 7TKURXJK D VHULHV RI pEH I-BttudifediReB/iewd, ItheHU ] VHPI

PhD research evaluated the impact on tenant behaviours associated with energy
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consumption, related to the following interventions (see methodology, chapter 4, for

more information):
f Technical Intervention (provision of energy-saving technology)

f Informational Interventions (provision of energy-related or environmental-related
information), split into two types:

- Informational Intervention 1 PEHIRUHY D Q G-sfruztuvéd iot§rviewsP L
conducted by the PhD researcher)

- Informational Intervention 2 (written and verbal guidance on energy saving
behaviours, delivered by the PhD researcher, delivered in addition to
informational intervention 1 at a point mid-way between the HEHIRWH G
1D I W H ksffudtuied interviews)

The aim of this research was to evaluate the impacts of the above interventions on
behaviour related to energy use, and identify behaviour-related barriers to effective
energy efficient retrofits in a social housing setting. By drawing on evidence from
householders who were experiencing the process of a retrofit project in a real-time
setting.

Before discussing the retrofit project itself in more detail (see Chapter 4), it is
important to set out the policy landscape relating to the retrofitting of existing
housing stock, the role of Registered Social Landlords and behaviour change
towards reducing energy consumption. This chapter outlines and evaluates the UK
policy context related to the energy efficient retrofit of social housing and behaviour
related to energy use. Section 2.2 describes the various policies and Government
initiatives that have been introduced in an attempt to address the challenge of
reducing the energy consumption and carbon emissions from existing housing in the
UK. This shows the clear imperative that carbon dioxide emissions from UK housing
need to be dramatically reduced in order to meet emission reduction targets. The
core approach to achieving this is through the financially incentivised
encouragement of the uptake of energy efficient and low carbon retrofit
technologies. Through mechanisms such as the Green Deal, the Government is
attempting to mobilise the retrofit of existing homes, nationally, over the next few
decades. The intention is that this approach will reduce energy use and carbon
emissions significantly enough to meet the 80% carbon reduction target. The danger
of occupant behaviour impacting on retrofit energy saving potential may be

recognised by policy makers, however there is no evidence that this is being
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addressed. Fuel Poverty policy is discussed in Section 2.3 and it is suggested that
some social dimensions of delivering policy to address carbon emissions have been
overlooked. Delivery of national retrofit programmes is funded by inequitable levies
on energy bills, thus QRW VXSSRUWLQJ WKH pSROOXWHU SD\VY S
mechanism intended to address Fuel Poverty does not target the most vulnerable
households. Policy frameworks for behaviour change are explored in Section 2.4,
which indicate a focus on encouraging RU p 1 X Ghghapidyf $hanges to purchase
and retrofit energy efficient technologies, through financial incentives such as the
Green Deal. Policy frameworks show less focus on actual behaviour related to

energy use or lifestyles in the context of buildings, retrofitting or in general.

2.2 Policy Context

2.2.1 Retrofitting of Housing Stock

As already noted, RI WKH 8.1V YemRisgian® cé&re from its housing stock
(Boardman, 2007a) dapproximately 26 million existing homes, yet these have
attracted disproportionately less attention in the literature than the relatively small
new-build sector. The Government has, in L WIJK Low Carbon Transition Plan |
(DECC, 2009a) set a target of cutting emissions from homes by 29% (on 2008
levels) by 2020 and a range of policies have since emerged, aimed at meeting this
target. Extensive refurbishment of existing homes is central to achieving a reduction
in CO, emissiRQV EHFDXVH WKH 8.1V WXUQRYHU RI KRXVLQJ V
compared to most developed countries and approximately 87% of the current
housing stock will still be standing in 2050 (Boardman, 2007Db).

Over the past decade or so, a suite of policies and Government initiatives have been
introduced in an attempt to address the challenge of reducing the energy
consumption and carbon emissions attributed to existing housing in the UK. They

are as follows:

The Decent Homes Standard

Warm Front Scheme

Warm Homes, Greener Homes: A Strategy for Household Energy Management
Feed-In Tariff (FIT)

Renewable Heat Incentive (RHI)

~ O~ O~ ~ o~~~

Green Deal
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Community Energy Saving Programme (CESP)
Carbon Reductions Targets (CERTS)

Energy Company Obligation (ECO)

~  ~  ~ ~=

Shaping Our Future (Third Sector Involvement)

Each of these policies are now examined in detail below.

The Decent Homes Standard

The Decent Homes Standard, operated by the Department for Communities and

Local Government (DCLG) is the principle mechanism for improving existing

housing, however it is limited to homes managed by Registered Social Landlords

(RSLs) UHIHUUHG WR DV u6RFLDO /DQGOR&B)NVYT IRU WKH UHPDLQG

A decent home fmeets the following four criteria:

a) It meets the current statutory minimum standard for housing
b) Itis in a reasonable state of repair

c) It has reasonably modern facilities and services

d) It provides a reasonable degree of thermal comfort.

(DCLG, 2006b)

The latter requirement for a reasonable degree of thermal comfort (see, section

3.5.1), requires homes to have both effective insulation and efficient heating (DCLG,

2006b). The thermal comfort of a property is sometimes measured through the use

of an energy efficiency rating known as SAP (Standard Assessment Procedure),

which is a scale from 0 to 100 (100 being excellent). SAP has been adopted by

Government as part of the UK national methodology for calculation of the energy

performance of buildings (BRE, 2009).As outlined in f KH *RYHUQPHQWYYV 6WDQGDUCG
Assessment Procedure for Energy Rating of Dwellings, 2005 edition, revision 3 1

(BRE, 2009), the calculation takes into account a range of factors that contribute to

energy efficiency and include:
f 3 (aterials used for construction of the dwelling
f Thermal insulation of the building fabric

f Ventilation characteristics of the dwelling and ventilation
equipment
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f Efficiency and control of the heating system(s)
f Solar gains through openings of the dwelling

f The fuel used to provide space and water heating, ventilation and
lighting

f Renewable energy technologies

The calculation is independent of factors related to the individual
characteristics of the household occupying the dwelling when the
rating is calculated, for example:

f Household size and composition;

f Ownership and efficiency of particular domestic electrical
appliances;

f IndividualheDWLQJ SDWWHUQV D6 WHPSHUDWXUHYV ~

Trends in SAP rating of domestic properties in England shows that, although social

landlord properties are in a relatively better condition than privately rented or owned

properties (by April 2009 it was reported that 86% of homes in the social sector were
MGHFHQWY 1DWLRQDO $XGLW 2IILFH WKHUH LV VWL
emissions through a range of energy efficiency measures and low carbon

technologies (DCLG, 2010).

Warm Front Scheme

The Warm Front Scheme provides heating and insulation improvements to
households on certain income-related benefits living in properties that are poorly
insulated and/or do not have a working central heating system. The Scheme began
in June 2000 (BRE, 2008) and was suspended in December 2010 (Warm Front,
2011), before accepting new applications on 14 April 2011 with a new set of
eligibility criteria. The Scheme is now targeted at people on certain income-related
benefits and living in properties that are poorly insulated and/or do not have a
working central heating system. It is only available in England and applicants must
own their home or rent it from a private landlord, thus Social Housing tenants are not
eligible (Directgov, 2011).

Qualifying households can get improvements worth up to £3,500 (£6,000 where oil
central heating and other alternative technologies are recommended).Grants are

available for improvements such as:

f Loft insulation
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Cavity wall insulation

Draughtproofing

~  ~  ~ ~=

Hot water tank insulation

Gas, electric, liquid petroleum gas or oil heating

f Glass-fronted fire - conversion of solid-fuel open fire to a glass-fronted fire

(Directgov, 2011)

Since the start of the Scheme 2.3 million households have received measures

(Warm Front, 2011). Table 1, below, shows a breakdown of the number of

measures delivered to homes from the beginning of the Scheme until 2010:

Table 1: Measures delivered through the warm front scheme from 2000-2010

Measure type

Number of measures

Cavity Wall Insulation

489,961

Draughtproofing

576,294

Electric Central Heating

73,154

Factory Insulated Dual Immersion Hot Water Tank

8,631

Gas Wall Heaters

24,697

New Gas Central Heating

185,487

Hot Water Tank Jackets

157,867

Loft Insulation

720,985

Boiler Replacements

454,828

Heating Repairs

114,686

Oil Central Heating

3,791

(Adapted from: Warm Front, 2011)

Warm Homes, Greener Homes

The previous Labour *RY H U Q P MarkV Hlames, Greener Homes: A Strategy for

Household Energy Management DECC, 2010c

VHWYV RXW WKH *RYHUQPHQWY{V 6W

to work with people to make their homes more comfortable in winter, reduce energy

use and make greater use of small scale renewable and low carbon sources of

energy. The Government stated its ambition that by 2020:

f ‘®very home where it is practical will have loft and cavity wall
insulation tan ambition we intend to deliver on by 2015;
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f every home in Britain will have a smart meter and display to help
them better manage their use of energy;

f up to 7 million households will have had an eco-upgrade which
would include advanced measures such as solid wall insulation or
heat pumps alongside smart meters and more basic measures;

f people living in rented accommodation will enjoy higher levels of
energy efficiency as landlords +private and social *take action to
improve the fabric of properties;

f there will be wider take up of district heating in urban areas, such
as in blocks of flats, in new build and social housing, and in
commercial and public sector buildings; and

f there will be a core of up to 65,000 people employed in the new
industry of energy efficiency, and potentially several times more
down supply chains. Jobs will include installing energy saving
PHDVXUHV DQG SURYLGLQJ KRPH HQHUJ\ DGYLFH

(DECC, 2010c, p. 5)

In the document the Government stated the importance of understanding and
engaging with customers, to stimulate demand for retrofit energy efficiency
measures from householders, ensure that people use new technologies in the right
ways, and facilitate general change in how people use energy in their homes. The
Government proposed to do this by:

f Making the best use of existing initiatives and information sources that can

influence behaviour change

f Building a detailed evidence base on the effective engagement of households

and communities in carbon reducing behaviours and impacts this may achieve

f Using smart meters as an opportunity to engage with households on energy
performance of their home.
(DECC, 2010c)

This strategy for household energy management set out by the previous
Government is similar in many respects to the subsequent Coaliton *RYHUQPHQW YV
approach, whereby the retrofit of energy efficient and low carbon technologies to
existing homes is intended to significantly reduce energy use and carbon emissions
from UK housing. To encourage the mobilisation required to retrofit 24 million homes
in the next 39 years (EST, 2010a), energy efficient and low carbon retrofit

technologies are incentivised mainly through financial mechanisms such as the
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Feed-In Tariff, Renewable Heat Incentive, and the Green Deal, which are discussed

below.

Feed-In Tariff

The UK Government Feed-In Tariff (FIT) was introduced in April 2010, under the
Energy Act (2008) for electricity in order to make smaller scale micro-generation in
domestic properties more financially attractive (Bergman et al, 2009). It is the aim of
the FIT scheme to encourage the deployment of small scale (under 5SMW) low
carbon electricity generation, particularly by organisations, businesses, communities
and individuals who are not traditionally engaged in the electricity market. FITs are
intended to encourage people to invest in small scale low carbon electricity, in return
for a guaranteed payment for the electricity they generate and export (DECC,
2011b). Most domestic technologies (and larger systems up to 5 megawatts) qualify

for the FIT, including:

f Micro combined heat and power (CHP)

f Solar electricity (PV) (roof mounted or stand alone)
f Wind turbines (building mounted or free standing)
f Hydroelectricity

f Anaerobic digesters.
(EST, 2011)

The Government intends the FIT scheme to be easier to understand and have more
predictable returns than the Renewables Obligation (RO). RO is a proposed
regulatory measure, aimed at large scale energy generation companies to increase
the generation of renewable electricity, from a range of technologies and a range of
scales (DECC, 2011c). Between the start of the FIT scheme in April 2010 and June
2011 over 40,000 FIT installations were accredited, the vast majority at household
level (DECC, 2011b). A number of Social Landlords have taken up FITs for housing
stock, however uptake has been affected by overlapping policies such as the rules
governing the combination of FITs and grants for works (DECC, 2011b). FITs work
alongside the RO and the Renewable Heat Incentive (RHI) which, when

implemented, will support generation of heat from renewable sources at all scales.
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Renewable Heat Incentive

The UK Government has proposed a Renewable Heat Incentive (RHI) for launch in
November 2011 (DECC, 2011d). The RHI provides financial support that
encourages individuals, communities and businesses to switch from using fossil fuel
for heating, to renewable energy sources such as biomass. The RHI is similar to the
FIT scheme, whereby homeowners who install renewable technologies receive an
annual payment for each kWh of energy generated. While FITs pay incentives for
electricity-generating renewables, the RHI does so for those which generate heat.
Annual payments will be made based on estimated figures dependent on the
amount of energy needed to warm the building and will vary by house age and size
as well as by technology (DECC, 2011e).

The Government is taking a phased approach to implementing the RHI. In the first
phase, long-term tariff support will be targeted towards big emitters in the non-
domestic sector. As part of the first phase, the Government will also introduce
Renewable Heat Premium 3 D\ P H (oWt domestic sector. Government funding
of around £15 million is reserved for premium payments to households who install
renewable heating. These direct payments will subsidise the cost of installing
qualifying renewable heating systems. In return for the payments, participants will be
asked to provide feedback on how the equipment works in practice and suppliers
will be asked to provide a follow up service on any issues that are raised. This aims
to boost confidence in the technology and the information to improve Government,
manufacturer §, installer § and consumer § understanding in order to maximize the
performance of the various technologies (DECC, 2011e). The technologies

considered eligible for the non-domestic phase (phase one) of RHI are as follows:
Biomass boilers (Including CHP biomass boilers)

Solar Thermal

Ground Source Heat Pumps

Water Source Heat Pumps

On-Site Biogas combustion

Deep Geothermal

~ O~ ~ ~ ~  ~ =

Energy from Municipal Solid Waste

f Injection of biomethane into the gas grid.
(DECC, 2011f)
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A second phase of RHI support including long-term tariff support for the domestic
sector is planned for introduction in 2012 to coincide with the introduction of the
Green Deal. This phase will also establish other technologies and fuel uses that
could not be included in phase one (DECC, 2011f). People in receipt of the
Renewable Heat Premium Payments fwill be able to receive long term RHI tariff
support (20 years) once these tariffs are introduced (DECC, 2011e). As part of this
second phase Social Landlords will receive support for domestic installations. In
order to receive support they will need to be the owner of the installation and retain
the rights and liabilities of the equipment (DECC, 2011f).

Green Deal

The Coalition Government recently proposed D p*UHHQ 'HDOY IRBGhaMIDFNOLQJ KR X\
CO, emissions (DECC, 2010b), which is a flagship policy of the Energy Act (2011).
In many respects the Green Deal is a continuation of the work by the previous
Labour Government, building on the Pay As You Save (PAYS) scheme announced
in 2009 and developed under a pilot scheme, testing a range of financing repayment
options (DECC and EST, 2011). The PAYS pilot and Green Deal are principally the
same concept dthey provide financial incentives to encourage householders to
install energy efficient and low carbon technologies in their homes, by loaning
upfront costs for repayment over a long period. Energy efficiency in homes is
improved, energy bills are reduced and this provides scope to pay back loans
alongside bills with the intention that total charges are lower than the energy bills

were before retrofit.

The Green Deal is anticipated to be launched in Autumn 2012 (DECC, 2010b).
Under the powers of the Energy Act (2011) the Green Deal provides a framework to
enable private firms to offer consumers energy efficiency improvements to their
homes, at no upfront cost, and gather the debt for the cost of the improvement
through a charge in instalments on the energy bill. This will be achieved through a
HM*UHHQ 'HDO SODQY D ILQDQFH PHFKDQLVP ZKLFK DOORZV FF
through their energy bills, with clear and transparent charges. The Green Deal
differs from existing lending because the financial obligation is not attached to the
individual, if the individual moves out of the home the financial obligation moves to
the next bill payer at that property (DECC, 2010b). The following are prerequisites
for all Green Deal plans, and are intended to protect consumers as outlined in Tihe

Green Deal: A summary of the Government § Proposals {2010b):
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1. he expected financial savings must be equal to or
greater than the costs attached to the energy bill , known
DV 3WKH UXOGHe @reen Deal.

2. The measures must be approved and the claimed hbill
savings must be those accredited through this process.

3. The measures installed must have been recommended for
that property by an accredited , objective adviser who has
carried out an assessment.

4. The measures must be installed by an accredited installer .

5. For householders, the Green Deal provider must give
appropriate advice within the terms of the Consumer Credit
Act and take account of the individual circumstances of the
applicant.

6. The Green Deal provider must have consent from the
relevant parties, including the express consent of the current
energy bill-payer.

7. The presence of a Green Deal must be properly disclosed
to subsequent billpayers (e.g. new owners or tenants )
alongside energy performance information.

8. Energy suppliers must collect the Green Deal charge and

pass it on within the existing regulatory safeguards for

collecting energy bill payments = including protections for

vulnerable consumers. “(p. 5, bold is their emphasis)
Social Landlords will be able to deliver Green Deal to their tenants and
leaseholders. (Breen Deal Potential in Social Housing % report by Camco (2011) on
behalf of the National Housing Federation (NHF), has examined the potential for the
Green Deal to deliver viable CO, reductions in the social housing sector (local
authority and housing association homes) by examining what measures could be
FDUULHG RXW DFFRUGLQJ WR WKH *UHHQ 'HDO u*ROGHQ 5
pay for the measures over 25 years). Table 2, below, shows the reports key

findings:
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Table 2: Potential for CO, reduction in social housing through the Green Deal

CO; reduction potential

To achieve further savings on
these homes:

Homes with low Green Deal potential

Over 3 million homes fall under the category of

low Green Deal potential, between them
DFFRXQWLQJ IRU MXVW R
total emission reduction potential (around

900,000 tonnes CO2).

Capital investment per property ranges from
£250-2000 with energy savings of less than
25%.

These are properties that currently have
relatively good levels of energy efficiency and for
which many of the most cost-effective measures
have already been installed.

FIT, RHI and ECO would need to
subsidise measures:

To reach £6.5k total investment per
property this would cost an extra
£17bn

To reach £10k total investment per
property this would cost an extra
£28bn

To reach £17k total investment per
property this would cost an extra
£49bn

Homes with medium Green Deal potential

Nearly 400,000 homes fall under the category of
medium Green Deal potential, accounting for

RI WKH VHFWRUYV RYHUDC
potential (around 600,000 tonnes CO2).

Capital investment per property ranges from
£2,500-10,000 with energy savings between
25% and 50%.

FIT, RHI and ECO would need to
subsidise measures:

To reach £6.5k total investment per
property this would cost an extra
£1bn

To reach £10k total investment per
property this would cost an extra
£2bn

To reach £17k total investment per
property this would cost an extra
£4bn

Homes with high Green Deal potential

Nearly 800,000 homes fall under the category of
high green deal potential, accounting for 64% of
WKH VHFWRUYY RYHUDOO HPL
(around 2.7 million tonnes CQO2).

Capital investment per property ranges from
£5000-17,000 with energy savings between
above 50%.

These homes would generally not
require additional subsidy as they
would achieve significant savings
through the Green Deal alone.

Maximum potential of Green Deal in social housing

The maximum potential of Green Deal measures which will pay for themselves over 25
years will achieve a 21% carbon reduction. A combination of Green Deal and grid
decarbonisation could give a 32% reduction in emissions (around 12.5 million tCO2) in

2020.

Capital investment will be around £12bn with annual energy bill savings of circa £1bn.

(Adapted from Camco, 2011)
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A target to reduce carbon emissions from UK homes by 29% by 2020, was set out in
pire UK Low Carbon Transition Plan {DECC, 2009a). Whilst it is acknowledged that
this policy was introduced under the previous Government, if one assumes the
social housing sector has the same target, then the findings in the above table
suggest that it might be possible to meet the carbon emissions targets for 2020 (if
the grid is decarbonised sufficiently). However, this is before considerations of
occupier behaviour are factored into the calculations, VXFK DV FRPIRUW pWDNH
(see 3.5.1) which can impact on potential energy savings by up to 30% (Milne and
Boardman, 2000). This is particularly relevant for energy efficiency retrofit
programmes such as Green Deal as occupant behaviour factors such as these may

impact on predicted energy savings.

, QWHUHVWLQJO\ ZKHQ &DPFRYV a realidtit SSRdeWWDddD FW R UH G
potential, Green Deal would only provide a 4% carbon reduction by 2020. This was
assuming that 25% of social housing received Green Deal retrofits and that there

was a 25% loss of carbon reduction potential due the comfort takeback fffect.

It is also important to note that there are various limitations with using SAP software
to calculate real energy anG FDUERQ VDYLQJV 5HVXOWYV IURP p3D\
(PAYS) pilot projects (DECC and EST, 2011) demonstrate that there is a significant
difference between theoretical and actual energy and carbon savings, which can be
much lower than predicted. This highlights an important issue regarding the use of
SAP software and assumptions to predict actual energy and carbon savings, which
may be a poor indicator of actual savings. This combined with occupant behaviour

aspects such as comfort fakeback f£an have a significant impact on overall savings.

The National Housing Federation (NHF) has set up a Green Deal working group of
housing association experts to assess the Green Deal proposals and identify
barriers and solutions with an aim to ensure the Green Deal is feasible for all

existing homes, including tenants and leaseholders in the social housing sector.
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The latest (reen Deal Working Group Report {NHF, 2011), highlights the following
barriers and solutions to Green Deal feasibility for existing homes and social
housing:

f Landlord, Tenant and Leaseholder consent : To ensure Green Deal can be
delivered at scale, it is essential that the Government makes specific provisions
for social landlords to gain consent to carry out Green Deal on their properties,
particularly those in multi-occupancy, such as blocks of flats. The tenant should
not be able to unreasonably refuse Green Deal work or refuse to pay associated
charges if the Social Landlord or a majority of tenants request Green Deal. The
Social Landlord should consult with tenants to allow them to make a fair

representation.

f Proposed Energy Company Obligation (ECO): The role and correct
administration of ECO is central to the success of the Green Deal. ECO should
target energy efficiency improvements for fuel poor households and those in
priority need. RemainiQJ (&2 VKRXOG EH XVHG WR ppeHI&SW pKDUG WR W
such as solid-walled homes. ECO should be transparent and available to all
Green Deal providers and delivery agents to ensure a fair and competitive
marketplace. Energy suppliers should make all costings transparent to ensure
they do not maintain control over expenditure and monopolise the Green Deal
Market. ECO and Green Deal should include the costs of delivering training and

ongoing advice on behaviour change to ensure take-up and energy savings.

f Measurement and assessment mechanism : The household make-up and
their energy consumption behaviour should be taken into consideration when
carrying out Green Deal assessment. This is particularly important for
households who currently under-heat their homes, such as households in Fuel
Poverty. The role of encouraging take-up and behaviour advice must be
recognised and accounted for in the Green Deal assessment. Assessment must

be carried out by independent and accredited professionals.

f Access to low cost finance and costs of works:  In order for Green Deal and
the f(olden Rule fto deliver appropriate savings to the social sector and

encourage take-up, low cost finance must be made available.

f Role of Renewable Energy : Renewable energy and associated incentives such
as FIT and RHI must be available and accessible alongside the Green Deal.
(NHF, 2011)
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Community Energy Saving Programme (CESP)

The *RYHUQPHQWTV &R&EFYyX&aking\ Programme (CESP) targets
households in areas of low income across the UK, aiming to improve energy
efficiency standards and permanently reduce fuel bills (DECC, 2009b). CESP aims
to achieve this through the delivery of up to £350m in energy efficiency measures
(DECC, 2011g), funded through particular gas and electricity suppliers as part of an
obligation to meet a carbon emissions reduction target. The CESP obligation period
runs from 1 October 2009 till 31 December 2012. DECC is responsible for setting
the overall CESP target and the policy framework, and Ofgem E-Serve is
responsible for administering the programme. Ofgem has a legal requirement to
report to the (then) Secretary of State for Energy and Climate Change on the CESP
programme (Ofgem, 2011a).

A total of 142 schemes had been submitted to Ofgem by 31 December 2010.
Qualifying measures include insulation, heating, district heating, behavioural (home
energy advices package), and microgeneration (such as heat pumps, biomass
boiler, solar thermal, solar PV and other microgeneration for heat or electricity).
Estimated savings from all proposed schemes are calculated as 7.1 MtCO,,
representing nearly 37% of the overall CESP target (Ofgem, 201l1a). So far a
number of technical and administrative issues have arisen, mainly related to the
complexity of the programme in comparison to CERT (see below) and issues with
overlap between measures promoted under CERT and CESP leading to longer
administration while procedures are put in place to prevent double counting (Ofgem,
2011a). WLWKALIQHRP VIV 5HSRUGYmMMRUWQIityVEKe)Y Saving Programme
(CESP) 2009- WR '"HF HP EH®@O011a), there is no indication of the
impact of CESP on the relief of Fuel Poverty or of the impact of the behaviour

measures on energy savings.

Carbon Emissions Reduction Targets  (CERT)

The Government has extended the Carbon Emissions Reduction Targets (CERTS)
from March 2011 to December 2012 (DECC, 2011h), after which time energy
companies will be obliged to take over the Green Deal policy, as set out within the
Energy Security and Green Economy Bill (DECC, 2010d).

CERT which began in April 2008, is an energy and carbon saving scheme for the
household sector, placing an obligation on energy suppliers to meet carbon

reduction targets for households. Suppliers meet their targets by promoting (for
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example, thorough subsidy) the take-up of energy saving measures, mainly loft
insulation, cavity wall insulation and up till June 2010, low energy lighting (DECC,
2011h).

For April 2008 to March 2010 targets laid out under CERT (DECC, 2009b) by the

Government were as follows:
f 185 MtCO, to be saved from the energy sector in the UK

f 50% of the saving to come from measures including installing loft and cavity wall

insulation
f 2% of the target reduction to be achieved by microgeneration installations
f Face to face energy advice given in consultation with occupants

f Smart meters to be provided to occupants who request them.

The restructured CERT based on the above targets came into force on 30 June

2010, and the Government has acted to make the following changes to the scheme:

f Increasing the target by 108 Million lifetime tonnes of CO, and setting a new
ambitious target of 293 MtCO,

f Require obligated suppliers to meet 68% of the target through professionally
installed insulation products

Remove halogens and compact fluorescent lamps from the scheme
Restrict microgeneration products to the most vulnerable groups only

Encourage suppliers to promote solid wall insulation in off-gas grid properties

~  ~ ~ =

Require written consumer request on all products promoted outside retail
channels and to increase the innovation baseline to ensure that only the most

innovative products receive incentives

f Require obligated suppliers to meet 15% of their total target within an ongoing
40% Priority Group target in a subset of low income households (a Super Priority
Group) considered to be at high risk to Fuel Poverty.

(DECC, 2011h)
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Local authorities and Social Landlords have been the primary mechanisms for the
delivery of CERT (Ofgem, 2011b). Ofgem | Zarbon Emissions Reduction Target
Update, issue 13, September 2011 (2011c) reported the following progress with
CERT:

f 3 OW Q@4 IGOYemissions reductions achieved in CERT
to date, including EEC2 carryover.

f This equates to 71% of the extended target of 293 Mt
(lifetime) CO,, 68% of the way through the programme.

f 43% of total savings to date are from the Priority Group.

f 62% of total savings to date are from insulation (including DIY
loft insulation).

f 25% of total savings to date are from lighting.

f 14.4 Mt (lifetime) CO, achieved towards the new Insulation
Obligation (10) target of 73.4 Mt (lifetime) CO, (19.7%).

f 1.5 Mt (lifetime) CO, achieved towards the new Super Priority
Group (SPG) obligation target of 16.2 Mt (lifetime) CO,

“(p. 1).
To illustrate the types and distribution of measures installed through CERT, table 3,
below shows the cumulative number of measures delivered by suppliers up to and
including the thirteenth quarter (ending June 2011) of CERT, excluding measures
carried over from Energy Efficiency Commitment 2 (EEC2). Figures are cumulative

estimates and do not represent finalised figures.
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Table 3: Measures delivered by suppliers through CERT up to June 2011

Measure type Number of measures

Insulation Cavity wall insulation 1,674,655

Loft insulation (excluding DIY insulation) 2,173,704

Solid wall insulation 38,791
Heating Fuel switching 73,319
Lighting Compact Fluorescent Lamps (CFLs) 300,639,427
Microgeneration Heat pumps 6,562

Solar water heating (m2) 3,129

Small scale Combined Heat & Power 1

(CHP)
Behavioural Real Time Displays (RTDs) 2,286,292

Home Energy Advice Packages (HEAPs) | 28,571
(Adapted from: Ofgem, 2011c)

It is important to note that a majority of measures were technology based rather than
based on the delivery of energy advice and significantly more measures were
delivered in Insulation Heating and Lighting than were delivered as behavioural

measures.

Energy Company Obligation (ECO)

The (bolden Rule fwhereby expected savings from measures repay the costs, is

central to Green Deal. There are some instances where the (Golden Rule Yill not be
effective for certain householders or house types. The key mechanism to support in

these cases will be the Energy Company Obligation (ECO) (DECC, 2011i). fihe

Energy Act §2011) amends existing powers in phe Gas Act §1986), u7KH (Ot FWUL
$ F\(1989) and phe Utilities Act (2000) to enable the Government to create the

ECO, which will:

f Supersede existing obligations to reduce carbon emissions (CERT and CESP)

which expire at the end of 2012.

f Work in parallel with the Green Deal finance offer by targeting appropriate
measures at those households likely to need additional support, in particular
those with vulnerable people on low incomes and in hard-to-treat homes.

(DECC, 2011))
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It is the intention of the Government to apply ECO funding to both Fuel Poverty
programmes and improvement to hard-to-treat homes in general. However, this has
attracted criticism from organisations such as National Energy Action (NEA), a Fuel
Poverty charity, and the Joseph Rowntree Foundation (JRF) a social policy research
and development charity, both of which argue that the ECO should exclusively focus
on vulnerable fuel-poor households. NEA and JRF (2011) reason that it would be a
more equitable use of resources to target hard-to-treat properties occupied by the
most financially disadvantaged in order to meet both social and environmental

objectives.

Shaping Our Future (Third Sector Involvement)

As outlined thus far, the Government controls many of the levers needed to tackle
climate change and other environmental issues successfully. However it recognises
that a committed third sector is a necessary condition for successful action in the
longer-term. Corresponding to this, the report by the Labour Government: p Gaking
2XU ) XWHEMW Bdvernment, 2010), contains a strategy for greater third sector

involvement in climate change policies.

In 2010 the third sector was made up of 870,000 organisations, including charities,
voluntary and community organisations, co-operatives and mutuals, social
enterprises, trade unions and (of particular relevance to this research) Social
Landlords (HM Government, 2010). The third sector, in reference to the public
sector and the private sector, is also W H U P HeGrolunaly sector f(although it
includes non-voluntary organisations), the community sector fand the pon-profit
V H F WHRIfgghny and Reid, 2002). The third sector aims to deliver mutual benefits
for people and society and is frequently defined as non-governmental or not for
profit (HM Government, 2010). The third sector, at all levels, has particular skills
(such as community engagement, energy conservation, Fuel Poverty initiatives, and
green building skills) that enable it to influence attitudes and behaviour, and to
increase the demand for action by government (HM Government, 2010). It plays a
critical role in increasing understanding and action at an individual and community
level and in increasing the support for action at both local and national levels
(Ministerial Third Sector Task Force on Climate Change, 2009).

As third sector organisations, approximately 1900 Registered Social Landlords
across the UK (these include Housing Associations, Arms-Length Management

Organisations (ALMOs), Local Authorities, Trusts and Cooperatives) (Tenant
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Services Authority, 2010) have a key role to play in the extensive programme of
work to retrofit existing housing, as they are responsible for 3.8 million homes
(DECC, 2009a).

The previous /I DERXU *RYHUQPHQWTV VWUDWHJ\ VHiWlugesW LQ H6KDSLQ
a commitment by Government to work jointly with the third sector to encourage

people to reduce energy consumption as part of meeting CO, emissions targets and

to assist in the national challenge to make homes more energy efficient (DECC,

2010c). Until 2010 the Cabinet Office of the UK Government referred to the term

M7KLUG 6HFWRU Pfic® & thkeDr@GirdDs@ctor § The Coalition Government

renamed the department the @ffice for Civil Society §The term third sector thas now

been replaced in Government usage by the terms, woluntary sector § 4 & LSOLi€@y |

RU PRUH XVXDOO\ WKH WHUP u%LJ ByRrdelitiehi\adfiseskahd-K ZDV GHYLVI

developed into a central policy programme (Alcock, 2010).

The Coalition policy programme of Big Society floes not however appear to diverge

greatly from the path that the Government set out in u6KDSLQJ 2XUHMXWXUHT
Government, 2010). Policy still focuses on the importance of the third sector for

successful action on climate change (Cabinet Office, 2010).

2.3 Fuel Poverty Policy

Efforts to improve energy efficiency and reduce carbon emissions often work
alongside other strategies to improve the quality of life of residents, such as
reducing Fuel Poverty. A household is said to be in Fuel Poverty if it needs to spend
more than 10 per cent of its income to maintain an adequate level of warmth
(usually defined as 21°C in the main living area, and 18 °C for other occupied
rooms) (National Statistics, 2011). The emphasis is on heating the home, however
fuel costs in the definition of Fuel Poverty also include spending on water heating,
lights, appliance usage and cooking costs (National Statistics, 2011). Living in cold
KRPHV FDQ LPSDFW RQ SHRSOHYV KHDOWK DQG DIIHFW WKHLU
children, and those with a disability or long-term illness are especially vulnerable
(DECC, 2009c).

In 2009, the number of fuel poor households in the UK was estimated at
approximately 5.5 million, a rise of 1 million compared to 2008 and representing 21

per cent of all UK households (National Statistics, 2011). The figure is now likely to
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be higher due to significant price increases in gas and electricity in 2011 (NEA,
2011). Vulnerable households have been defined for the purposes of the Decent
Homes Standard as those in receipt of at least one of the principle means tested or
disability related benefits, for example, income support, housing benefit, council tax
benefit or disabled persons tax credit. Figure 1, below shows the number of UK
households in Fuel Poverty from 1996 to 2009(note that there is no data for years
1997, 1999 and 2000).

Figure 1: Total Fuel Poverty in the UK and Vulnerable Households, 1996-2009

(Source: National Statistics, 2011, p. 9)

Fuel Poverty, in 2009, was at higher levels than in 1998, mainly because of rises in
fuel bills. The reduction in Fuel Poverty between 1996 and 2003 was predominantly
due to a combination of reduced prices and rising incomes, but the installation of
energy efficiency measures in homes also helped to reduce energy consumption
and thus reduce energy bills (National Statistics, 2011). However, between 2004
and 2009, energy prices increased, with domestic gas prices rising by 122 per cent
and electricity prices rising by 75 per cent, over the same period. This contributed to
the increase in Fuel Poverty seen over this period. For some households, the
increasing energy prices have been partially offset by rising incomes and
improvements in household energy efficiency. Nevertheless, the overall effect of
price rises since 2004 has far outweighed the impact of energy efficiency and

increasing incomes (National Statistics, 2011).
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In addition to setting a number of climate change and carbon emissions reduction
targets, the Government has a commitment to eradicate Fuel Poverty. The main
factors which have an effect on Fuel Poverty are household energy efficiency,
energy prices and household incomes. The UK Fuel Poverty Strategy attempts to
address Fuel Poverty by focusing on these three areas (DECC, 2009c).

Energy efficiency through measures such as improved insulation and heating
systems aims to reduce fuel bills and remove households from Fuel Poverty. The
Government has delivered measures such as this through the Warm Front Scheme
in England. Devolved administrations are also operating similar schemes (DECC,
2009c). The Green Deal and the ECO will run in parallel and are intended to support
the UK Fuel Poverty Strategy, with the ECO focusing particularly on the needs of the
most vulnerable and on those in hard to treat homes, who need additional support
(DECC, 2011Kk). The ECO will represent the only measures-based Fuel Poverty
programme in England when the Warm Front Scheme ends in March 2013. As with
the programmes it will replace such as the CERT and CESP, which end December
2012), the ECO will be funded through levies on domestic energy bills. FITs will also
be funded through additional levy on consumer bills, however the RHI will be funded
through HM Treasury (NEA and JRF, 2011).

Energy price increases have been the largest factors in the rise of Fuel Poverty
since 2004 (National Statistics, 2011). Following public concern about energy prices,
the regulator Ofgem carried out a retail markets probe in 2008. Ofgem subsequently
developed a number of processes aiming to address problems identified by the
probe. These remedies include license conditions to prevent unfair discrimination
between customer groups, and improvements in customer protection relating to
direct selling. Suppliers also have a voluntary agreement on programmes of social
assistance for vulnerable customers. Ofgem reported that in the first year of the
agreement, 2008/09, suppliers have collectively spent £157million against a target
of £100million and that over one million customer accounts were benefiting from a
social tariff (DECC, 2009c).

Low income is a contributor to Fuel Poverty, because it impacts on the ability of a
household to pay for fuel bills. The economic recession has increased
unemployment in the UK and thus has had an impact on the number of households

in fuel poverty. The Government has however attempted to support household
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incomes with Winter Fuel Payments and Cold Weather Payments in 2008 (DECC,
2009c).

2.3.1 Potential Energy Policy Implications for Fuel Poverty

There is concern from Fuel Poverty charities that carbon reduction programmes will
have a potentially negative impact on low-income and vulnerable consumers due to
the way they are funded. DECC estimates that existing levies supporting a range of
Government policies to address climate change, enhance energy security, secure
investment in new infrastructure, and tackle Fuel Poverty through targeted energy
efficiency measures currently add £88 to the average domestic energy bill.
Forecasts estimate these charges will increase to £160 by 2020 (DECC, 2010d).

In a recent report Wime to Reconsider UK energy and Fuel Poverty Policies TNEA
and JRF, 2011), the NEA and JRF have raised concerns regarding policy
developments WR DGGUHVYVY FOLPDWH FKDQJH 7KH UHSRUW TXHYV
policy approach towards reducing carbon emissions can co-exist with a socially just
approach that seeks to protect low-income consumers from higher energy bills.
Their concerns not only focus on the regressive impact of uniform levies on
consumer bills, but also on disparity between social and environmental objectives.
The report also argues that the inequitable nature of the regressive funding
mechanism is compounded by lack of equal access to the potential benefits
delivered by policy. The report puts forward the following key conclusions and
recommendations, regarding UK Fuel Poverty policy:
f Where tensions between social and environmental objectives
are allowed to develop there is an understandable risk that
people will prioritise their immediate living environment over

what may appear to be a remote and hypothetical global
issue...

f ...The end of Exchequer-funded, grant-aided energy efficiency
programmes implies a reduced commitment by government to
the eradication of fuel poverty.

f Funding energy efficiency programmes through flat-rate levies
on energy bills is regressive and unfairly penalises financially
disadvantaged households. The most progressive and
equitable means of funding...the UK Fuel Poverty Strategy, is
through general taxation.

f Where responsibility for domestic energy efficiency
interventions is delegated to energy suppliers, the
Government must adopt a highly prescriptive approach to
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ensure that resulting programmes maximise the benefits to
fuel-poor households.

f All aspects of energy-related policy development should
contain an assessment of the implications for fuel-poor
households and proposals on how any potentially harmful
consequences are to be addressed and resolved.

f The forthcoming ECO should exclusively focus on vulnerable
fuel-poor households...

f Future energy policy can only be seen to be contributing to a
socially just transition to a low carbon society if adequate
resources are made available to provide fuel-poor households
with no-cost interventions that reduce their energy demand,
while ensuring that they can heat their home to a satisfactory
standard at an affordable cost. By ensuring that low-income
DQRG YXOQHUDEOH KRXVHKR O GMifjiimised/ N RI IXHO SRYHUMW
and their access to energy efficiency interventions is
maximised, it then becomes possible to contemplate the
introducton RI WKH pPSROOXWHU SD\VY SULQFLSOH LQ WKH
consumption-based levy... "(NEA and JRF, 2011, p. 18)
The above conclusions and recommendations indicate that the social dimensions of
the UK strategy for low carbon housing do not appear to be receiving sufficient
attention. Much as RFFXSDQWVY EHKDYLRXU Ue¢ao inpaet Gn tiveR HQHUJI\ XVH
energy saving potential of the Green Deal, the approach to low carbon retrofit could
potentially impact on the efforts to reduce Fuel Poverty because of the way it is

funded.

2.4 Behaviour Change Policy

Governments can deploy a variety of different types of policy intervention to change
the behaviour of the population. These range from providing information or
undertaking campaigns of persuasion that promote certain behaviour, to taxation
and legislation. Traditionally UK climate change policies focus on voluntary
reduction of energy use by individuals, encouraged through communication of
information and economic incentives and subsidies (DETR, 2000; HM Government,
2006), and thus only pay limited attention to behaviour change. The underlying
rational of these policies and initiatives are that information and changing attitudes
may result in behavioural change. While public awareness and concern about
climate change has increased in the UK recently (Poortinga and Pidgeon, 2003;
*OREH6FDQ /IRUHQ]RQL HW DO DQ LQGLYLGXDOYV DZI
for the issues does not always translate into more efficient energy use in the home
(Bord et al., 2000; Lorenzoni et al., 2007).
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2.4.1 Frameworks for Behaviou r Change

The previous Labour Government developed a Framework for pro-Environmental

Behaviours 1 (DEFRA, 2008), which focused on environmental attitudes and

behaviours in relation to carbon emissions. The framework described in the report

identified behavioural goals and set out an approach to changing behaviour through

D () 5 $4informational campaigns, such as, Act on CO,. The framework argued that

there was a mandate for Government to take actontR KHOS pJUHHQY WKRVH O]
Figure 2, below, shows a diagram of the then proposed, ppadmap for environmental

behaviour change.

Figure 2: DEFRA roadmap for environmental behaviours in 2008

(DEFRA, 2008, p. 20)

Building on this 2008 framework, DEFRA 1 Ientre of Expertise on Influencing
Behaviour thas set out a gramework for Sustainable Lifestyles {DEFRA, 2011) as a
tool to support DEFRA and external organisations to develop effective approaches
to influence behaviour. The framework is aimed at: sharing evidence, learning, and
best practice in influencing behaviour; the CHQWUHfVY HQJDJHPHQW DGY
capability building across DEFRA and wider organisations; contributing to the
approach taken by other organisations (i.e. the behaviours they focus on) and the
key motivations and barriers to action; the types of approaches more likely to be

effective (DEFRA, 2011). It is interesting to note the change in terminology in the
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2008 and 2011 frameworks +tuyEHKDYLRXU FKDQJHY LV IUHTXHQWO\ PHQWLR
HYHQ

emphasising the difference in the Rramework for Sustainable Lifestyles f{DEFRA,

2011):

framework, whereas the latter framework, refers to mfluencing behaviour

S« PHKDYLRXU FKDQJHY Y WehaviQurO X HIEHKDI LR XU

FKDQJHY FD Q-doRrSapproatReS. We talk about interventions

WR pLQIOXHQFH EHKDYLRXUY WR UHFRJQLVH WKDW VRP
encouraging people to maintain behaviours; to undertake current

behaviours more frequently; other times to adopt new behaviours;

DQG VRPHWLPH WR DGDSW FXUUHQW EHKDYLRXUV”~

(p. 9, bold is their emphasis)

The gramework for Sustainable Lifestyles {DEFRA, 2011) identified the key set of
U+ HD G OHIQMY RdreX groups of behaviours that represent nine priority areas
DQG W.HKDBWYLRXUVYT ZKLFK KLJKOLJKW WKid wRIR W&V

headline groups. Figure 3, shows the Headline Behaviours frelated to energy use,

LPSRUWDQW

which are of particular relevance to this PhD research.

Figure 3: Headline and Key Behaviours Related to Energy Use

Headline Key Behaviours Sub-Behaviours
Behaviours
Eco-improving Insulating your Installing loft insulation; Topping up loft
your home home insulation; Installing solid wall insulation;
(retrofitting) Installing double glazing;

Upgrading heating | Upgrading boiler;

& hot water

systems

Fitting & using
water saving
devices
Generating own
energy by installing

Upgrading to low flush toilet; Fitting
water efficient shower head; Fixing
dripping taps;

Wind; Solar/electric; Solar/water; micro-
CHP; Ground and air source heat

renewable pumps.
Using energy Managing Fitting & using temperature controls;
& water wisely Temperature

Washing & drying
laundry using
minimum energy &
water

Line drying laundry; using right amount
of detergent; Switching to green energy
tariff

(Adapted from: DEFRA, 2011)

The Government appears to be focusing on behaviours which involve the installation
of technologies or the retrofitting of homes. The predominant approach is to

influence behaviours related to the consumption of particular products, technologies
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or services in order to improve domestic energy efficiency. Behaviours related to
energy use are only briefly mentioned within the framework, with the focus on
influencing three sub behaviours: using temperature controls; line drying laundry
and; using the right amount of detergent (DEFRA, 2011).

7KH SUHYLRXYV /DERXUpraRéahold @iPgrocEviwKanmental Behaviours

(2008) SURSRVHG D pUubeim@dDcBdhgeRsee figure2 WR p'LVFRXUDJH W
EDGY WKURXJK LQIRUPDWLRQ DQG HGXFDWLRQ WD[ S
M(QFRXUDJH WKH Emrdsiifturey isthRincémtives/reward; labelling, and,;

leading by example). As discussed further below, this approach appears to have

shifted under the Coalition Government, perhaps in an attempt to avoid more overt

interventions, which contributed to the labelling of the previous Labour Government

DV D uQDQQ\ VWDWHYT %RZGHQ

2.4.2 The Non-Regulatory, Non -)LVFDO $SSURDFK RU p1XGJHY

The policy literature suggests that the current Government is taking a more subtle

approach to behaviour FKDQJH SROLF\ LQ WKH YHLQ BtiewtkH pi1XGJ
and Technology Select Committee, 2011). Thaler and Sunstein TV E R[Rudge:

Improving Decisions about Health Wealth and Happiness f(Thaler and Sunstein,

2008) advocates a range of non-regulatory interventions that seek to influence

behaviour by altering the context or environment in which people choose, and seek

to influence behaviour in ways which people often do not notice. Thaler and

Sunstein (2008) GLVFXVV WKH SDUD O O H ekiteEttr&viahd i @ UIDSIRN IERIQP C
Architecture § @hoice Architecture fas outlined by Thaler and Sunstein (2008)

describes the way in which decisions are influenced by how the choices are

presented, in ordertoinfif XHQFH WKH RXWFRPH ,W @atéer@ahswh feR p/LEHU\
the idea that it is both possible and legitimate for private and public institutions to

affect behaviour while also respecting freedom of choice (Thaler and Sunstein,

2003).

This @hoice Architecture § RU p1 X @pptdgch differs from more traditional
government attempts to change behaviour, which have either used regulatory
interventions or relied on overt persuasion (Science and Technology Select
Committee, 2011). Table 4 below shows a range of types of policies that affect the
way people behave, along with examples of types of intervention. The current
Government is embracing @hoice Architecture R Blugge 1 Z K Iskdtvards the right
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of table 4. Nudge finterventions can be considered as a subset of non-regulatory
LQWHUY HQW L R @QdgesHdiomptXNoitegi @ithout getting people to consider
their options consciously, and therefore do not include openly persuasive
LQIRUPDWLRXG JHanfeugh hot considered to be regulatory, can in fact
utiise UHJXODWRU\ SR O L kdgelfiQdirduabHbiJto Wwh&atqrdhoice (Science
and Technology Select Committee, 2011).

The Science and Technology Select &RPPLWWHH 19 KB RIURK W2@LK)D QJH

was the culmination of a year-long investigation into the way the Government tries to

LQIOXHQFH SHRSOHYV EHKDYLRXU XVLQds. HEHKBRpHRXU FKDQJH
FRQFOXGHV W Kubad inidokatod Wil Hften not be effective in changing the

behaviour of the population. Instead, a whole range of measures, including some

UHJXODWRU\ PHDVXUHVY ZLOO EH QHHGHG WR FKDQJH EHKDYL
biggest problems. Table 4 below, shows a range of these policies which affect

behaviour and associated examples of policy interventions.
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Table 4: Polices that affect behaviour with examples of policy interventions

(Source: Science and Technology Select Committee, 2011, p. 10)
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2.4.3 Informing Policy through Behaviour Change Research

The Behaviour Change feport by the Science and Technology Select Committee
(2011) has surmised that, although much is understood about human behaviour
from research, there has been to date relatively little evidence about how this
understanding could be applied in practice at population level. Further applied
research is needed at a population level, however based on available evidence the
report concludes that non-regulatory measureV. XVHG LQ LVRODWHRBVILQFOXGLQJ |
are less likely to be effective. The authors highlight the issue that effective policies
often use a range of interventions and consider all possible interventions, at the
design stage. This is particularly important in the current policy context as evidence
received by the Science and Technology Select Committee indicated that the
*RY H U Q P piaevérfce for non-regulatory interventions has reduced the scope for
regulatory measure consideration with regard to behaviour change.

The Behaviour Change freport (Science and Technology Select Committee, 2011)
also recommended that the Government should more frequently utilise available
evidence in order to inform behaviour change policy, as there was evidence that
some previous behaviour change policies such as, on food labelling and alcohol
pricing, had not taken into account all the available evidence. The report also
suggested that more work should to be done, to improve the evaluation of
interventions, in order to improve best practice, and to build a body of research that

can inform effective policies targeting population-level behaviour change.

2.4.4 Behaviour Change and Energy Use

The Governm HQW TV % HKDY LR XU h@s rgevilyJiblistied & iegort titled
Behaviour Change and Energy Use f(Cabinet Office, 2011). The report presents
research, using a range of trials to test different ways of applying behavioural
insights to overcome barriers to being more energy efficient and reduce carbon
emissions. It aims to inform Government policy on energy efficiency and carbon
reduction in order to be as effective as possible in motivating behavioural change.

The report covers three key areas:

f Helping people to green their homes and be more energy efficient
- Encouraging uptake of the Green Deal (through economic incentives)
- Increasing the uptake of renewable energy generation (though economic

incentives, such as the Renewable Heat Incentive)
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f Helping people to reduce energy consumption through better information
- Comparative energy consumption (feedback on how a S H UV RdpgeVold
energy consumption compares with another)
- Reforming Energy Performance Certificates (to make information clearer and
more salient for those considering renting or buying a home)

f Government and businesses leading by example

- Reducing Government emissions (Government has reduced emissions and
is leading by example by using social norms to encourage behaviour
change)

- Working with others to achieve change (invites other organisations to make
public commitments to reduce energy use and emissions by setting targets
through the new Responsibility Deal).

(Cabinet Office, 2011)

The approach outlined in the report is mainly focused on changing behaviour
through economic incentives and the provision of clearer information. It is interesting
to note that the Government is not encouraging behaviour change as such, but
encouraging the consumption of energy efficient technologies to be retrofitted to
homes, which may lead to energy savings and carbon reduction. This concurs with
the *RY H U Q P ¢k@evdlfaygproach to behaviour change policy, which encourages
behaviour change through Zhoice Architecture R U p 1 X(&eé di§cussion above).
However, behaviour change in terms of energy use in the home is not prominent in
policy, for this does not work in line ZLWK WKH *RYHUQP H Qarémh&lism/T.EH U W D |
approach to respect freedom of choice. InstHD G WKH IRFXV LV RQ pu1XGJLQJT
providing financial incentives (made possible through regulatory changes), to
encourage householders to install energy efficient and low carbon technologies in
their homes. It is likely that social-norms will also e QFRXUDJH IXUWKHU pl1XGJH
people are reminded through the media of any financial rewards of taking up the
scheme compared to peers who face increasing energy prices, which are in part
FDXVHG E\ WKH UHJXODWRU\ FKDQJHV DVVRFLDWHG ZLWK W

Nudge finitiatives such as, the Green Deal, Feed-In Tariff and the Renewable Heat
Incentive are key components in the UK Strategy for Low Carbon Housing to
mobilise the retrofit of approximately 600,000 homes per year to meet carbon
emissions reduction targets (EST, 2010a 8VLQJ 1Ga8ermhfent aims to

mobilise the UK public to retrofit their own homes using their own personal capital by
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taking out a loan, made possible through a new type of financial agreement (DECC,
2010b) enabled by regulatory reform (Energy Act, 2011). Average energy bills
across the UK will be increased due to the regulatory reform (NEA and JRF, 2011)
alongside potential price increases due to market forces and thus encourage a
financial choice in the public to retrofit homes through Green Deal, in order to
reduce energy bills. The proposal is that the UK public will mobilise the capital and
supply chain to make national retrofit possible, by being pu1X G JtédGrfake a
consumption choice, but the public at large will not realise they have been

encouraged to change their behaviour.

In relation to retrofit, the Government does not appear to be focusing on domestic
energy use behaviour change as such, but on changing purchasing behaviour
towards the uptake of energy efficient technologies. Attention is given to the
provision of information such as, comparative energy use or Energy Performance
Certificates (EPCs), but again the focus is on financial implications of purchasing

behaviour towards an energy service, home rental or purchase.

7TKHUH LV D GDQJHU WKDW IRFXVLQJ RQ ILQDQFLDO p1l1XGJHVTY \
technologies through the public purse, while paying limited attention to domestic
behaviour related to energy use, may not deliver intended energy and carbon
savings. Energy efficient technologies can be retrofitted to existing homes to assist
energy efficiency, but overall it is the occupants of homes and their behaviours
related to energy use, which determine energy consumption from homes over the
coming decades. If the energy related behaviour of occupants is overlooked, the
significant mobilisation to retrofit UK housing stock though policy mechanisms such
as Green Deal, may not achieve the energy savings or carbon reductions it set out

to achieve. If so, the public will literally pay for this mistake.

2.5 Overview of Policy Landscape

2.5.1 Retrofit Policy

Over the last decade a range of Government policies and initiatives have been
introduced, in an attempt to address the challenge of reducing carbon emissions
from housing and tackling fuel poverty. For example, the Decent Homes Standard,
aiming to deliver a reasonable degree of thermal comfort through effective insulation

and heating. The social housing sector has made considerable progress and by
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2009 86% of homes in the sector were considered to be decent (National Audit

Office, 2010). The Warm Front Scheme has delivered measures to 2.3 million

heating and insulation improvements to households on certain income-related

benefits living in properties that are poorly insulated and/or do not have a working

central heating system. Also, WKH SUHYLRXV *RYHUQPHQWYV u:DUP +I
+RPHV $ 6WUDWHJ\ IRU +RXVHKROG (QHUJ\ ODQDJHPHQWT
(backed by schemes such as the FiT and RHI) to deliver huge numbers of energy

efficiency measures and create tens of thousands of jobs in a new industry of

energy efficiency (DECC, 2010c).

In essence the approach prior to the 2010 election has been to retrofit energy
efficient or low carbon technologies either by funding their installation through
Government funded schemes such as the Decent Homes Standard, Warm Front
Scheme, CERT and CESP, or though Government provided financial incentives to
make their installation more attractive, such as the Feed-In Tariff. This has resulted
in significant retrofit programmes and an improvement in the standard of homes,
especially in the social housing sector. Funding for these programmes has been
delivered through Government grant schemes for improving energy efficiency. It
could be argued that this approach has been predominately state managed and
represents a social welfare retrofit approach.

More recently, since the 2010 election of the Coalition Government, the principle of
delivering energy efficient retrofits to reduce carbon emissions and reduce fuel
poverty has not changed. However, the shift in political power appears to have

created a shift in the mechanisms to fund retrofit application.

The post-2010 Government strategy for reducing carbon emissions and fuel poverty
is similar in many respects to the previous Labour Governments approach, whereby
the retrofit of energy efficient and low carbon technologies to existing homes is
intended to significantly reduce energy use and carbon emissions from UK housing.
Indeed, even flagship policies such as the Green Deal and ECO, announced by the
Government immediately after the 2010 general election had their foundations in
SUHYLRXV JRYHUQPHQW SROLF\ VXFK DV WKH /DERXU *RYI
(PAYS) programme. On the surface they are very similar schemes, however, unlike
PAYS which would utilise Government funding Green Deal is effectively a loan
which needs to be paid back (through energy bills) over a set period by any member

of the public living in a home which has been subject to the Green Deal scheme.
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Essentially the capital investment for the retrofit of all UK homes will be mobilised by
encouraging the public to take out loans against their homes instead of being
provided by state grants. One of the defining principles of Green Deal is that it will
create economic growth and jobs, and it appears that the capital being mobilised by
such loans will be used to generate business and growth through the range of
organisations now involved (or created) due to the Green Deal scheme, such as
Green Deal Providers, Green Deal Assessors, Certification Bodies and Green Deal
Finance Companies. In this sense, Green Deal is shifting the responsibility for
delivering energy efficiency programmes away from the state and towards private
industry. The market has essentially been put forward as a core means of delivering

economic growth, reducing carbon dioxide emissions and tackling fuel poverty.

It could be argued that the post-2010 retrofit policy context has shifted from a state

managed social welfare approach towards a private finance and private industry

approach. A likely explanation of this change in approach after the 2010 election is

due to the change in political power and associated political stances of the previous

Labour Government and the subsequent, Conservative-dominated Coalition

Goverment. Nevertheless, the influence of the HFRQRPLF UHFHVVLRQ DQG WKH 8
budget deficit on political strategy cannot be ignored, and this is likely to have

created further urgency for policies which not only proritise economic growth, but

also bring a private sector focus.

The Energy Company ObOLJDWLRQ (&2 ZKLFK ZLOO VXSSRUW FDVHV ZKl
5XOHT RI WKH *UHHQ 'HDO ZLOO QRW DSSO\ (&2 ZLOO VXSHUVLE
reduce carbon emissions (CERT and CESP) which expire at the end of 2012. ECO
is particularly important for the social housing sector as it currently unlikely that the
Green Deal will be applicable or workable for socially rented properties and
previously utilised funding from CERT and CESP will cease in 2012. ECO has been
criticised by NEA and JRF (2011) for being inequitable due its funding being
sourced through flat-rate levies on all household energy bills. This also reflects the
general shift in Government policy towards the public paying for energy efficiency

measures instead of through grant-aided efficiency programmes.

These changes in the policy context have important implications for the social
housing sector. Green Deal and ECO will soon be the only energy efficiency retrofit
programmes available. The end of Government grant-aided energy efficiency

programmes leaves minimal avenues for social housing to fund the delivery of
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retrofit programmes and address the needs of fuel poor tenants which make up a
significant proportion of households. Delivering Green Deal in social housing is likely
to be problematic because RSLs own the housing stock and tenants are liable for
the bills, therefore tenants will be paying for improvements on a home that they do
not own and investing their money in the RSLs housing stock. ECO could have been
an avenue to deliver retrofit programmes to target vulnerable fuel-poor households,
however this has been delivered and the scheme is provided through inequitable
flat-rate levies on energy bills will unfairly penalise financially disadvantaged

households.

2.5.2 Behaviour Change Policy

As discussed above the policy focus is on the improvement of building performance
through technology application, however the influence of occupant energy use
behaviour on the effectiveness of such technology application has not been
mentioned in the policy literature. Where the policy literature does focus on
environmental and energy related behaviour it pays relatively little attention to acts
of behaviour relating to energy use, focusing more on behaviours which involve the
consumption and/or installation of particular products or technologies which aim to
improve energy efficiency. This is concerning because other research has indicated
that occupant behaviour can have a significant influence on the energy use in
buildings (Gill et al., 2010; Stevenson and Leaman, 2010). Therefore, there is a risk
that the policy of retrofitting homes may not achieve potential energy efficiency or

fuel poverty and carbon reduction targets due to the impact of occupant behaviour.

In terms of the behaviour change policy context there again been a shift in approach
due to the change in government in the 2010 elections. The previous Labour
Government had developed Rramework for pro-(QYLURQPHQWDO
(DEFRA, 2008), which focused on environmental attitudes and behaviours in
relation to carbon emissions. The framework identified behavioural goals and set out
DQ DSSURDFK WR FKDQJLQJ EHKDYLRXU WKURXJK

such as, Act on CO,. The framework argued that there was a mandate for

%HKDY |

"()5%9V

*RYHUQPHQW WR WDNH DFWLRQ WR IKtet&ithgly JastetHh @ WKRVH
HOHFWLRQV '()5$TV) UCBFCHYWRHE IRU 6XVWDIZMEOH /LIH
indicate a shift in terminology and approach moving away from the idea R1 pFKDQJLQJ
EHKDYLRXUY DQG WRZDUGV uLTisOnay ard eén B RvyDOf L R X U
distancing the Coalition Government fromthe SUHYLRXV /DERXU fTRREHUQPHQV
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overt policy interventions, which led to the labelling of the revious Labour

GovernmenW DV D pQDQQ\ VWDW HMe poliryZiidtQre suggests that

the current Government is attempting to take a more subtle approach to behaviour

FKDQJH SROLF\ LQ WKH YHLQ RI WKH p1XGJHY FRQFHSW RU &KF
and Technology Select Committee, 2011). This links to the idea of W/LEHUWDULDQ
3SDWHUQDOLVPY L H WKDW LW LV ERWK SRVVLEOH DQG OHJL
institutions to affect behaviour while also respecting freedom of choice. However, as

GLVFXVVHG HDUOLHU VHH WKH SROLF\ OLWHUDWXUH LQGLEF
encouraging behaviour change in terms of domestic energy use and more about

encouraging the public to purchase energy efficient technologies. It is also worth
TXHVWLRQLQJ LI WKLV LV DFWXDOO\ DERXW uykWKWLFNY RU VLP
(increasing energy bills due to levies) and u F D Uappovtufiity to reduce energy bills

through a Green Deal retrofit).

2.6 Conclusion s

Retrofit programmes for installing energy efficient technologies in social housing,
play an important part in the UK carbon reduction strategy (DECC, 2009a). Over
recent years a suite of policies and Government initiatives have been introduced in
an attempt to address the challenge of reducing the energy consumption and carbon
emissions attributed to existing housing in the UK. Current and proposed policies
predominately focus on the retrofit of energy efficient or low carbon technologies
either by providing funding for their installation (e.g. Decent Homes Standard, Warm
Front Scheme, CESP) or by providing financial incentives to make their installation
more attractive (e.g. Green Deal, Feed-In Tariff, Renewable Heat Incentive).

The technical approaches to energy efficiency and carbon reduction that have been
explored in this chapter do pay some attention to home R FF X S hethévdr related
to energy use, by making use of energy feedback as an opportunity to engage with
the householder on energy performance and using information sources that can
influence behaviour change. However, the potential influence of occupant behaviour
related to energy use on associated retrofit as a result of these policies is not
acknowledged. In addition, DEFRA  \Bramework for Sustainable Lifestyles {(2011),
which does focus on influencing behaviour to be more sustainable, has very little
mention of acts of behaviour relating to energy use (using temperature controls; line
drying laundry; using right amount of detergent) focusing in the main, on behaviours

which involve the consumption of particular products, technologies. The main
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attention given to behaviour related to energy use LV LQ WKGHHIYLRKRLFH

Architecture fapproaches to encourage the consumption of attractive financial deals,
which involve the purchase and installation of retrofit technology. In accordance with

its attraction to pibertarian Paternalism §the current coalition Government, unlike

the previous Labour Government GRHV QRW VHHP LOQOWHUHMWQHBILQ HE
butis PRUH LQWHUHVW LQ pLQIOXHQFLQdbirilg 8K WitiduRteUf DQG

public even noticing.

Fuel Poverty a related issue to retrofit and behaviour related to energy use, is still a
major problem in the UK despite efforts to improve the situation through retrofit
installations, with a significant proportion of households in Fuel Poverty, residing in
social housing. Fuel Poverty, in 2009, was at higher levels than in 1998, mainly
because of rises in fuel bills (National Statistics, 2011). Policy intends to reduce Fuel
Poverty through energy efficiency and carbon reduction strategies for UK housing.
However policies such as Green Deal are not suitable for a majority of fuel poor
households and the substitute ECO, targeted for the fuel poor, has inequitable
provisions which do not target the fuel poor first. Additionally, tensions exist between
social objectives of Fuel Poverty and environmental objectives of CO, emissions,
principally due to the funding mechanisms to pay for the mobilisation of energy
efficient and low carbon retrofit. It is levied in an inequitable way by raising fuel bills,
for everyone, regardless of the amount of energy they use and associated CO,

emissions they produce, thusitdoes QRW UHIOHFW WY\fingiBiROOXWHU 3

Thus far, significant investment has already been made towards retrofitting existing
homes. Through emerging policies such as the Green Deal a significant mobilisation
is anticipated in the energy efficient retrofit of UK housing stock. The huge capital
required for investment is mostly being delivered by the public by taking out loans
from energy companies and levies on public bills. However, the policy literature,
shows that the Government is not addressing occupant behaviour related to energy
use in order to mitigate the potential threat to retrofit energy efficiency or carbon
reduction goals, due to unanticipated behaviours of the Q D W LdRrQe$tic energy

users.

As will be discussed further in Chapter 3, behaviour related to energy use can have
a significant impact on the energy efficiency and carbon reduction potential of
UHWURILWY )RU H[DPSOH FRPIRUW pUuWDNHEDFNY
20-30%, and that alone could potentially leave the UK Strategy for Low Carbon
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Housing considerably short of the 80% carbon emissions reductions targets set out
in the Climate Change Act (2008).

By evaluating the impacts of a social housing retrofit project on behaviour related to
energy use, this PhD research aims to improve understanding of behaviour related
to energy use in this setting. By highlighting some of these occupant behaviour
aspects it is the intention that they are considered as part of the equation in
delivering future retrofit programmes. Thus, this knowledge will hopefully contribute
to the design and implementation of retrofit programmes in order to improve energy
efficiency and carbon reduction potential and support the UK strategy for low carbon

housing.

Qualitative research is particularly useful to policy makers and planners by providing
descriptive information and understanding of the context in which policies will be
implemented (Murphy et al, 1998). This PhD research into behaviour related to
energy use in the context of housing retrofits can inform policy makers and retrofit
programme implementers and thus assist in the development of retrofit programmes
which incorporate this critical component.
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3. Literature Review

3.1 Introduction

As mentioned earlier (in section 1.1.2), occupant behaviour is a key factor which
influences energy consumption and carbon emissions from buildings and homes
(Smith and Pett, 2005; Janda, 2009; Gill et al., 2010; Stevenson and Leaman, 2010;
Morley and Hazas, 2011). Occupant behaviours may also impact on the potential
effectiveness (i.e. energy saving potential) of energy efficiency and low carbon
retrofits. The purpose of this research was to further understand how behaviours
related to energy use are affected by an energy efficiency retrofit project and identify
some of the barriers to retrofit effectiveness. This chapter explores the areas of
literature and key debates which are relevant to this research, first by exploring
broader theories explaining behaviour and then by focusing on specific literature

associated with household behaviour related to energy use.

Much of the literature attempting to explain human action or activities is from the
discipline of Psychology and relates to Rsychological Theories of Behaviour

Other paradigms such as sociology also contain related literatures, but Psychology
is particularly dominant in understanding (and applying practical interventions to
change) human behaviour, including behaviour related to energy use. Thus,
Psychological theories of behaviour and how these apply more specifically to the

energy use behaviour of household occupants are more prominent in this literature
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review. However, Rractice Theory | , from the paradigm of Sociology is also
given attention because work in this area also attempts to explain human action or
activities related to consumption, including energy use. In particular, Practice Theory
is relevant because it provides a contrasting perspective compared to Psychological
theories of behaviour, observing from the societal level rather than the individual
level. Both the perspectives of Psychological theories of behaviours and Practice
Theory were considered relevant for the literature review, although their contrasting
approaches and background are fully acknowledged (3.4). Together literature from
both paradigms provide two viewpoints on behaviour: an insight into the nature of
individual behaviour (Psychological theories of behaviour), and; a consideration of
how the framework and structure of society (including aspects such as technology)
LQWHUDFWY ZLWK WKH LQGLYLGXDOYV SUDFWLFHV

The perspective of Practice Theory is generally sidelined from policy circles
exploring the means of changing consumption behaviours related to sustainability, in
favour of the dominant psychological perspectives. However, in the last few years
Practice Theory appears to have received more attention within interdisciplinary
literature reviews on sustainable behaviour. It was considered important to include
Practice Theory in this literature review as it not only provides another perspective of
behaviour (as practices), but the theory itself has strong implications for policy on
sustainability.

After these two broad theory approaches have been discussed literature is drawn
from both perspectives where appropriate, to then focus more specifically on
Household Behaviour Related to Energy Use 1(3.5). This section discusses the
influence of household occupants on energy consumption and factors which
influence household occupant behaviour related to energy use. Attention is given to
Interventions to change energy use behaviour before conclusions are drawn on the

key literatures.
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3.2 Psychological Theories of Beha viour

3.2.1 Attitude Theories

While this literature review mainly focuses on behaviour, it is important to consider
the literature on attitudes before moving on to discuss the relationship between
attitude and behaviour. Attitudes are hypothetical constructs attached to an
L Q G LY Lo@eXttiotdwards or, evaluatonof DQ UDWWLWXGH REMHFWY| L
person, group, action, self, etc). Typically, the literature understands attitudes based
on the ABC model, comprising of three components; cognition (knowledge and
beliefs), affect (emotional response) and behaviour (past and current behavioural
response). Attitudes form as a result of direct experience with the object or through
second-hand (mediated) information about it, the former tending to result in stronger
and more consistent attitudes than the latter (Fazio and Zanna, 1981; Kraus, 1995;
Glasman and Albarracin, 2006). Attitudes can be said to have an evaluative aspect
and a particular intensity and direction; that is, people may hold a strong or weak
opinion, which may be positive or negative (Eagly and Chaiken, 1993). It is also
possible to be ambivalent about an attitudinal object, and thus hold both positive and
negative attitudes. Attitude strength may be determined by an array of factors, such
as involvement, ambivalence, certainty, confidence, importance, emotional intensity
and underlying values (e.g. Stern et al., 1993; Maio et al., 2001; Verplanken and
Holland, 2002).

Within D Q L Q G L 4tlitGd¥d) thefe/are differences or even contradictions between
MH[SOLFLW DWWLWXGHVYT DWWLWXGHV WKDW LQGLYLGXDO'
MLPSOLFLW DWWLWXGHVY DWWLWXGHV WKDdye d@ @LYLGXDO
not recalling or inaccurately recalling previous experience which may mediate
attitude) (Greenwald and Banaji, 1995). Attitude measurement tends to operate by
direct extraction of communication of support or opposition (e.g. via a
questionnaire), but may also be inferred from more subtle reactions to the attitudinal
object (Smith and Mackie, 2007). Importantly, there may be a difference (or even
contradiction) between communicated attitudes (explicit attitudes) and more subtle
reactions (implicit attitudes), because of particular biases in the way people report
their views, such as social desirability (i.e. saying what they think they should say or
LY WKH pULJSpende Q0@ Ulfhplicit attitudes can often explain more
variance in behaviour than explicit attitudes, which suggests that behaviour is
frequently driven by unconscious processes, rather than deliberation (Maio et al.,

2007), see section 3.2.4, on Habit for further discussion.
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Attitudes (unlike personality traits) are known to be dynamic, influenced by a range
of factors, often ambivalent or uncertain, and frequently not predictive of behaviour.
:LFENHUYV UHYLHZ RI WKH atityde-bebh@vie® HonGidleweld) R Q
indcDWHG WKDW WKH DWWLWXGH FRQFHSWiWVugHtpSO® QDWRU\ SRZH
of overt behavioural variance, accounted for by attitudinal data, and concluded that:
"it is considerably more likely that attitudes will be unrelated or only
slightly related to overt behaviours than attitudes will be closely
related to actions" (p. 65)
:LFNHUYV LQIOXHQWLDO UHYLHZ DORQJ ZLWK RWKHUV H J
considerable scepticism of the attitude-behaviour relationship, to the degree where
some suggested that it may be appropriate to discard the attitude concept (Wicker,
1971). However, several studies have indicated a substantial relation between
attitudes and behaviour, in the context of organ transplants (Goodmonson and
Glaudin, 1971), voting (Kelley and Mirer, 1974), and in an energy use study, the
necessity of air-conditioning in maintaining home-owners health and comfort
(Seligman et al., 1979). Findings such as these led to a more positive outlook on the
usefulness of attitudes in predicting behaviour (Schuman and Johnson, 1976; Zanna
and Fazio, 1982).

Ultimately it can be said that there is uV R P H WaLrelatigrfship between attitudes

and behaviours, according to Fazio and Roskos-Ewoldsen (2005). Numerous

studies suggest that attitudes do not influence behaviour VHH :LFNHU(f|V DQG
"HXWVFKHUTV , butgdrivdtimes\attitudes can, and do predict behaviour.

Nevertheless, more recently, the validity, or indeed existence of attitudes has been
questioned by Schwarz (2007) who points out that:
Attitudes are hypothetical constructs that psychologists invented to
HISODLQ SKHQRPHQD RI LQWHUHVW«/LNH DOO K\SRWKHWLI
science, attitudes derive their right to life from their explanatory power
DQG OLYH DW WKH PHUF\(pRE3®FNKDPTV UD]JRU”
Other related conceptual analyses have suggested it is more accurate to think of
attitudes as evaluative judgements formed when needed rather than long-term
dispositions (Lord and Lepper, 1999; Smith and DecCoster, 2000). Such empirical
and theoretical challenges have not impacted on popular theory which considers

attitudes as:
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3..a psychological tendency that is expressed by evaluating a
SDUWLFXODU HQWLW\ ZLWK VRPH GHJUHH RI IDYRXU RL

(Eagly and Chaiken, 1993, p. 1)

Schwarz (2007) argues that this popular conceptualisation, which still exists in more

recent texts (see Eagly and Chaiken, 2007), G HU LY itditike/afipéal because it is
FRPSDWLEOH ZLWK KXPDQVY WHQGHQF\ WR H[Si@DLQ RWKI
dispositions. Schwarz (2007) notes the irony that this tendency is referred to as
MIXQGDPHQWDO DWVWhére XdépoRitpnalH baddrldxXplanations are

overvalued, as explanations for the observed behaviours (Ross, 1977)), when

exhibited by laypersons dbut the same explanatory structure is endorsed as a

crucial concept to the field, wwWHQ WKH GLVSRVLWItR&HYEY ODEHOOHG

It is however important to acknowledge that attitudes have certain instrumental and
symbolic functions for individuals, such as helping organise knowledge, inform
decisions, express identity and seek connections with others (Maio and Olson,
2000). Furthermore, the concept of attitudes is helpful in understanding how
individuals interpret and respond differently to the same information. Pre-existing
beliefs and views (i.e. attitudes) have been shown to bias perceptions and guide
behaviour: people are more attentive to, and accepting of, attitude-consistent
information and tend to ignore or reject dissonant information (Nickerson, 1998).
This characteristic of attitudes highlights the incomparable nature of individuals and

the diverse effects of communication.

3.2.2 Theories of attitude change

Attitude change has long been a central concern of social psychologists and may
occur through communication (i.e. persuasion) as well as other forms of learning.
According to the well-established Elaboration Likelihood Model (Petty and Cacioppo,
1986), there are two routes by which an individual may be persuaded: core
(systematic) and peripheral (superficial). Petty and Cacioppo (1986) argue that
attitudes may be influenced through the peripheral route +L H DV pvQDS MXGJHPFL
based on heuristics, such as whether the communicator is attractive, expert or
familiar; or even thr RXJK WKH pPHUH HJ[&ReV2aj0rd, 96BN BMbEing
frequently exposed to the attitudinal object. In other cases, when individuals are
sufficiently motivated to engage with an issue, attitudes will be informed through
more considered deliberation of the arguments presented (i.e. the core route), and

in this case attitudes tend to be more resistant to change than in the case of more
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superficial processing (Petty and Cacioppo, 1986). In general, messages that

FRQIRUP WR DQ LQGtioNsLaaX v@lfof irkeiRe¥t laré Dnore persuasive

(Smith and Mackie, 2007). The process of attitude change may be sudden
HFRQYHUVLRQY RUNHUHBGERDD GEHRSRHND GL QahdRiigritioRl DP R X Q

of inconsistent information encountered (Weber, 1997). Social influence, embedded

in social relations and social identification, also plays a role in the process of attitude

change (Wood, 2000).

3.2.21 Attitude -behaviour relation ship and behaviour change

The literature on behaviour change consistently highlights the complexity in both
determining and changing behaviour. Action is influenced by multiple conscious and
unconscious processes (Jackson, 2005). Consequently, there are numerous models
of behaviour and behaviour change, all of which provide some insight into particular
actions in particular contexts, but which often have little transferability across
behaviours or contexts (Darnton, 2008). Important implications of this complexity are
WKDW LQGLYLGXDOVY @awngl hasexsarty\éomsitétD VWHRWK/H pYDOXH
DFWLRQ@Ilakd) 8999; Kollmuss and Agyeman, 2002), a mechanism for
explaining why behaviour often does not align with our beliefs. Although research
has highlighted the significant correspondence between attitudes and behaviour,
attitudes only occasionally guide behaviour, and most commonly this is where
attitudes are strong (e.g. important, based on experience and knowledge or certain)
and where social and structural conditions support action (Krosnick and Smith,
1994; Stern, 2000). Principally, the key message emphasised in the literature is that
attitudes do not necessarily predict behaviours, and thus changing attitudes (for
example, through Informational Interventions) do not necessarily lead to behaviour

change.

3.2.3 Models and Theorie s of Behaviour Change

Most relevant to changing energy saving behaviour and this PhD research are the
following five models and theories: the Rational-Choice Model § and attitude-
behaviour models; the heory of Planned Behaviour § Wheory of Interpersonal
Behaviour § Attitude-Behaviour-Context Model Jand; fthe Needs, Opportunity and
Ability Model § The first three models were considered relevant because they are
most frequently referred to in the literature in relation to changing consumption
behaviour and pro-environmental behaviour. The latter two models, Needs,

Opportunity and Ability Model, and Attitude-Behaviour-Context Model, were chosen
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because, in addition, they attempt to address structural and environmental factors.
This links with this PhD research because it evaluates energy use behaviour in

relation to a change in structure or environment due the retrofit project.

In recent years, efforts have been made to apply some of these models to several
domains of environmentally relevant behaviours (for an overview see Bamberg &
Moser, 2007). Attempts to promote pro-environmental behaviour including energy
conservation have been based mainly around the Rational-Choice Model and the
Theory of Planned Behaviour from the field of social psychology (Jackson, 2005).
Psychological models traditionally inform strategies and interventions to change
behaviour and these Informational and Technical Interventions will be discussed in

more detail later in the chapter.

Jackson (2005) also identifies two main groups of approaches to understanding
human environmental behaviours. One group of approaches, model behaviour as a
function of processes and characteristics which are conceived as being internal to
the individual dattitudes, values, habits and personal norms. The other group of
approaches study behaviour as a function of processes and characteristics external
to the individual, such as fiscal and regulatory incentives, and institutional
constraints. This is not a complete distinction as the internal formation of attitudes or

acknowledgement of norms is influenced by the external social surroundings.

3.23.1 Rational Choice Model

The rational choice model (sometimes called the rational-economic model) argues
that conservation based decisions can be influenced if consumers are provided with
information relating to financial and performance advantages of alternative choices,
enabling them to act accordingly. The model is often used as guide for policy
makers (Jackson, 2005) and states that consumers will calculate the individual costs
and benefits of various courses of action choosing the option(s) that maximises their
expected benefits. This is based on the assumption that: the foundations for human
behaviour are based in self-interest, and; rational behaviour is the result of cognitive
deliberation. Within the rational choice model, consumers require access to
sufficient information in order to make informed choices about all the available
options. However, Jackson (2005) notes that individual decisions do not always
account for social costs or wider environmental interests, therefore information on

these costs and benefits must also be issued to customers.
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The rational choice model also fails to acknowledge that an i QGLYLGXDOYfV DELOLW\ W
take deliberative actions is limited by the way that individual responds to affective or
emotional influences. Cognitive deliberation is often completely bypassed because
individuals use a YDULHW\ RI P HEXWNHIitg, VdUhESWWcues, heuristics +
which reduce the amount of cognitive processing needed. Thus a degree of routine
enters our behaviour, making it much more difficult to change and undermines a key

assumption of the rational choice model (Jackson, 2005).

3.2.3.2 Theory o f Planned Behaviour
$MIHQTV) theory of planned behaviourf EXLGW]RQ DQG )LVKEHLQYV
theory of reasoned action fand is a well-known attitude behaviour model. According

to the model (shown in figure 4) the key factors influencing behavioural intention are:
f Attitudes towards the behaviour
f Subjective norms and

f Perceived behavioural control or agency.

Figure 4: Theory of Planned Behaviour

(Source: Jackson, 2005, p. 46).
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The model states that intention leads directly to behaviour. The Theory of Planned
%HKDYLRXU LV DQ pDGMXVWHG H[SHFWDQF\ YDOXH PRGHO
model is based solely on attitude. The Theory of Planned Behaviour recognises the
LQIOXHQFH RI WKH pVXES§) Hiwshcrally #zétptdbie anwikdividiall

believes their behaviour to be W DOVR LQFOXGHV u3HURG@WYHR®D PoH I
(PBC), defined in this case as the ease (or otherwise) of performing the behaviour in

question. For these reasons, the model is seen as providing a more accurate

prediction of behaviours than models based solely on attitude. However, the Theory

of Planned Behaviour remains an intention-based model and assumes that

intentions will be maintained. The model does not take into account cases where

actors have incomplete volitional control (will, or cognitive process of deciding and

committing to a course of action). It argued that these cases outnumber those in

which volitional control is achieved or even achievable (Jackson, 2005). Given that

behaviour is driven by many factors other than intention, the model may be more

effective at predicting intention than actual behaviour. There is also limited attention

to the constraints or drivers of behaviour external to the individual, such as
enviioQPHQWDO IDFWRUV pu3HUFHLYHG %YHKDYLRXUDO &RQWU
of Planned Behaviour which attempt to overcome the constraint of simple attitude-

behaviour models (Jackson, 2005). PBC is an indicator of both intention and action

and canbedesFULEHG DV D SHUVRQTV EHOLHI DV WR KRZ HDV\ |
a particular behaviour (Ajzen and Madden, 1986).

PBC has similarities with the concept of self-efficacy, which Bandura (1982)
proposed as:
wdgements of how well one can execute courses of action required
WR GHDO ZLWK SURV®HPRALYH VLWXDWLRQVT
The self-efficacy belief is adopted in a number of ways, including personal
experiences (good or bad) and by modeling XSRQ RWKHUfV H[DPSOHV %
1982). Perceived self-efficacy can determine whether an individual undertakes a
given task, the degree of persistence when the individual encounters difficulties, and
ultimate success. 7KHUH LV HYLGHQFH WR VXSSRUW WKH LGHD
behaviour is strongly correlated with their confidence of their ability to conduct an
action (Jackson, 2005). This evidence is cited by Ajzen (1991) to claim support for
the concept of PBC. However, evidence has found that self-efficacy and PBC can
have distinct and independent effects on intentions (Armitage and Conner, 1999).
Self-HIITLFDF\ DQG 3%& FDQ DOVR EH FRQVThé Edddéi@ of RUPV RI
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agency appears in most social-psychological models, but in a variety of different

guises. Agency can be broadly defiQHG DV DQ LQGLYL GtKdy ©ahvcavyHQVH WKD
out an action successfully, and that that action will help bring about the expected

outcome (Darnton, 2008).

The Theory of Planned Behaviour has been applied widely to the task of
understanding behaviour, and it is a model frequently used in the literature to
explore pro-environmental behaviour (Jackson, 2005), which also includes attention
to energy conservation. Applications of the model to what is often called
MHQYLURQPHQWDOO\ VLIJQLILFDQW EHKDYLRXUTitté WHUQ LQ
understand or predict behaviours related to energy consumption among other
MPHQYLURQPHQWDIO &W R D WILVR Xtal., 2ad4). Many of these studies
fail to measure actual behaviour, and concentrate mainly on measuring the

relationship between attitudes, intentions and PBC (Jackson, 2005).

3.2.3.3 Theory of Interpersonal Behaviour

The Theory of Interpersonal Behaviour is an integrative theory which takes a
multidimensional view incorporating both internal and external elements in
determining behaviour. The Theory of Interpersonal Behaviour was first outlined by
Triandis (1977), who identified the key role played both by social factors and by
emotions in forming intentions. The Theory of Interpersonal Behaviour attempts to
explain how behaviour patterns result from a combination of what is intended,
habitual responses, and situational constraints and conditions under which a person
operates (i.e. facilitating conditions or external elements). In the Theory of
Interpersonal Behaviour, intentions (as in the Theory of Planned Behaviour) are
immediate antecedents of behaviour (Jackson 2005). Intentions are influenced by
social, normative and affective factors as well as rational deliberations. Triandis
(1977) highlighted the importance of past behaviour, or habit, in mediating present

behaviour. Figure 5 shows Triandis fTheory of Interpersonal Behaviour.

,Q 7ULDTétyVd Interpersonal Behaviour, intentions have three distinct

antecedents:
f Attitudes or the perceived value of expected consequences
f Social factors, including norms, roles and self-concept

f Affective factors, or emotional responses.
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Figure 5 7 UL DThévby\oflinterpersonal Behaviour

(Source: Jackson, 2005, p. 94)

Jackson (2005) describes social factors to include:
f LRUPV VRFLDO pUXOHVY DERXW ZKDW VKRXOG DQG VKRX

f Roles: sets of behaviour that are considered appropriate for a particular person

in a particular situation

f Self concept WKH VHOI DVYVH\s\s8HQWwhR laddv@ieésfone should

pursue and engage in.

,Q IUDPLQJ DQ LQWHQWLRQ DQ LQGLYLGXDOTV HPRWLRC
depend on rational instrumental evaluations of consequences, and may include both

positive and negative emotional responses of varying strengths.

According to Jackson (2005), the Theory of Interpersonal Behaviour captures many
of the criticisms levelled at the Rational Choice Theory. It can also be used as a
framework for empirical analysis of the strengths and weaknesses of the component
factors in different kinds of situations, and would be suitable for application to pro-
environmental behaviour. It is often overlooked due to its greater complexity or lack
of regard for the attitude-behaviour model. According to the theory, behaviours are

neither fully deliberative, nor fully automatic; and neither autonomous nor social.
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They are influenced by moral beliefs, but the impact of these is moderated by

emotional drives and cognitive limitations.

3.2.34 Needs Opportunities, Abilities Model

The Needs Opportunity, Ability (NOA) model of consumer behaviour by Viek et al

(1997) considers macro-level societal factors rather than the individual level, for

instance technology and the economy. According to Darnton (2008) these types of

models are important to those developing policy for behaviour change as often it is

necessary to work on the contextual factors limiting behavioural options directly;

VLPSO\ FKDQJLQJ D SHUVRQTV SHUFHSW LR RIIndKHVH PDWHUL
be sufficient to enable change.

The NOA model consists of an intention-based model of individual behaviour
HQHVWHGY ZLWKLQ D PRGHO ZKLFK ViRl shvvomttentalQIOXHQFH RI

factors (see figure 6).

Figure 6: 90 HN HNW&ed3 Ofpdrtunities, Abilities (NOA) Model

(Source: Gatersleben and Viek, 1998, p. 146)

$W WKH LQGLYLGXDO OHYHO LQWHQWLRQV DUH IRUPHG WKUR)
QHHGY DQG RSSRUWXQLWLHY DQG PEHKDYLRXUDO FRQWUROY L

and abilities). At the macro level, needs, opportunities and abilities are influenced by
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the five environmental factors at the top of the model: technology economy,
demography, institutions and culture (Gatersleben and Vlek, 1998). The model
shows that consumer behaviour influences the societal factors, by means of a large
feedback loop funning from the bottom of the model to the top (Darnton, 2008).

The NOA shows how environmental factors can influence behaviour and shows
clearly that focusing only on personal factors alone will not necessarily bring about
behaviour change. The NOA emphasises the interaction between individual and
society, and demonstrates the need for interventions to work on multiple levels of
scale (Gatersleben and Vlek, 1998). 9OHN HW D OMeéds Opportunities and
Abilities Model, begins to step back from the focus of the individual which often
characterises the field of social psychology and attempts to take in societal and

technical drivers of behaviour.

3.2.3.5  Attitude -Behaviour -Context Model
According to Jackson (2005) the development of the Attitude-Behaviour-Context
(ABC) Model, (see figure 7) by Stern (2000) and his colleagues (Guagnano et al.,
1995; Stern et al 1999), attempts to overcome the internalist-externalist dichotomy in
the social psychological literature. Core to 6 WHU Q TV DsStid)ih@eFskanding
that behaviour is a function of the organism and its environment. In the language of
ABC, behaviour (B) is:
vl DQ LOWHUDFWLYH SURGXFW RI SHUVRQDO VSKHUH
anG FRQW H[W X D GSteinR200R . M15% 1
Attitudinal variables considered in such theories might include a variety of specific
SHUVRQDO EHOLHIV QRUPYV DQG YDOXHWSRVLYIWHERQ VINVWHRH J

certain ways.
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Figure 7: 6 WH U Q 1 V-BeWaVibuMCEBekt Model applied to recycling

(Source: Jackson, 2005, pp 92)

Contextual factors can potentially include range of influences such as: monetary
incentives and costs, physical capabilities and constraints, institutional and legal
factors, public policy support, and interpersonal influences (social norms). The
structural interplay between the influence of attitudes (i.e. internal factors) and
contextual (i.e. external) factors is a principle component of the ABC model.
Proponents of the model claim that the attitude-behaviour link is strongest when
contextual factors are weak or non-existent; and that, conversely, there is virtually
no link between attitudes and behaviours when contextual factors are either strongly

negative or strongly positive (Jackson, 2005).

To use recycling as an example (see figure 7), according to Jackson (2005) having
positive attitudes to recycling is much less relevant when access to facilities is either
very hard or very easy. If it is very hard to recycle virtually no-one recycles, if it is
very easy, most people recycle. In a situation in which it is possible but not easy to
recycle, the correlation between pro-environmental attitude and recycling behaviour
is strongest. Guagnano et al (1995) found empirical support for this hypothesis in a

study of kerbside recycling.
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3.2.4 Habit
Often, reasoning or deliberation has a lesser role in driving behaviour, especially
when behaviour is repeatedly performed and becomes a habit (Verplanken et al.,
1997). Stern (2000) descULEHV KDELW DV DQ LQGLYLGXDOTV u\
S U R F H.GrXthleHTheory of Interpersonal Behaviour (Triandis, 1977)habit is seen
as the primary determinant. Triandis defines habit as:
3V LW XldehadidRiQ sequences that are or have become
DXWRPDWLF«”’
(Triandis, 1980, p. 204, in Bamberg and Schmidt 2003).

It is this automatic element of habit that differentiates it from repeated behaviour.
Most frequent behaviours which are undertaken at lower levels of consciousness
and not deliberated have a large habitual component (for example, turning out the
lights in unused rooms) (Stern, 2000). Contrary to theories routinely used in social
psychology, such as The Theory of Planned Behaviour (Ajzen,1991) behaviour does
not typically follow intent, but is the product of habit. According to Wood and Neal
(2007):
3+DELWYV HPHUJH IURP WKH JUDGXDO OHDUQLQJ RI D\
responses and the features of performance contexts that have
historically covaried with them (e.g., physical settings, preceding
actions). Once a habit is formed, perception of contexts triggers the
DVVRFLDWHG UHVSRQVH ZLWKR#RXYW D PHGLDWLQJ JRDO’
Whenan DFWLRQ LV UHSHDWHG VHYHUDO WLPHV WR DQ LQGLY
over the action is reduced and it becomes more automatic; this habitual action is
automatically triggered in particular circumstances without mediating a goal, for
instance p, HHG WR JR WR WKH VKR §®/erplaRken & laD,Al998UL Y H
Verplanken and Wood, 2006). Many energy and transport behaviours are habitual,
making them more resistant to change (APA, 2009; Nye et al., 2010). In particular,
using conventional communication approaches to change behaviour will have
minimal impact because habits undermine attention to information regarding other
possible courses of action (Verplanken et al., 1997). Instead, habits need to be
disrupted either by individuals making specific plans to carry out alternative actions
or by using (or creating) changes in the environment in which individuals act, in
order to force individuals to reconsider their behaviour options (Verplanken and
Wood, 2006). For example, travel habits are broken when people relocate or change
employer; hence provision of information about public transport just after people

have moved house is much more likely to encourage a change in travel mode,
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compared to providing this information under stable behavioural contexts (Bamberg,
2006; Verplanken et al., 2008).

Heijs (2009) notes that findings from applied social scientific research on energy-
related behaviour show that habits are often better predictors of buying actions and
energy consumption than variables used in the predominant social psychological
models on attitude-behaviour relationships. Hejis (2009) also notes that the literature
does not present an unambiguous definition of habit and theoretical models are
scarce, and goes on to emphasise that this causes varying operationalisations of
habit to be used (e.g. 'repeated behaviour in the past' or 'lifestyle’), and a large
range of activities to be possibly relevant (more or less specific, frequent, conscious
or automatic). Furthermore, Hejis (2009) emphasises that there is not enough
insight into the origin, the development, and the function of habits within the social

context of a household.

The concept of habit is also linked to Practice Theory which will be discussed in the
next section. Practice Theory stems from the field of sociology and is markedly
different in approach to understanding behaviours. The focus of Practice Theory is
the social and institutional context of action rather than cognitive or affective 'drivers'
of behaviour. It seems to come from a view-point where the theory of psychology is
turned upside down. Within Practice Theory the question: How does an individual
cognitively develop habits through their behaviour? fmay be rephrased to ask; How
do habits seek us and engage us as agents to provide our time and dedication to
maintain them? {Shove, 2009a).

3.3 Practice Theory

Practice Theory pays little attention to behaviours, but holds gocial practices |
themselves as the central unit of enquiry. Practice Theory emerged in the 1970s
(Austin and Sallabank, 2011) and is embedded primarily in sociology and influenced
by thinkers such as Bourdieu (1977), Foucault (1977) and Giddens (1984). In
Practice Theory the individual (for instance, in the role of consumer), often the focal
point of behaviour change studies, is considered superficial to the analysis process
and is sidelined to the background of the analysis. Along with the individual, the
motivational mechanisms which, in the field of psychology, are widely deemed to
shape intentions, and so drive behaviour, are also marginalised. Thus attitudes are

very rarely referred to in Practice Theory: human conduct does not stem from an
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individual's inherent attitudes or motivations, but through the ongoing interaction

between tGLVFXUVLYH DQG SUDF WhediBx€l ByRif@styfes)FoX drigH VvV

side, and gtructuref DV UXOHV DQ 6Gn thel dtikeK ($padrgaren and van
Vliet, 2000).

In Practice Theory agents do exist, but they do not function as owners or originators
of EHKDYLRXU LQVWHDG WKH\ DFW (Reckwitk 200Q2)L Whev
discussing practice, commentators do not speak of attitudes, instead they talk of
dispositiRQVY RU PR MDD laceJdbfially-constructed, and take place at
specific points in time and space, because of an L Q G LY Lp@rkcDl® fixection and
actions an individual has engaged with up to a point (Pred, 1981). As Shove (2010)
states in her paper: Beyond the ABC: climate change policy and theories of social
FKDQJHY

"There is little or no reference to attitude or belief in any of this

literature, and where such reference is to be found, needs and desire

are located as outcomes of socio-technical change, not as external

drivers of it" (p.1278)
In comparison to understandings of behaviour based on social psychological
assumptions, Practice Theory is completely different in its terminology and entire
philosophical approach. Practice Theory is progressively infiltrating the mainstream,
especially in connection with the study of environmentally-significant patterns of
everyday consumption (McMeekin and Southerton, 2007, Hargreaves and Nye
2009; Gram-Hanssen, 2010). Efforts are being made to mobilise this dispersed body
of theory for policy purposes (Darnton et al., 2011) where psychological theory is the
dominant paradigm in circles of contemporary environmental policy (Shove, 2010).
Respectively, Practice Theory is illustrated here as a distinctive approach to
interpreting behaviour related to energy use.

Drawing on the theory of structuration f(Giddens, 1984) which influenced the
development of Practice Theory, Spaargaren and van Vliet (2000) have produced a
HFRQFHSWXDO PRGHO IRU \8W R G \sEETds#® beldw.SW LR Q
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Figure 8: Conceptual Model for Studying Consumption Practices

(Source: Darnton et al., 2011, p. 26)

This conceptual model (figure 8) emphasises thDW WKURXJK *L@r&ibQVY VWUXF
theory the analysis of behaviour focuses mainly on the social practices which human

agents participate. Individual behaviours and underlying reasons, interests and

motives are studied in the context of social practices situated in time and space and

shared with others. Beliefs, norms and values related to action do not therefore exist

LQ D pVRRIDO DV RIWHQ LV WK HpsybhdglehicaLodels/lRitAm & O

FROQWH[W %HOLHIV QRUPV DQG YDOXHV DUH DQDO\WHG DV pU>
SUDFWLFH VKDUHG ZLWK RWKHUYV 7KH pSRZHUY RI WKH DFWRU \
LV VSHFLILF WR FRQWH[W DQG GHSHQGHQW RQ WKH pPUHVRXUF}
reproduction of social practice (Spaaragaren and van Vliet, 2000).

Spaaragaren and van 90O LHW HPSKDVLVH WKH pGXDOLW\ RI VWUXFW
to the dual character of the rules and resources involved in the (re)production and
transformation of social systems. They note that social systems are sets of social
practices and that on the one hand, DFWRUYV DUH pIRUFHGY LQ WKHLU DFWLR(
HILVWLQJ UXOHV DQG UHVRXUFHV XNbl@g ahWhdXdeXUHV DV D uP
to act. On the other hand, the same structures are in turn confirmed and reinforced
E\ WKH DFWRUVYT YisUSpdamysremR et vai Viiet (2000) argue that
structures are both media and outcomes of human action. In addition they stress
that study should aim for a balanced view of practices: not over-emphasising
individual factors (lifestyle) or infrastructure (systems of provision), but focusing

on the interaction between the two.
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This concept of duality of structure influenced the development of Practice Theory
DORQJ ZLWK %RXUGLH X { Vabitus { Halbt@ fddrSIW dBscribed as a
group of socially learned dispositions, skills and ways of acting that are acquired
through activities and experiences of everyday life, and often taken for granted. As
Bourdieu (1984) states:

3+DELWXV LV QHLWKHU, mor datevhined\by RtrudturelsH ZL O O

but created by a kind of interplay between the two over time:

dispositions that are both shaped by past events and structures, and

that shape current practices and structures and also, importantly, that

condition our very pe UFHSW LR QpRUW/ONW KHVH”~
Briefly described habitus fis a structure of the mind defined by a set of acquired
schemata, sensibilities, dispositions and taste. The specific contents of the pabitus |
are the product of the obijectification of social structure from the individuals own
subjectivity. Therefore, the pabitus is defined as being isomorphic with the
structural conditions in which it emerged (Scott and Marshall, 2005). Bourdieu
(1977) also expands on the notion of habitus oy emphasising its dependency on

history and human memory.

Bourdieuf¥d *LGGHQYIV ZRUN LV DFFRPSDQLHG E\aRdnge\ RWKHU
of backgrounds that influenced the development of Practice Theory, which is not
considered to be a unified theory but a group of theories (Schatzki, 2001). Reckwitz
QRWHG WKDW LQ LWV UDBQDHWhdoHpmSts RbhdgukaH vV

represented an emphatic term to describe the whole of human action. That
1S U D FWowevelifi th& sense of the theory of social practices thad a completely
different emphasis and was appropriate for the more specifically focused field of
study on human action. Reckwitz (2002) therefore encouraged a narrower focus of
practice theory towards gocial practice fnevertheless the central unit of enquiry in
practice theory RU VRFLDO SUDFWLFH LV ppBBRWYERXWHY YWDWKHI
psychology literature. In his work "Towards a Theory of Social Practices' (2002);
Reckwitz describes practice:

A 'practice’ (Praktik) is a routinised type of behaviour which consists

of several elements, interconnected to one another: forms of bodily

activities, forms of mental activities, 'things' and their use, a

background knowledge in the form of understanding, know-how,
states of emotion and motivational knowledge" (p.249)
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More recently the elements identified by Reckwitz (2002), have been refined to the
point that social practice can be described as being the resulting product of three

interconnected elements:

f Material (objects, 'things' in Reckwitz (2002), also infrastructure)

f Image (symbolic meanings, conventions ideas and interpretations)

f Competence (procedure, skills)

(Shove, 2009b)

According to Shove (2009b) practice is a process on integration of these three
elements of materialJ pnage Tand pompetence § resulting in a structured

arrangement, i.e. resulting in a practice that exists (for a time) as a recognisable
entity. Figure 9 shows all three elements integrated to form a practice.

Figure 9: The integrated elements of a practice

(Adapted from: Shove, 2009b)

[nnovations fin practice occur when people make new connections between existing
or new elements of material § image fand pompetence Thus practices are made,
sustained and reproduced through processes of making and breaking links between
elements (Shove, 2009b). Figure 10 shows these processes of, proto-practices {

before elements are integrated, practices fwhen elements are integrated, and gx-
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practices fwhen elements break up and the practice ceases to exist as an entity
(Shove, 2009c).

Figure 10: Proto-practices, practices and ex-practices

(Adapted from: Shove, 2009c)

Practices are complex: elements circulate, practices can pundle fand they can
fragment and stabilise again (Shove, 2009b), as figure 11 shows.

Figure 11: The complexity of practices

(Source: Shove, 2009c, p. 13)
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Hand et al. (2005) have illustrated these elements in the context of the practice of
daily showering. In this case, |L P D J Hilje ld¥as of getting clean and fresh daily as
being socially acceptable and correct; 'material' would be the plumbing
infrastructure, water heating and showering equipment; ‘competence’ the skills and
knowledge to make that equipment work, and to fit the practice around other daily
practices. Practice-based studies such as this are useful for explaining everyday
practices such as showering. After looking through a practice lens, the idea that
people might be regularly deliberating over the choice of whether to, or how to
shower, and that their personal attitudes are drivers of that decision and behaviour
becomes unlikely. Practice Theory could be applied to all behaviours, regarding
them as habitual or routine formed out of the interaction between individual and

society, then carried and replicated by others.

'Practice'-focussed accounts offer an alternative perspective to 'attitudes', focussing
on the social and institutional context of action rather than cognitive or affective
'drivers' of behaviour. This shifts attention away from the individual as the unit of
enquiry to the socially-constructed meanings associated with action. Practice
accounts also highlight the point that energy consumption/carbon impacts are a by-
product of particular practices; 'EHKDYLRXUV UHODWHGrewnBt HQHUJ\ XVHT
recognisable suite of behaviours in this case (theoretically or for the general public).
Energy use is a form of consumption as the consequence of a range of different
social practices as Warde (2005) points out:

"Consumption occurs as items are appropriated in the course of

engaging in particular practices" (p. 131)
Accordingly, much consumption is '‘inconspicuous', and energy consumption in
particular is 'invisible' (Shove, 2003). Although this practice perspective is in contrast
with the psychological perspective on energy related behaviour, many psychologists
and sociologists share a recognition that behaviours related to energy use are often
routinised/repeating. Both perspectives agree that routine is a large determinant of
behaviour rather than the outcome of conscious deliberation and that changing
attitudes may do little to change behaviour.

Much of the work adopting a practices paradigm to examine environmental
implications has focussed on energy consumption in domestic households. Shove
and Southerton (2000) examined the adoption of the freezer in British households

and the way in which this appliance (accounting for 26% of energy consumption by
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electric appliances in 1995), increased from an ownership rate of 3% of households
in 1970 to 96% by 1995 (DECADE, 1995, in Shove and Southerton, 2000). This
account provided by Shove and Southerton (2000) is relevant to the uptake of any
domestic technology, including the introduction of energy efficient technology or
appliance that consumes more energy. This example is framed not in terms of
attitudes or the functions performed by the object, but in terms of the way in which
freezers have fitted into the changing organisation of domestic life, particularly the
increasing participation of women in the workforce and associated sales narratives.
Shove and Southerton (2000) also point out the symbiotic relationship between the
freezer and another kitchen appliance ithe microwave oven, capable of rapid
GHIURVWLQJ 7KH IUHH]HU LV GHYV HikeLtArough b/ décbideQ J HtFKDP}
a symbol of modernization in the 1970s, a pre-condition for domestic and economic
efficiency in the 1980s and a device of convenience in the busy 1990s 4#a 'time-
machine' that plays its role in a kitchen that is now designed around its appliances.
Moreover, Shove and Southerton (2000) emphasise that the freezer partly creates
the conditions that it alleviates 4y helping to solve the problem of limited domestic
time under conditions of increased working hours, it in part perpetuates that
condition by enabling it to continue. This illustrates that the problem of increased
domestic energy consumption is framed in terms of its social context of changing
female labour patterns, company sales narratives and domestic practices, rather
than attitudes to any of these phenomena, individuals' 'needs' or related
MEHKDY.LRXUVY

The Practice Theory perspective thus provides an insight into human actions related
to energy use which helps to illustrate that human actions are not necessarily a
SURGXFW RI DQ LQGLYLGXDOYV D Whihhaw actohs\varé&kforged WH QW L F
from the interaction and integration of ee HPHQWYV RI| pLPDJHVY JWFRPSHWH
UPDWHULDOVTY | sRRte® invViRded N time. Whereby, such elements,
when integrated, can both determine practicesand EH GHWHUPLQHG RU EH pUH

by practices.
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3.4 Comparing Psychological Theories of Behaviour with

Practice T heory

Practice Theory and psychological theories of behaviour follow very different paths.
One is based in the field of sociology and the latter in psychology. Darnton et al.,
(2011) help to illustrate the differences in table 5 below:

Table 5: Difference between behaviour and practice

Behaviour Practice

Individual as Origin Individual as Carrier

Caused by Drivers Co-evolving

Consequentialist Recursive

Individual Choice Shared, Social

As if for the First Time Within a Continuous Flow of Activity
Contextual Cues Emergent Rules and Resources

(Adapted from Darnton et al, 2011, pp)

There appear to be a number of conceptual differences between the two
approaches. Darnton et al., (2011) point out that the first area listed in the table is
perhaps the most fundamental:
SEHKDYLRXU LV WDNHQ WR EH WKH SURGXFW RI LQGLYLGXD
capabilities, expressed through interaction in social groups and the
wider world. Behaviour is thus the property of the individual, and hard
to separate from them. By contrast, practices are relatively stable
entities which are inherently repetitious and recognisable; they seem
to have some independent existence of their own, such that
individuals reproduce them when they act “(p. 12)
The second distinction is taken to be the product of an array of factors iommonly
FDOOHG pEDUULHUVY DQG GULYHUVY ZKLFK FRPELQH LQ VHTXHC
intentions, and which in turn trigger the end behaviour. In contrast to this practices
are not the result of a series of factors, but the emergent outcome of elements (such
as infrastructure and institutions) which already exist in the social world. Such
differences outlined in the table suggest two distinct paradigms, but Darnton et al.
(2011) interpret them as two overlapping strategies intervening for the purposes of

encouraging sustainable lifestyles suggesting that:
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PQH ZRXOG IRFXV RQ LQGLYLGXDOVY PRWLYDWLRQV DC
intensively with them to break or embed habits. The other would

LQYROYH ORRNLQJ DW WKH ZLGHU VRFLDO ZRUOG DC
DQG MVRIWYT LQIUDVWUXFWXUH ZKLFKeskiROG SDUWLFX
SOD(@EHD3)

While the two approaches to habits (and behaviour) are conceptually distinct,
'DUQWRQ HW De@igW concludes that both are needed to respond to the

embedded everyday behaviours which have negative environmental impacts.

An interesting debate between Whitmarsh et al. (2011a) and Shove (2011) which is
published commentary rHIDUGLQJ 6KRYHTYV, helps to &fire Hitferences
and compatibilities of the two approaches in addressing problems such as
sustainability. In order to fully convey the main points of the argument, it was
necessary to quote the large sections of the literature which follow. Whitmarsh et al.
(2011a) argue that:

3.2QH RI 6KRYHYV PDLQ FULWLTXHV ZH ILQG OLHV LQ
WKH $%& pPpDWWLWXGH EHKDYLRXU FKRLFHY PRGHO
policy circles, as it tailors Z L WhK dpminant paradigms of economics

DQG SV\FKpageR2r4y

Our reading suggests that her paper is restrictive in its simplistic
portrayals of psychological models of behaviour, and wholesale
dismissal of nonsociological approaches to social or behavioural
change. It is frustrating especially in relation to sustainability where
there has been some success in bringing together different
disciplines towards similar aims and goals that different disciplinary
perspectives continue to be perceived both as necessarily opposed
and in opposition.

Sustainability is a complex and multi-layered problem evident at the
levels of a range of perspectives, not one single worldview, theory or
research methodology...Interdisciplinarity is increasingly valued and
in FRQWUDVW WR 6KRYHYV FODLP WKDW EHKDYLRXUDO I
DUH 3FKDON DQG FKHHY¥YtHere 8®rdhy examples of
successful interdisciplinary working which bring together sociological,
psychological, and other approaches (e.g. Darnton, 2010; Devine-
Wright, 2010; Upham et al, 2009; Whitmarsh et al, in press), for
example to elucidate energy consumption and the potential for a
sustainability transition within energy systems (Nye et al. 2010). It is
disappointing, and frankly very worrying, if efforts such as these are
dismissed because they include contributions from a range of
backgrounds. We should be vigilant against claims that one particular
perspective is the only, and correct, one zparticularly when this view
is one in which society must change but sees no role for citizens in
GLUHFWLQJ RU HQDF\pLZB3-260KLYV FKDQJH ~
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Shove (2011) then responds to the critique:

3..Since observation is itself theory laden (Hanson, 1981),

contrasting paradigms are incommensurable on a number of counts.

They generate different methods of enquiry, different meanings of

evidence, and different sorts of research agendas. To revert to the

WHUPV , XVH LQ *%H\RQG WKH $%&" VRPH SDWKV DUH PDGH
others of cheese. This is not something to worry about; nor is it an

obstacle to be overcome...paradigms are not obstructions to

knowledge production: they are conditions of it...

...The issue...is not that alternative points of view have different

MVWUHQJIJWKY DQG ZHDNQHVVHVY RW-pMKDW WKH RQH St
problem-definition can be added to another. Instead, and as is

EHDXWLIXOO\ LOOXVWUDWHG E\ WKH XQXVXDO VWUXFWXU'L
S8QORFNLQJ KDELWV UHFRQILIJXULQJ URXWLQHV’ GLIIH
exist in parallel. When read from front to back this intriguing

document provides a review of literature that treats habits as drivers

of behaviour (chalk). However, if readers flip the document over, and

start to read from the back, they will find a review of literature in

which routines and practices are the central units of enquiry (cheese).

Although Whitmarsh et al refer to this report as an example of a

FRPELQHG DSSURDIFKSW KRUPDWSH[HPSOLILHY WKH LPSRVVLE
of producing a single theoretically integrated narrative...As Blaike

makes cleD U LW LV YLWDO Wik difeM® RRAOHGIH
incommensurate ontological and epistemological assumptions

associatedwiWK YDULRXV WKHRUU8DY, 2GlPHWSKR GV

does not mean that qualitative and quantitative techniques can never

be combined, but it does mean that integration is possible only if

founded on a coherent epistemology, and not on a mishmash of

chalk and cheese! “(pp. 264-263)

This debate illustrates that social psychology and practice theory, although from
different backgrounds, can work towards sustainability problems in parallel if
differences are acknowledged. In this PhD research, regarding the evaluation of
occupant behaviour related to energy use, it would be naive to assume that any one
discipline could provide a comprehensive insight into theoretical explanation of such
behaviours. Hence this literature review has considered appraisals of behaviour
from both Practice Theory and Psychology, in an attempt to understand the problem
from different perspectives. They are completely different paradigms from
contrasting perspectives, but both can be useful in explaining behaviour.
Fundamentally different paradigms can run in parallel as a part of knowledge
creation, and although sometimes divisions exist in approaches, perspectives from
different paradigms can contribute to understanding behaviour related to energy
use. However, it is not the intention of this research to attempt to combine elements
of Practice Theory and social psychology approaches as an empirical approach.

Rather, the analysis process this thesis draws on specific elements from both of the
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disciplines to assist the interrogation of key patterns fidentified in the findings so

they may be better explained or understood.

So far this thesis has discussed the main theories related to behaviour as
understood by psychological theories of behaviour and Practice Theory. As the key
focus of this thesis is the evaluation of the impacts of a retrofit project on occupant
behaviour related to energy use, this literature review now narrows the focus

towards this particular theme.

3.5 Household Behaviour Related to  Energy Use

According to the literature, households use energy in a direct and indirect way, this
research focuses on direct energy use. Direct energy use is the use of electricity,
gas and other fossil fuels. Indirect energy usually refers to the energy used in the
production, transportation and disposal of goods and services. In European
countries, about 50% of total household energy use can be defined as direct energy
use and in the UK about 40% (Kok et al., 2003; Reinders et al., 2003). Households
use energy for a number of different purposes and in the UK in 2008, proportions of
domestic energy use related to space heating 66%, water heating 17%, household
appliances 12%, lighting 3% and 3% to cooking (Palmer and Cooper, 2011).

As noted in section 1.1.2, the amount of energy used in homes is largely dependent

on the behaviours of the occupier (Smith and Pett, 2005; Janda, 2009; Gill et al.,

2010; Stevenson and Leaman, 2010) and the importance of social factors in
determining the effectiveness of retrofit programmes should not be ignored. Retrofit
implementers (such as social housing providers, and local authorities) assume that

energy efficient technologies retrofitted to housing will reduce energy consumption,

carbon emissions and fuel costs by a particular amount, however the ocFXSDQWV |
behaviour related to energy use will influence these factors (Smith and Pett, 2005;

Janda; 2009; Gill et al., 2010; Stevenson and Leaman, 2010; Morley and Hazas,

2011).

A study by Morely and Hazas (2011) compared evidence of energy consumption
variability from previous research. The study found that energy use in households
living in identically-designed buildings varied, supporting the claim that the occupant
has a unique influence (of some kind) on energy consumption. Through qualitative

investigation, the research identified practices that varied between households, both
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within the same practice and in terms of distribution. Some of these differences
could help explain the variance in aggregate levels of energy consumption but this
could not be fully confirmed without detailed data on the energy profiles of these
particular practices.

The actual effectiveness and impact of Technical Intervention on energy use and
carbon emissions may be miscalculated without taking into account occupant
behaviours associated with energy consumption, because alterations in occupant
behaviours are difficult to predict (Leaman, et al., 2010; Morley and Hazas, 2011).
Nevertheless, this issue is seldom considered in energy efficiency targets or carbon
reduction targets when retrofitting homes. Thus, occupant behaviour is increasingly
recognised as a crucial element to be acknowledged, understood and addressed
(Gill et al., 2010; Stevenson and Leaman, 2010). The following sections focus on
literature which is specific to understanding the energy use behaviour of household
occupants, some of the factors which influence such behaviours and interventions

which attempt to change behaviour related to energy use.

3.5.1 Factors Influencing Household  Behaviour Related to Energy Use

Since the 1970s, a significant body of applied social psychology literature and

environmental psychology literature has developed on energy consumption and

conservation behaviour (e.g., Stern and Kirkpatrick, 1977; Brandon and Lewis,

1999). Four main theoretical approaches to understanding or accounting for energy

use behaviours have emerged, each of which offers a unique perspective on the

role(s) of actors in a transition to a lower carbon economy. The two most dominant

RI WKHVH DUH - WHD[GBKAWDQBURDFKHV ZKLFK LV EDVHG RQ WKH Sl
an individual evaluates the anticipated outcomes of behaviour in terms of rewards

and costs will determine tKH LQGLYLGXDOYfY LQWHQWLRQ WR DFW $M]HQ
EDVHG DSSURDFKHV ZKLFK IRFXV LQVWHDG RQ pLQWHUQDOY
adhering to personal values (Axelrod and Lehman, 1993). A well-established, but

less dominant, branch of research highlights the role of unconscious processes,

such as habit, on behaviour, including energy use (Verplanken et al., 1998). Recent

efforts have also focussed on providing integrative theoretical frameworks that

encompasses these diverse determinants of behaviour including attitudes values,

beliefs, contextual forces, personal capabilities and resources, and habit (Stern,

2000).
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In these studies, the emphasis is on social and psychological factors relating to
energy-saving measures, e.g. cognitive factors or the social processes (van Oel et
al., 2009). Energy use is mainly driven by economic (e.g. income, cost), structural
(e.g. location, home ownership, household size), and social factors (i.e. status,
meaning, identity, etc.) and by everyday (consumption) practices and habit;
environmental values tend to have relatively little influence (Whitmarsh, et al.
2011b). Therefore, it would be misleading to assume that on the whole, everyday
energy use behaviour is financially driven or even essentially rational. Research
strongly indicates that energy use behaviours can, and often do, shift rapidly from
considered deliberations over perceived personal costs and benefits to becoming
more habitual (Bamberg and Schmidt, 2003; Gardner and Abraham, 2008). For
example, survey resHDUFK KDV IRXQG WKDW pKDELWY LV D IUHTXH

not switching off lights and appliances (Emmert et al., 2010).

According to a review by Steg (2008), the main factors influencing household energy
use and energy conservation for individuals is that they: must be aware of the need
for and possible ways to reduce household energy use; need to be motivated to
conserve energy; and should be able to adopt the relevant behaviours. Further
factors influencing household energy conservation are outlined in the section below.

Environmental Protection Rationale

In general, individuals are well aware of the environmental problems related to
household energy use, and are concerned about these problems (Abrahamse,
2007), although there is still confusion about the causal processes involved (Bord et
al., 2000). Despite awareness, people often do not act in line with their concerns
and total household energy use is still rising (Poortinga et al., 2002;Abrahamse,
2007).

The literature notes the significance Rl DQ LQGLYLGXDOTfV PRWLYDWLR
conservation, identifying three main goal frames, which govern whole areas of sub-

goals, knowledge and attitudes (Lindenberg and Steg, 2007). Lindenberg and Steg

(2007) argue that they are highly relevant for environmental behaviour such as

energy conservation and describe them as the hedonic fgoal pyWR ITHHO EHWWHU
QR Zthie gainfgoal 1o guaUG DQG LPSURYH R Q&hfl theUpgdvnBiXeNFHV 1
goal o act appropriately fWhen such a goal is activated L H ZKHQ LW LV WKH |
JRDO RU D pJ R WwidinflueDde kvfat persons think of at the moment, what
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information they are sensitive to, what action alternatives they perceive, and how

they will act.

Normative and environmental concerns are more important than hedonic or cost
reasons as they provide the most solid basis for promoting energy conservation.
People carrying out behaviour for hedonic or cost reasons will stop doing so as soon
as the behaviour is no longer attractive or cost effective (Lindenberg and Steg,
2007). For example, people may choose to save energy when financial cost is high,
but when the costs go down again energy behaviour reverts to previous trends.
Energy conservation resulting from normative concerns (e.g. a prevailing belief that
it is the right thing to do to save energy for the sake of the environment), is more
robust to such changes which has important policy implications (Lindenberg and
Steg, 2007).

Pro-environmental behaviour can be simplistically characterised as a product of both
MLQWHUQDOY SV\FKRORJLFDO DQG pH[WHUQDOY VRFLDO HFI
constraints (Stern, 2000; Nye et al., 2010). The literature on behaviour change
consistently highlights the complexity in both determining and changing behaviour,
which is influenced by multiple conscious and unconscious processes (Jackson,

,PSRUWDQW LPSOLFDWLRQV RI WKLV FRPSOH[LW\ DUH WKD
actions are not necessarily consistent, see WKH pDFOXHRQY JDS %ODNH
.ROOPXVV DQG $J\HPDQ DQG DQ LQGLYLGXDOYV EHKDYLRXL
inconsistent with their behaviour in another context. Despite recent interest in the
QRWLRQ-RYKHVSLKIOHFWYV DFUR \‘henéfiQat hah&iQursH ateDO O \
very limited evidence for this (Thggerson and Olander, 2006; Whitmarsh and
211HLOO 5HIDUGOHVY RI D SHUVRQYVY HQYLURQPHQWDO FR
be multiple reasons why a person makes a particular choice over the alternatives (or
PD\ QRW HYHQ FRQVFLRXVO\ pFKRRVH({VeiplarkerX&t\aH RI DFWLRQ LC
1998)). The reasons why someone cycles to work, for example, may include
considerations of health benefits, cost, availability of showers and cycle paths, with
environmental concern as an additional motivator; whereas the reason why the
same person flies to Spain for a holiday may be based on a different arrangement of

factors such as cost, time, convenience, and social convention (Anable, 2005).

Energy saving is not only driven by concerns about energy and environmental
problems but driven by factors such as status, comfort and effort (Stern, 2000).

People are less likely to reduce their energy use when saving energy incurs a high
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behavioural cost in terms of money, effort or convenience. People are more likely to
take up low cost and low effort environmental activities, such as using lower
temperature settings heating on controls (Steg, 2008). However, some people do
reduce their energy use even at a high cost and personal disadvantage (Lindenberg
and Steg, 2007). Factors of thermal comfort and convenience are worth exploring
and are discussed below.

Willingness to change energy habits, or at least stated willingness (i.e. surveys do
not measure actual behaviour), does appear to be increasing. An Energy Saving
Trust (2010b) survey indicates that the proportion of UK public stating that they are
doing more to conserve energy in the home increased between 2008 and 2009. The
survey also indicates that actions to save electricity and lighting are more popular

than heat and washing related energy saving actions (EST, 2010b).

There are however both conceptual and attitudinal differences between purchase-

related behaviours (including energy-efficient light bulbs and appliances) and so-

called habits, which include energy curtailment behaviours such as reducing heat in

unused rooms, reducing hot water temperature, and putting on more clothes instead

of more heating. That is to say people perceive energy-efficiency measures and
HQHUJ\ FRQVHUYDWLRQ DV VHSDUDWH FDWHJRULHYV RI pEF
majority (70%) consider reducing household energy use as virtuous thing to do for

the environment (Green Barometer, 2007), although policy measures aimed at
reducing household energy use are generally unpopular: few think that measures,
VXFK DV pJUHHQY WD[HV DQG FDUERQ UDWLRQLQJ
Similarly, enthusiasm of individuals for changing their lifestyles appears to have

limited expression. A recent British survey (Spence et al., 2010) found that while

65% of people agree or strongly agree that they are prepared to greatly reduce their

energy use to help tackle climate change, fewer than half of respondents (44%) are

prepared to pay significantly more money for energy-efficient products.

In the research field of resource conservation behaviour, the environmental impact
of humans on the individual, household or societal level has been generally
attributed to the function of their numbers, affluence and technology they currently
use (Ehrlich and Ehrlich, 1991; Vlek and Steg. 2007). Midden et al., (2007) have
highlighted that, regardless of the ancient and ongoing relationship between human
use of technology and the consumption of natural resources, technology is often set

apart from the study of human behaviour in this context. Midden et al., (2007) have
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explored the influence of technology on energy use behaviour and identified four
roles in which technology can influence behaviour. This is of particular relevance to
this PhD research and will be explored later in section 3.5.2.

Thermal Comfort

There is no absolute standard for thermal comfort (Darby and White, 2005). An
internationally-DFFHSWHG GHILQLWLRQ RI WKHibhRobrindwhRhRUW LV pWKD
H[SUHVVHV VDWLVIDFWLRQ ZLWK WKH0R0RH). PerceptiorskQYLURQPHQW
of this environment are influenced by air temperature, radiant temperature, relative

humidity, air velocity, activity and clothing. General definitions of comfort include a

sense of relaxation and freedom from worry or pain (Darby and White, 2005).

Comfort conditions in general are socially influenced and may change with time as

design, activity, technology, and clothing fashion change (Shove 2003). Thermal

comfort is a factor that has a relationship with behaviour related energy use, and

research is currently underway to further understand day to day comfort practices,

control systems and the role of energy use feedback by working with home

occupants (EPSRC, 2010).

In addition to the direct financial and environmental rewards, there are other benefits
resulting from energy efficiency retrofits to be considered. An increase in the indoor
temperature may be desirable because it: improves the health of the occupants, and
reduces the adverse affects of condensation on the building fabric, resulting in lower
redecoration and repair costs, therefore making the property easer to rent out and
resulting in fewer voids for the Social Landlord.

Research by Milne and Boardman (2000) showed that there is a clear link between
the average indoor temperature of a house before the installation of energy
efficiency technology and the amount of potential benefit (energy savings) taken as
HIWUD ZzDUPWK UHIHUUWHNE WIRHIFFW D 7V B NWEDQIOXHQFHG E\ D FR
of physical and behavioural factors. Based on results from low income housing, at
an estimated temperature of UK housing of 16.5°C, 30% of (total) potential energy
savings can be lost through comfort takebac N fwith 20% (of total) lost if

temperatures of housing are at an average of 19°C (Milne and Boardman, 2000).

A study exploring practices of thermal comfort for sustainable design by Kuijer and

de Jong, (2011) found that a central heating system combined with insulation can
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offer fairly constant indoor temperatures. However, this does not prevent people
from feeling cold indoors. When sitting still in front of the television for example,
people felt colder easier. While doing activities like cooking or cleaning little need for
extra heat is felt. Furthermore there are moments of peak heat requirements when
people feel the most need for heat, such as getting in or out of bed and getting out
of the shower. Some parts of the body also get colder more easily than others.

If the socially desirable goals of affordable warmth, along with goals of energy
conservation and carbon dioxide emission reductions, are to be achieved, the way in
which behaviours and thermal comfort interact must be more thoroughly understood.
This PhD research may provide further understanding of behaviours related to

energy use and linked to thermal comfort, from an energy efficient retrofit context.

Convenience

Relating to their study of consumption, food and convenience, Scholderer and
Grunert (2005) describe convenience as a multifaceted phenomenon suggesting
that something can be done with reduced effort. Scholderer and Grunert (2005)
focus on dimensions of time, physical energy and mental energy, alongside the
stages of home food production to identify key points where effort is saved. Table 6
below shows a typology of food convenience from the food consumer § viewpoint, it
shows what effort is being saved at what consumption stage and if this is time,
physical energy or mental energy.

Table 6: A typology of convenience in meal preparation

(Source: Scholderer and Grunert, 2005, p. 106)
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Although the typology of convenience in table 6 refers to meal preparation the same
overarching theme of effort, involving time, physical energy or mental energy can

also be reflected in energy use behaviour convenience.

According to Shove (2003) the term convenience, originally referred to fithess for
purpose, was adopted in the 1960s to describe arrangements, devices, or services
that helped save or shift time. Since then, time-related use of the term has
dramatically increased, with a range of commodities being sold as being convenient

or making life more convenient for the user.

,Q +DQG HW DOYV L Q W H U SwiithH réfddance RoQtheRtempeta ZH U L Q J
organisation of daily life, it is argued that uWWSHHG Y DQG uFRrRQfYdd@ibgH QF H Y
importance and crucial in explaining both the general increase of showering, and the

decline of bathing. It is argued that the key difference between bathing and

showering is that the latter is associated with speed, immediacy and convenience.

Hand et al. (2005) note the importance of the temporal and sequential scheduling of

everyday practices and planning where showering and bathing fit in the daily or

weekly routine. $OVR WKDW WKH pPDWHULDOVY BoostabtQIUDVWUXFW X
availability of hot water and the concept of valuing of freshness may be related to

the increased frequency at which people wash in recent times. Showering as an

action is not inherently 'quick’ but it has the potential to be so, especially compared

to bathing. However the fact that showering is valued for its speed and convenience

is in keeping with the general consensus in society that everyday life feels
LQFUHDVLQJ pKDUULHGY 6RXWKHUWRQ DQG 7RPOLQVRQ

Hand et al. (2005) suggest a symptom and possibly a cause of this feeling of

restricted time is the notion that time is a precious commodity that can be organized

and managed through the careful sequencing of daily life (Southerton, 2003).

Domestic tasks are broken down into their component parts and (re)organised to

maximize temporal efficiency. The labour saving devices have a role to play in this

process and ideology according to Schwartz-Cowan (1983). Some devices have

made it possible to reduce the amount of time devoted to certain tasks, however the

frequency of such tasks have often increased. This has resulted in temporal

structures fullof small HSLVRGHY RI DWWHQWLRQ WKXV LQ WKLY FRQWH][
a five-PLQXWH VKRZHU LV DSSHDOLQJ ZKHUH D EDWK GRHV QRW
structure (Hand et al., 2005). According to Warde (1999), showering is one of many

domestic devices that has grown in popularity because they promise to help
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individuals cope with the temporal challenges of (late) modern life. Thus, Hand et al.
(2005) emphasise that practices are not held in place by technological or cultural
considerations alone. While showers are not by definition, long or short, it is in
relation to social conventions of time pressure, that people have come to understand
VKRZHULQJ DV D WHEERHROLRHQ RH u

Warde et al. (1998) note the distinction between modern fand pypermodern forms
of convenience, arguing that the former relates to the reduction of time taken to
achieve a given goal and that the latter is about storing or shifting time, thus
providing people with greater flexibility or control over their own schedule.
Hypermodern fconvenience devices (such as the freezer, e-mail, the car, or the
video), promise to alleviate some of the pressures faced by those individuals leading

busy lives and who feel pressed for time (Southerton et al., 2001).

A study by Edwards and Pocock (2011) suggests that behaviour related to energy
consumption is embedded in practices that are linked to the establishment and
maintenance of effective household routine. In particular, energy consumption that
promotes convenience in the operation of the household is likely to be practised
even if it somewhat contradicts attitudes to saving energy or if it incurs costs. The
study found that the priority given to convenience means that people will, on

occasion:
Use inefficient sources of heating;
Use energy-consuming appliances even if alternatives are available;

Allow their children to engage in high levels of energy and water consumption;

~  ~ ~ o~

Not switch appliances off at the point when not in use.

Contextual Factors and Personal  Factors

Contextual factors can be described as factors that are EH\RQG DQ LQGLYLGXI
control (Stern 2000), such as access to information or resources (be that money,

time or transport, etc). As such, these external factors are usually not included in
social-psychological models, which only plot influencing factors that are situated in

DQ LQGLYLGXDOTV SV\FKH +RZHYHU PRVW PRGHOV DFFRX
by incorporating them within the agency construct (e.g. Perceived Behavioural

Control, (Ajzen, 1991)). The Theory of Interpersonal Behaviour features contextual
IDFWRUV LQ WKH FRQVWUXFW pIDFLOLWDWLQJ FRQGLWLRQ
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EXW LQFOXGH D SHUVRQTV DELOLW\ ¥ RurigéWandwhEiHLU VWDWH RI
knowledge of the behaviour. Contextual factors such as cost and the availability of

information can be important in determining behaviour, but it should be noted these

are not simply external, but also depend on how an individual perceives them.

Personal factors (attitudes, values, norms and habits) are rarely studied alongside
contextual factors (physical infrastructure, technical facilities, availability of products,
special product characteristics, advertising and shared socio-cultural objectives such
as income and material growth) (Steg, 2008). The latter are likely to have a
substantial impact on behaviour as they are likely to interact and contextual factors
(e.g. available infrastructure, economic factors) are also important to acknowledge
when they strongly inhibit or facilitate pro-environmental actions. Psychological
motivations (and thus potentially informational interventions) are seen as relatively
unimportant (Steg 2008). In exploring barriers to reducing energy use in homes,
research shows that in some cases people indicate that they are not able to reduce
their energy use. Some people are more restricted than others by contextual factors
and despite a desire to carry out energy saving behaviour, these factors may
prevent them from saving as much energy as another individual, with less interest

and motivation in saving energy (Kaiser et al., 1999).

3.5.2 Interventions to Change Energy Use Behaviour
Psychological models of human behaviour traditionally inform strategies and models
to change human behaviour. A number of techniques have been developed to
change energy use in homes, and these interventions usually fall within the scope of
psychological strategies. These tend to relate to the provision of information and
advice, or fall within the scope of structural strategies, which often includes technical
applications such as the introduction of energy saving infrastructure or technology
(Steg, 2008). However, many of the existing structuring and reviews of intervention
techniques are still based on the Applied Behaviour Analysis (ABA) approach, which
differentiates mainly between antecedent and consequence strategies (see Geller,
1989; Dwyer et al., 1993; Abrahamse et al., 2005). This situation leads to problems,
as Abrahamse et al. (2005), have put it:

Most studies reveal only to what extent interventions have been

successful, without providiQJ LQVLIJKW LQWR WK23UHDVRQV ZK\’
Depending on the specific behaviour to be changed and the particular context, some

strategies are more effective than others. Importantly, a combination of interventions
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tends to have a greater effect than any single approach, because they will influence

the multiple drivers and barriers for change (Gardner and Stern, 2002). Generally
speaking, behavioural interventions can be targeted at the individual, interpersonal

or community, or structural levels (Halpern et al., 2004; Jackson, 2005) aiming to

influence attitudes (change them to desirable attitudes or make desirable attitudes

more conspicuous), norms (social RU SHUVRQDO H[SHFWDWLRQV RI pFRU
EURDGHU RSSRUWX@QHWLHRUDQBW LR Qnclude ihfolth¥tidr@aW L R Q V
(information campaigns, labelling, feedback etc), social (eliciting a verbal
commitment, social comparison and support, etc), structural and economic
approaches (market-based instruments, investment in infrastructure, regulation, etc)

(Steg and Vlek, 2009).

3V\FKRORJLFDO VWUDWHJILHY DUH DLPHG DW FKDQJLQJ SF
motivations, cognitions and norms related to energy use and conservation. The
assumption is that such changes will be followed by changes in behaviour and
consequently by energy savings. Examples are the provision of information,
education and modelling (Abrahamse et al., 2005). Structural strategies are aimed
at changing the context in which decisions are made so as to make energy
conservation more attractive. Structural interventions refer to interventions that work
by altering one or more of the four conditions external to individual control, including
accessibility, physical structure, social structure and media messages (Cohen et al,
2000). Examples are new or better products and services, changes in infrastructure,
pricing policies and legal measures. These have been studied less frequently in
psychology (Steg 2008).

Most psychological studies so far have focused on the effectiveness of Informational
Interventions (psychological strategy), with limited studies looking at Technical
Interventions (structural strategy) (Abrahamse et al., 2005; Steg, 2008), and no

reference to both areas being researched in combination has been found.

Informational Interventions

Previous research on informational interventions indicate that they yield only modest
behaviour changes (Steg, 2008) however, successful campaigns have included
prompts (Luyben, 1982), individualised social marketing approaches in which
information is tailored to the needs, wants and perceived barriers of individual

segments of consumers (Abrahamse et al., 2007; Thggerson, 2007); commitment
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strategies (McKenzie-Mohr, 2000); eliciting implementation intentions in which
people indicate how they plan to reduce their use (Bamberg, 2002); and modelling
and providing information about the behaviour of others (Abrahamse et al., 2005).
Other studies investigated the effects of information and various feedback types on
the household energy consumption (Poortinga et al., 2003; Abrahamse et al., 2005).
Assessments of smart meters (i.e. that show consumption clearly) show they can
help lead to energy savings of 5-15% and there appears to be widespread public
support for the technology and a clear preference for informational feedback in
monetary terms (Whitmarsh et al, 2011b). Informational interventions are especially
effective when pro-environmental behaviour is relatively convenient and not very
costly in terms of money, time, effort or social disapproval, and when individuals do

not face severe constraints on behaviour (Steg, 2008).

Research by Stenberg et al. (2009) evaluating 10 multidimensional refurbishment
projects in Sweden, aiming to address social and environmental issues, has
demonstrated the necessity of linking environmental and social aspects to gain long
lasting impacts and gain a comprehensive overview. The research highlighted that
changes in technical systems need to be accompanied with information for the
tenants. The introduction of technologies and economic incentives triggered a
learning process in tenants with regards to environmental and energy use
behaviour. However, housing companies had not planned for a learning process to
take place and as organisations, failed to learn from employees and tenants
iQYROYHG LQ WKH SURMHFWY $OVR WHQDQWVY RUJDQLVDWLRQ
not plan for how they could become involved in organisational learning as part of the

projects.

Of particular relevance for this PhD research perspective, Stenberg et al. (2009)
found that by linking the study of social and environmental aspects this resulted in
an extension and broadening of understanding by revealing interesting and complex
interconnections between the two aspects. For example, organisational learning was
a factor which prompted the authors to question the potential for environmental
refurbishment projects to contribute to sustainable development. Actors such as
KRXVLQJ RUJDQLVDWLRQVY DQG RWKHU VRFLDO QHWZRUNV VXF!
failed to focus on the process perspective, (i.e. planning how organisational learning

is to take place, and knowledge to be maintained for future activities).
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3.5.21 Technical Interventions

Structural strategies (which include Technical Interventions), are studied less
frequently in psychology with studies typically focusing on perceived effectiveness of
such strategies, and most focus on the effects of transport pricing and some on the
introduction of energy efficient appliances (Steg, 2008). To date, with few exceptions
(e.g. Poortinga et al., 2003), research generally focuses either on the influence of
psychological and social factors on the acceptability of energy saving measures
(Steg, 2008). Poortinga et al. (2003) have investigated the influence of physical and
technical characteristics of energy efficiency measures on their acceptance to
residents. Studies have also focused on the complexity of decision making in

adopting physical energy saving measures (van Oel et al., 2009).

Another structural strategy technical intervention is to promote the adoption of
energy efficient appliances (Midden et al., 2007). However, side effects of energy
efficient appliances such as rebound effects may occur, when people use energy
efficient appliances more often, because they are energy efficient (Hertwich, 2005).
Rebound effects may also occur as a result financial savings made following a
Technical Intervention, to use more energy or buy more products which consume
more electricity (such as large TV screens), thus potentially negating energy

savings, cost savings or carbon reduction from the Technical Intervention.

It is recognised in the literature that physical and technical energy saving measures
imply behaviour changes, not only because occupants also need to accept and
understand them, but they need to buy and to use them in the proper way (Steg and
Vlek, 2009). Regarding interaction with technology with respect to conservation of
natural resources, a review of literature by Midden et al. (2007), notes that
technology and behaviour are closely interwoven in many respects. The work
describes various ways in which technological and behavioural factors can be
integrated in interactive approaches to effectively promote energy conservation.

Midden et al. (2007) identified four main roles that technology plays:

(1) As intermediary. As an intermediary, technology stands between the behaviour
an individual carries out to reach a certain goal, and the use of natural resources
on the way to that goal,

(2) as amplifier. Where technology serves as an amplifier, takes a different
perspective on the linkage between behaviour and the use of natural resources.

Here the distinction is that the consumer has chosen a technology that clearly
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enhances, extends, or amplifies his or her goal attainment. As a side effect,
behaviour becomes progressively more resource-consumptive as well. Thus, the
amplifier role creates the basis for rebound effects, where efficiency gains are
dissolved due to amplified consumption;

(3) as determinant. Technology as a determinant can be viewed as that which
directly influences our environmental behaviour. It is contextual technology that
surrounds us, and can either help or hinder conservation-related actions, but we
might not even notice this. Technology in the role of a determinant is about
channelling or shaping behaviour apart from people's motivation. The availability
of a car, for example, makes its use more likely, while the absence of it obstructs
use drastically;

(4) as promoter of environmentally significant behaviour. Technology that is
specifically designed to promote behavioural choices leading to the conservation
of natural resources, differs from determinant technology in its emphasis on the
motivation of the user. Technology that promotes conservation behaviour can
come in several forms such as norm-activating litter receptacles, electronic

appliances that allow the user to set a conservation goal and receive feedback.

The Midden et al. (2007) review concludes that scientists can contribute
considerably to reducing environmental impact by analysing human behaviour and
technology in parallel, and adds that well-designed technical environments,
systems, and products have a great potential for supporting environmentally
sustainable behaviour. This is particularly relevant to this PhD research due to its
aim to evaluate the impact of retrofit technologies on tenant behaviour related to
energy use, with an intention that findings from the research may contribute towards

efforts to improve the design and application of retrofit programmes.

3.6 Conclusion s
+RXVHKROG R béehasaDrQrélaiefl to energy use can influence energy

consumption and carbon emissions from buildings and homes. According to the
same rationale behaviour related to energy use may impact on the energy saving
potential of energy efficiency retrofits, contributing to energy saving potential or

reducing energy saving potential.

Much of the literature attempting to explain or understand human action or activities

discussed was based in the psychology literature, (in social psychology and
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environmental psychology) and mainly based around psychological theories of
behaviour. Related literatures of Practice Theory from the paradigm of sociology
were discussed, but psychology is particularly dominant in the mainstream literature
of understanding (and applying interventions to change) human behaviour, including
behaviour related to energy use. Thus, psychological theories of behaviour and how
these apply more specifically to the KRXVHKROG RFFXSDQWVY EHKDYLR

energy use, were more prominent in this literature review.

Psychological theories of behaviour have a tenancy to focus on the role of attitudes
and intention in determining behaviour. Although the literature has highlighted the
significant correspondence between attitudes and behaviour, attitudes only
occasionally guide behaviour, and most commonly this is where attitudes are strong
and where social and structural condition support action. Principally, the key
message emphasised in the literature is that attitudes do not necessarily predict
behaviours, and thus changing attitudes (for example, through Informational

Interventions) does not necessarily lead to behaviour change.

Five models and theories of behaviour change are most relevant in the literature to
this research: the Rational-Choice Model § and attitude-behaviour models; the
lheory of Planned Behaviour § fiheory of Interpersonal Behaviour { Attitude-
Behaviour-Context Model and; Whe Needs, Opportunity and Ability Model § The
former three are intention-based models, the latter two models attempt to include

external factors which may influence individual behaviour.

SUDFWLFH 7KHRU\ UHSUHVHQWYVY D FRQWUDVWLQJ LQVLJKW
of psychological theories of behaviours, observing from the societal level rather than

the individual level p3UDFWLFHVY UDWKHU WKDQ pPEHKDYLRXUVT
RQIJRLQJ LQWHUDFWLRQ EHWZHHQ pVWUXFWXUHY DV pUXC
and practical cOQVFLRXVQHVVY DWW pdvticeHi¥ Yo Yhfough the

integraton ol WKUHH HOHPHQWYV pPDWHULDOVY REMHFWYV U
HFRPSHWHQFHY SURFHGXUH DQG whbn Dt€gvated Tdfrll AH HOHP F
practice, which may then be sustained or broken if the links between elements are

not sustained. Practicesare conSOH[ DQG HOHPHQWY FLUFXODWH nEXC
stabilise. Practices are formed from elements which are not only determined by the

structure of society, but also determine shape the structure of society through their

formation as practices. Psychology and Practice Theory are from different

backgrounds and have contrasting approaches and perspectives. Nevertheless, this
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thesis argues that if the distinctiveness of the approaches and empirical
incompatibilities are recognised both disciplines can work towards sustainability
problems in parallel.

The psychology literature emphasises that deliberation or reasoning has a minimal
role in much behaviour, especially when it becomes habit. Habit can be
distinguished from repeated behaviour as it is unconsciously conducted behaviour
that is automatic. With regards to habits, conventional communication approaches to
change behaviour will have minimal impact. Thus habits need to be disrupted either
by individuals making specific plans to carry out alternative actions or by using (or
creating) changes in the environment in which individuals act, in order to force
individuals to reconsider their behaviour options. The literature also indicates there
is not enough insight in the origin, the development, and the function of habits within

the social context of a household.

With regard to factors influencing energy use behaviour of household occupants the
psychology literature emphasises cognitive factors or social processes. Energy use
is mainly driven by factors that are economic (e.g. cost), structural (e.g. location of
home, size of home) and social factors (i.e. status, identity), environmental values
have little influence. Behaviours are not on the whole financially driven or rational.
For individuals to conduct energy conserving behaviours they must be aware of the
need to reduce household energy use, be motivated to conserve energy use, and

should be able to adopt the relevant behaviours.

The psychology literature highlights the complexity of changing behaviour and notes
WKDW UHJDUGOHVV RI D SHUVRQTYVY HQYLURQPMIPHEDO FRQFHUQV
UHDVRQV IRU DoehdKRLIFHPRILQGLYLGXDO PD\ QRW HYHQ puFKRRV
of action at all. There may be multiple reasRQV IRU pFKRRVLQJY RU HQJDJLQ.
behaviour such as cost, time, convenience and social convention. Thermal comfort
in a home, and Contextual Factors (physical infrastructure, technical facilities) and
Personal Factors (attitudes, values, norms and habits) can also influence behaviour.
The literature highlights that regardless of the historical link between technology and
the consumption of resources, technology is often set apart from behaviour in this
context. This indicates that technology and consumption behaviours require further

investigation.
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Interventions deployed to change behaviour to conserve energy are, in psychology,
based around Informational Interventions (e.g. provision of information or feedback)
and Technical Interventions (e.g. better products or services or changes in
infrastructure). Most psychological studies so far have focused on the effectiveness
of Informational Interventions, with limited studies looking at Technical Interventions,

and no reference to both areas being researched in combination has been found.

It is important to note that a significant proportion of the literature on energy use and
behaviour has the premise of changing behaviour to be more sustainable or
encouraging pro-environmental behaviour. That is encouraging a change in
lifestyles in order to reduce the amount of consumption of resources including
energy. The focus of this thesis is on the considering behaviours related to energy
use in the context of an energy efficient retrofit in order to reduce energy use and
carbon emissions, and there is indeed environmental or sustainability principles
behind the main rationale for the research. However, this approach may not apply
where energy efficiency improvements are desirable primarily for the sake of
financial savings and thermal comfort, against a backdrop of low household income
and cold homes. Changing behaviours for the sake of the environment or
sustainability may be less relevant in these cases.
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4. Research Methodology

4.1 Introduction

This PhD research aimed to evaluate the impacts of retrofit technologies and written
and verbal guidance on tenant behaviours related to energy use, and to identify
behaviour-related barriers to retrofit energy saving effectiveness. By evaluating a
retrofit project in geal-time fland from a social perspective, the findings are intended
to inform Social Landlords conducting similar projects in the future, and to inform

Government Policy related to the energy efficient retrofit of existing housing.

In the context of retrofit project implementation in a social housing context, this PhD

research aimed to:

f Evaluate the impacts of retrofit technologies on tenant behaviours related to

energy use.

f Evaluate the impacts of written and verbal guidance on energy saving

behaviours.

f Identify behaviour-related barriers to retrofit energy saving effectiveness.
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The research objectives were to:

f Gather baseline data on tenant behaviour related to energy use:
- Before the Technical Intervention

- Before the Informational Intervention

f Gather follow-up data on tenant behaviour related to energy use:
- After the Technical Intervention

- After the Informational Intervention

f Analyse and compare baseline and follow-up data to determine impacts on
behaviour and identify behaviour-related barriers to retrofit energy saving

effectiveness.

The approach to research design and the subsequent methodology are described in
this chapter. The remainder of this chapter is split into six sections: an outline of the
PhD research context (4.2), and approach to research design and methodology, due
to the particular context of the research (4.3), description of interventions evaluated
by the research (4.4) and a discussion of data collection methods (4.5), data
analysis methods (4.6), and conclusions (4.7).

The purpose of this chapter is to explain how and why the research design and
methodology was chosen in order to meet the dynamic context of the research
situation, involving an external organisation and participants. The organisational
requirements of the Social Landlord, Gentoo Group, necessitated data collection
very early in the research process, with many research parameters being beyond

the researcher § control due to Gentoo Group 1 ®xisting agenda and operations.

In WKH ILUVW PRQWK RI WKH 3K' DQ piQZDW. M BiHEWRBOMHWEK )UDPHZ
the foundations of the research design and allow data collection to begin only six

weeks after PhD commencement. The u,QLWLDO 5HVHD WaKdewibpgedd ZR U N ¢
in consultation with Gentoo Group and based around the organisationY uU5HWURILW
S5HDOLW\Y SUR M HEeNfoREIN bfdfewth ¥dihdlct research in accordance

ZLWK *HQWRR reguiRrXea%V an inductive approach was required,
underpinned by a qualitative research design. Considerations of research

philosophy and theoretical perspectives were addressed as part the ongoing

inductive approach to the research. Researcher positionality, viewed as an

important aspect to this research was also considered as part of the njtial Research

) U D P H Z &d ifflected upon during the research process.

110



Research Methodology

Semi-structured interviews, to allow tenants to express their day to day behaviours

related to energy use, ZHUH FDUULHG RXW DV, D QEDVHRGIHFDAWEHHI R U
the py7THFKQLFDO ,QWHUYHQWLRQYT UfprkvatdralLidiernditdhf QRO R JL |
(written and verbal guidance on energy saving behaviour) had been undertaken.

These interviews were recorded digitally and transcribed for analysis of the texts.

Data collection was based around g priori fthemes which formed the basis of the

interview VW U XFW X U HPBE@® WHH | RW HhAI¥ske Bf The dafaw

The 1, QLWLDO 5HVHD lakoled d brBdd 7jlidtivie dataset to be gathered
allowing for ongoing phases of synthesis and analysis in the research process. An
early analysis of data for Gentoo Group requirements, in March 2010, helped to
decide on suitable data for later PhD research analysis and formulate a more
effective approach to data analysis. Methods for data management and analysis
were explored and developed as part of this pu(DUO\ 'DWD, $q1Quiag he V |

decision to use Computer Assisted Qualitative Data Analysis Software (CADAS).

Template analysis allowed the exploration and comparison of poded fata gathered
from ynNEDVHOLQHT- PRIG LIQ WEaRHs @atterns of changing energy use
behaviour were identified, in the context of the retrofit project. Comparisons could
also be made bHWZHHQ WKH JURXS WKDW UWt¢ivéhtiont2 Gwiitte@ IRUP D W L
and verbal guidance on energy-saving behaviour) and the group that did not receive
this intervention. Importantly, the rich dataset combined with template analysis also
allowed patterns of behaviour related to energy use, to be identified, which along
with cross reference to the literature indicate why particular behaviours may have
occurred or did not occur. A process of further analysis of the patterns identified
highlighted pdy patterns fsome of which were found to be present across energy
use pW H P $herbed/fH his supported the proposed conclusions of y7HFKQLFDOYT DQC
M, QIRUPDWLRQDOY LPSDFWV RQ EHKDY béhaxvidurwethe® WHG HQ
barriers to effective energy efficient retrofits. These conclusions can provide useful
information to Social Landlords, and policy makers and indicate future areas for

research that focuses on behavioural factors in the UK low-carbon housing strategy.

This chapter now describes the approach to research design and methodology in
detail and explores the implications of combining these approaches and

methodologies in this research.
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4.2 PhD Research Context

The PhD research context, involving the collaboration with Gentoo Group in order to
researchthH LPSDFW RI D pOLYHY UHWURILW SURMHFW RQ HQHUJ\ X
had a significant impact on the research design, philosophical approach and
PHWKRGRORJ\ GHSOR\HG W LV LPSRUWDQW WKkkUHIRUH WR ILL
project being implemented by Gentoo Group, before moving on to describe the
methodological implications of undertaking the research to meet the requirement of

this specific project.

4.2.1 The Retrofit Reality Project

Gentoo Group

The Retrofit Reality JProject is the context in which this PhD research was

undertaken. Retrofit Reality was conducted by Gentoo Group, an organisation

based in Sunderland, which is made up of a group of companies which formed a

fraternal association, in 2001. Gentoo Group was established after the Large Scale

9ROXQWDU\ 7UDQVIHU RI 6 XQGHUODQG &LW\ &RXQFLOYV KRXVLQ.
Initially called Sunderland Housing Group, the Group rebranded to become Gentoo

Group in 2007 to assist its expansion into other local authority areas. The

Companies that make up Gentoo Group are:

f Gentoo Group Living - a company based on generating the solutions to the
challenges people and places face in order to bring about that community. By
promoting independence and enterprise, the company aims to deliver
opportunities community building and ownership, using methods such as; Care
and support services, Community Empowerment programmes, Respect and Anti
Social Behaviour programmes and Construction Challenge which offers

construction skills to 15 and 16 year olds.

f Gentoo Group Homes - the house building division and development arm of the

Gentoo Group which provides new homes for sale.

f Gentoo Group Ventures - is a company providing a comprehensive range of
property solutions to partners and customers. Services include; land acquisition
and site assembly; development; facilities management and leasehold

management.

f Gentoo Group Construction zis the design and build business of the Gentoo

Group, providing the following services; refurbishment works; new build housing;

112



Research Methodology

development projects; maintenance; minor works, and; surveying and

consultancy services.

f Gentoo Group Sunderland - is the Housing Association of the Gentoo Group,
responsible for delivering core housing management services and maintenance

to approximately 70,000 customers in 30,000 homes.

Retrofit Reality was managed by Gentoo Group Green, the sustainability
directorate, which is situated at the group level of the organisation and is not a
company. The project also involved contributions from Gentoo Group Construction

and Gentoo Group Sunderland.

The Retrofit Reality Project

The Retrofit Reality project aimed WR HVWDEOLVK WKH pUHDOLW\Y RI
landlords, customers and product suppliers when attempting to retrofit existing

housing with energy efficient and low carbon technologies. The project intended to

learn lessons for the sector through intensive research into the best solutions for

existing stock in terms of cost, quality, availability, installation, future maintenance

and user compatibility. Gentoo Group allocated funds of £255,000 to the project and

secured £100,000 part sponsorship from the Tenant Services Authority (previously

managed by the Housing Corporation before functions were transferred to the

Tenant Service Authority) and a further £17,073 from the Low Carbon Building

Programme.

An environmental consultancy undertook work for Gentoo Group to identify the best
energy efficient solutions for the stock. Gentoo Group worked with the University of
Northumbria, funding two PhD students for a three year period to assist with the
technical aspects of low-carbon technologies and tenant behavioural aspects related

the retrofit project.

Retrofit Reality Project Aims

The project aimed to retrofit 140 properties with various energy efficient and low-
carbon solutions. Additionally it aimed to improve the performance standards score
of the involved housing stock through modelling assessment, such as the Standard

Assessment Procedure (SAP) and Energy Performance Certificates (EPCSs).
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Retrofit Reality Objectives and Outcomes
Gentoo GroupfV REMHFWLYHV ZHUH WR RYHUFRPH WKH WHFKQROR
behavioural challenges which make installing retrofit options difficult by:

f 3 LVFRYHULQJ WKH EH\éthodSlobR Fgetting thedi@esy P
value for money and obtaining the best service.

f Reducing price but improving quality, as lack of activity in this
area can suppress supply, making costs repellent.

f Significantly improved speed and ease of the service delivery and
installation process by the end of the scheme.

f Determine which type of intervention style initiates behavioural
change whilst also maximising the technology utilisation.

f Collation of real data on the effectiveness of the solutions rather
than relying on theoretical assumptions for carbon and customer
savings. Ensuring that the solutions are not prejudicial to people
RQ ORZ LQFRPHV RU ZKR KD[DGéhtoy, 3098001 QHHGV ~

The outcomes of the project are as follows:

f Buppliers and Installers of microgenerational technology will
have a greater understanding of the needs, capabilities, demands
of the market. They will be able to tailor their business to suit the
needs and aspirations of the sector. Thus developing a
competitive edge within the industry which allows access to value
for money and improved service delivery whilst also fulfilling
consumer demand.

- Measures- Time, Price and Customer Satisfaction

f Through working with the supply chain to procure the best value
we will set a benchmark for others in the industry.

- Measures- Procurement Club and Service Level

f Establish which behavioural changes maximise the potential to
reduce carbon emissions.

- Measures- PhD work

f Improved knowledge for stock holders and owners of the
suitability of products.

- Measures- 5 HSRUW p7KH .QRZOHGJHY

Other outcomes of the scheme should see the refinement of

sustainable procurement methodology, whilst establishing best value

sustainable technological solutions on the market, taking into account

cost and carbon savings. The results should then help inform

*HQWRRTV IXWXUH LQYHVWPHQW GHFLVLRQV DQG SURYLGH
RWKHU RUJD @kn{dd @roup@d08b, p. 2)
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Aspects Evaluated by the PhD Research

In the first weeks of the PhD research in October 2008, consultations were held with

Gentoo Group to clarify how the PhD research could assist the organisation in

meeting its objective related to behaviour change. This process contributed to the

L, QLWLDO B5HVHDUY¥#®.2.2)U idtdH Z @rekckéd research design and

methodology. An approach was agreed with Gentoo Group, which would meet the
organisation § objective for the Retrofit Reality project, through the PhD research.

Thus the aims and objectives of the PhD research (see 4.1) corresponded with

*HQWRR *URXSTV UHTXLUHPHQWY WR PHHW LWV REMHFWLY|

Gentoo Group had to complete the Retrofit Reality project 18 months into the PhD
research, thus they considered an p(DUO\ 'DWD &ufi€edt\ YoLriveft their
objectives and report was submitted to Gentoo Group in March 2010. The PhD
research continued after this point and conducted a more comprehensive analysis

which will be submitted to Gentoo Group after the PhD thesis completion.

Collaboration and Retrofit R  eality Impact on Research Design

The time-frame of this PhD research was 3 years (September 2008 + September

2011). The time-IlUDPH IRU WKH FRXUVH RI WKH UHVGEtdodFKHU TV F
Group on the Retrofit Reality project was 18 months (30" September 2008 +30™

March 2010). A planning phase for the Retrofit Reality project had been completed

prior to the PhD research commencing, and installation of retrofit technologies

began in November 2008. Thus the emphasis of the PhD research was focused on

gathering data in the first instance, with less time available to conduct a

comprehensive literature review and plan the research in its entirety.

Given this particular research context it was appropriate to use an inductive

approach, underpinned by a qualitative research design. This decision was made as

SDUW RI WKH GHYHORSPHQW RI WKH fwhigh WdoDgave5 HVHDUF
attention to epistemological and theoretical perspectives. In the process of

conducting the research and revisiting the data (partly through the p(DUO\ 'DWD

$ Q D O),\spexific research methods for analysis were then identified and used to

refine the data and construct the PhD findings. Findings of this research are

therefore understood from patterns observed strongly in the interpretation of

behaviour change, by analysing tenant reported behaviour, in the context of the

retrofit project.
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The research design and methodology of the PhD research is now explained in
detail, beginning with the first step in the process, the development of an p,QLWLDO
S5HVHDUFK )UDPHZRUNY

422 p,QLWLDO 5HVHDUFK )UDPHZRUNY

Taking an inductive approach, did not mean that the data collection did not have a
particular direction, or target. Although time was restricted, before data collection
beganan u,QLWLDO 5HVHD WaKdgudlbpedHtZ BuUidd the research design
process and ensure that both Gentoo Group and PhD research requirements could

be achieved.

The p,QLWLDO 5HVHDUWEs JevEidpetZ Raudhy consideration of the
research problem, a literature review and discussions regarding Gentoo Group
requirements. Several meetings with research colleagues and supervision staff were
also conducted to develop and refine ideas. The u,QLWLDO 5HVHDUFK )UDPHZRU
identified research aims and objectives and a broad research question: How does
an energy efficient retrofit project impact on energy use and environmental
behaviours? This in turn directed the approach to sampling, interventions and data
collection. By the beginning of data collection in November 2008 it was agreed that
the research design should be qualitative and inductive in its approach. The design
of data collection methods took priority, but data analysis approaches were
considered. Key elements of the framework which are described in more detail in
the relevant sections are the approach to research design (4.3), interventions
evaluated by the research (4.4), data collection methods (4.5) and data analysis
methods (4.6).

The remainder of the development of the research framework and identification of
methods for data analysis were developed in conjunction with the process of
actually conducting the research. In this inductive research approach, observations
were made first (data collection), then patterns were identified (data analysis), a
tentative hypothesis was formulated to explore these (key patterns fidentified) and
conclusions were developed (conclusions proposed). Thus the findings of this
research have been produced through an empirical process, however the
conclusions may raise more questions and theories for further research, rather than
to give answers and test theory. Using an inductive approach with a qualitative

research design highlights the flexibility required when conducting real-time
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research in a policy environment, working with organisations delivering policy on the

ground.

4.3 Approach to Research Design

4.3.1 Philosophical Approach to the Research

An Inductive Approach

A general paradigm of enquiry that underpins the scientific approach, consists of

inductive discovery (induction) and deductive proof (deduction) (Grey, 2009). This

research employed an inductive reasoning approach due to the given research

context requiring immediate data gathering. Which can also be referred to as a
MERWXSRIPDSSURDFK 7KLV LV JHQHUDOO\ WKH UHYHUVH RI
the researcher establishes a hypothesis by using theory, a variety of data and

information is collected by the researcher to confirm or reject the hypothesis to

resolve the issue. This is also UHIHUUHG W R- ®RZ Q/#deRci (VrBchim,

2006). Figure 12 shows a diagram highlighting the key stages of both approaches.

Figure 12: Deductive and Inductive Research

Deductive Research

Theory

Hypothesis

Observation

Confirmation

Inductive Research

Theory (or Conclusions)

Tentative Hypothesis

Pattern

Observation

(Adapted from, Trochim, 2006)
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Through induction, research moves towards discovering patterns and binding
principles, while avoiding jumping to inferences or conclusions on the basis of data.
To ensure a degree of reliability, a researcher often takes multiple cases or
instances, though, for example multiplying observations rather than basing
conclusions on one case (Gray, 2009). In this thesis patterns of energy use
behaviour were observed based on a broad interview dataset, and conclusions were

only drawn where these patterns were repeatedly observed.

Inductive research is a flexible approach because there is no requirement of pre-
determined theory to collect data and information. The researcher uses observed
data to reach at tentative hypothesis and define conclusions or a theory as per the
research problem (Trochim, 2006). It would be incorrect to assume that the inductive
process takes absolutely no note of pre-existing theories or ideas when approaching
a research problem. The fact that the research problem has been raised as an issue
for research, implies judgements about what is an important subject for research,
and these choices are dependent on values and concepts (Gray, 2009). However, in
taking an inductive approach this research does not set out to confirm or falsify a
theory, but instead, through a process of gathering data, it attempts to establish

patterns, consistencies and meanings.

This inductive approach is a backdrop to the qualitative research design. Classified

according to purpose rather than design, this PhD research can be considered an
LOWHUSUHWLYH VWXG\ DV LW VHHNV WR H[SORUH SHRSOHTf{V F
perspectives of these experiences. Interpretive studies are, typically, inductive in

nature and often associated with qualitative approaches to data gathering and

analysis. As part of the inductive approach this research considered methods for the

analysis of data in part guided by the u(DUO\ 'maWsB 1$ VHH ZKLFK ZDV

conducted.

Even though the context of this research necessitated an almost immediate start to
data collection, it was important to consider the philosophical approach to the
research (while developing WK, QLWLDO 5H V H D UjRi¢fojdJimmddiAtRN) N

selecting a data gathering method and beginning the research.
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Consideration of Epistemological and Theoretical Perspective

There are a range of theoretical perspectives and methodologies available to
researchers, and according to Crotty (2003), these can sometimes carry terminology
which is inconsistent or even contradictory. However, Crotty (2003) suggests that an
interrelationship exists between the UHV H D U FiéinH &f thé epistemology, the
theoretical stance adopted by the researcher and the methodology and methods
used. Figure 13 shows a diagram as suggested by Crotty in Whe Foundations of
Social Research { (2003) which represent the categories of: Epistemology;
Theoretical Perspective; Methodology, and; Methods, indicating their
interrelationships. It positions one category after the other and then places some of
the possible components in rows beneath each category. The rows beneath each
category indicate relationships with each of the category by the general position in
each row. For example, the epistemology of objectivism is related to the theoretical
perspective of positivism, and a methodology of experimental research with

methods of sampling.

Figure 13: Epistemology, theoretical perspectives, methodology and methods

(Crotty, 2003, p. 3)
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It does not however appear to prescribe direct relationships as the complexities of
the philosophical research perspective and process are likely to create some
overlap between perspectives or methodologies and methods are not as directly
LQIRUPHG E\ WKH UHVHDUFKHUfV HSLVWHPRORJLFDO SRVLWLR(
2001). Nevertheless, the key point is that a relationship exists, and the researcher §
epistemological stance will influence the theoretical perspectives adopted, which will
then shape methodology and in turn method (Gray 2009). Therefore, the
philosophical approach to the research required some consideration before
embarking on data collection methods. Also, the debates on knowledge are often
complex and controversial and form part of the search for truth in the ability to
interpret reality. Consideration of the philosophical approach to the research is
important in understanding the researcher § stance and context of the claims that

they can make.

The aims and objectives of this research are to contribute to the understanding of
behaviour related to energy use in the context of a social housing retrofit project.
The research achieved this through a constructivist epistemology using an
interpretive theoretical perspective. This allowed interpretation of behaviours related
to energy use in the context of a social housing retrofit by focusing on the
UHVSRQGHQWVYT SHU F H®S tley éxigiiened. @dmstictivis® Rllowed the
building of conclusions based on these interpretations and interpretivism and
constructivism align with the conditions of this quantitative and inductive research

basis.

43.1.1 Constructivism

Obijectivist epistemology holds that reality exists independently of consciousness, it

suggests that WKHUH LV DQ REMHFWLYH UH Dtetefure, jsRagotk WKHUHY 5HV
discovering this objective truth. Closely linked to objectivism is the theoretical

perspective of positivism. Contrasting this view is the constructivist epistemology

which rejects this view of human knowledge. Truth and meaning do not exist in

some external woUOG EXW DUH FUHDW hkheraEtlong/ itH theXnemdH FwW Vv

Meaning is constructed, not discovered, so subjects construct their own meaning in

different ways, even in relation to the same phenomenon (Gray, 2009).

According to Eastby-Smith et al. (2002), having an epistemological perspective is

important for a number of reasons. It can help to clarify issues of research design,
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not just in the design of research tools, but the overarching structure of the research
including the kind of evidence that is being gathered, from where and how it is to be
interpreted. Also, a knowledge of research philosophy helps the researcher to
recognise which designs will work, to achieve particular objectives, and which will

not.

4.3.1.2 Interpretiv ism

In terms of epistemology, interpretivism is closely linked to constructivism (Gray,
2009). Interpretivism is a theoretical perspective which asserts that there is no direct
synergy between ourselves (subjects) and the world (object). The world is
interpreted through the classification of schemas of the mind (Williams and May,
1996). Interpretivism puts forward the view that natural reality (and the laws of
science) and social reality are different and therefore require different kinds of

methods. While, on the one hand natural sciences are looking for consistencies in

WKH GDWD LQ RUGHU WR GHGXFH pODZVY QRPRWKHWLF

sciences often deal with the actions of the individual (ideographic) (Gray, 2009).
Crotty (2003) emphasises further:

32XU LQWHUHVW LQ WKH VRFLDO ZRUOG WHQGV WR

aspects that are unique, individual and qualitative, whereas our
interest in the natural focuses on more abstract phenomena, that is,

those exhibiting quantilLDEOH HPSLULF®®SYHIXODULWLHV’

As is often the case with other research, interpretivism is about understanding rather
than explaining. It is held that it is possible to interpret the meanings and actions of
actors according to their own subjective frame of reference (Williams, 2000).
Interpretivism is concerned with the individual and qualitative aspects and this
research takes an intepretivist stance by focusing on the tenant discussions of their
behaviour related to energy use in the context of the retrofit project. There is an
important distinction between the understanding and explaining roles of research
(Crotty, 2003). Theorists, such as Dilthey (1833-1911), have suggested that the role
of social science should be to punderstDQGY ZKLOVW QB WdisJiB On
gxplaining and causality {Crotty, 2003).

It is not the focus of this research to explain the causality of energy use behaviours,
but to understand changes in behaviour occurring in the context of the retrofit
project. However, in the tradition of constructivism, this PhD research does build
understanding and present conclusions by interpreting tenant verbalisations and

explanations for their behaviour. These conclusions are put forward not as findings
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of strict rules of causality, but as a basis for understanding behaviour related to
energy use in this context and suggestions of areas of research to further

interrogate such a phenomenon.

4.3.2 Qualitative Approach to Research Design

This PhD research used a qualitative research design to evaluate the impacts of a

UHWURILW SURMHFW RQ WHQDQWIV HQHUJ\ XVH

(acknowledging behaviour related to energy use in the effectiveness of energy
efficient retrofit programmes), has a strong social focus and a qualitative approach
allows an in-depth study of the phenomena relating to tenants day-to-day lives in a
domestic setting. This allows events to be understood more adequately when they
are observed in context and by the researchers immersing themselves in the setting.
Qualitative research is the process of inquisition to understand a social problem and
is often associated with interpretive and critical paradigms, though this is not always
the case (Blaxter et al., 2006). This does not mean that qualitative research is not

empirical; Shank (2002) defines qualitative research as:

EHKDYLRXL

D IRUP RI VI\VWHPDWLF HPSLULPDE) LQTXLU\ LQWR PHDQLQJ’

In this context gystematic fmeans tSODQQHG RUGHUHG DQG SXEOLFY IROC

agreed upon by members of the qualitative research community. Empirical {means
that this type of inquiry is grounded in the world of experience. |nquiry into meaning 1
refers to researchers trying to understand how others make sense of their
experience (Shank, 2002).

The qualitative researcher is required interpret the social phenomenon by using
holistic design, analysis of human expression, citing views from informants in a
natural setting (Denzin and Lincoln, 2000). Qualitative methodology is specifically
designed to clarify the meanings of social situations and focus upon the way
different people experience, interpret and structure their lives (Burgess, 1984). Such
an approach captures data on the perceptions of actors in the field of study,
therefore the research must be attentive, suspending preconceptions about a
subject and being empathetic to those being studied. The focus of the research is
therefore not just on the field setting but also the researcher § role within it (Gray,
2009).
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Qualitative researchers criticise quantitative researchers because they claim
REMHFWLYLW\ KRZHYHU VWDWLVWLFDO FRUUHODWLRQV P
arbitrarily defined by the researchers themselves. Also, analysis of the meaning of

guantitative correlations may involve common-sense reasoning or speculation. This

emphasises the point that all research is selective and depends on collecting

particular sorwV RI HYLGHQFH W Kadj Raxtitilarwhkthbdpg QMay3,V1P95)

DQG UHIDUGOHVV RI PHWKRGRORJLFDO FRQWUROV LQ TXD
personal interests, and the influence of their social and cultural backgrounds is

difficult to avoid (Flick, 2006).

Bazeley (2004) has argued that qualitative and quantitative approaches have been
distinguished (and thereby defined) on the basis of the type of data used (textual or
numeric; structured or unstructured), the logic employed (inductive or deductive), the
type of investigation (exploratory or confirmatory), the method of analysis
(interpretive or statistical), the approach to explanation (variance theory or process
theory), and for some, on the basis of the presumed underlying paradigm (positivist
or interpretive/critical; rationalistic or naturalistic). The decision here to use a
qualitative research design had its basis not only in the inductive approach taken
due to research circumstances, necessitating an exploratory approach, but also due
to the research focus, being embedded in social aspects. Thus the researcher
approached tenants as informants, through interviews in order to understand how
they make sense of their experience of behaviour related to energy use. This meant
that the research design, approach to data collection and ultimately analysis
methodology would be qualitative. The research problem is associated with
understanding how (and if) behaviour related to energy use is impacted by a retrofit
project and a qualitative approach allows a more in-depth study of the phenomena
relating to tenants day-to-day lives in a domestic setting. This allowed events to be
understood more adequately when they are observed in context and by the
researcher immersing themselves in the setting. Elements of subjectivity and tenant
experience would not be fully captured if this research had taken a quantitative

approach (Silverman, 2010).

Using a qualitative approach, tenants were given scope (through semi-structured
interviews) to discuss their own behaviours and related reasoning for conducting
such behaviours, in their own words. This allowed them to provide their perspectives
through an interactive process in which the individual participants {each fthe

researcher about their lives.
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The focus of this research was to understand how (and if) energy use behaviours
are impacted by technical and informational interventions and explore some of the
reasons why this occurred. Quantifying reported energy use behaviours can be
relevant as it can indicate behaviour change patterns in a group of tenants.
However, focusing on the question of how many behaviours related to energy use
were being conducted (i.e. through quantitative research), would not have provided
the in-depth understanding of the social aspects explaining behaviour. As a result of
the closer researcher involvement, the researcher may find issues that are often

missed by more positivistic quantitative enquiries.

Cherry (2000) argues that a qualitative exploratory research design is very useful
when the researcher knows little about a group of people or phenomenon. This was
of particular relevance given the context and timeframe of the research, as
described above. Little was known about the particular group of people involved or
the phenomenon of retrofit impacts on behaviour related to energy use. This
exploratory qualitative design is also complemented by the way that qualitative
research deals with the context, because as Burns (2000) argues, the contexts of
gualitative inquiry are not designed, rather they are natural, and nothing is
predefined or taken for granted.

The use of semi-structured interviews allowed the researcher to explore energy use
behaviour in the context of the retrofit project, with the intention of including all
material that was considered to be relevant to the research aims. This raises the
important point of researcher positionality (discussed further in 4.3.3) whereby,
among other factors, the consideration of what is deemed as relevant to the
research focus and therefore captured in the data collection or analysis, is a

subjective decision for the researcher.

Due to the inductive approach take here, pnILQGLQJVY GR QRW UHSUHVHQW FRQI
(or non-confirmations) of a particular theory or hypothesis. The main findings of this
research are essentially theories developed through systematic observation of
patterns in the data. When the same patterns of behaviour related to energy use {
repeat in the same pW K HP &tfpss different pW K H Rhesé{patterns fare then
considered to be key patterns {see section 4.6.3), and are then further discussed in

relation to similar literature and conclusions formed (see chapter 5).
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Acknowledging Quantitative Aspects of the Research

As part of the Retrofit Reality Project, Gentoo Group planned to measure energy
consumption accurately, in order to measure changes in energy consumption before
and after the Technical Intervention. This was primarily to observe the differences
between relying on theoretical assumptions, such as the Standard Assessment
Procedure, (SAP), and gathering actual energy consumption. However, due to
unforeseen circumstances the gathering of data was extremely problematic. Various
approaches to gathering the data were attempted by the researcher and Gentoo
Group, such as contacting energy suppliers with written tenant permission to gather
data and manual recording of meter readings both by the researcher and voluntarily
by tenants, but there were complications with both approaches. The actual energy
consumption data gathered was fragmented, only covering certain properties
involved in the study and did not cover a sufficient time period and therefore was not
considered reliable enough to conduct a useful analysis to correlate tenant
behaviours related to energy use with energy consumption data. In addition the
process of gathering data was time consuming, and considering the weaknesses in
the data it was abandoned for a completely qualitative research design. SAP data
was also rejected due to unreliability based on its assumptions (energy is not
recorded but modelled based on the house structures and other aspects), thus the
assumptions would not indicate changes in actual energy consumption, arising from

behaviour change.

It is acknowledged that combining accurate quantitative measures of energy
consumption, with a qualitative approach may have been useful for evaluating
energy use behaviours. However, such an approach would require more planning
time, a longer period of data recording perhaps three or more years, to cover
variations in winter energy use due to prevailing temperatures, accurate energy

recording equipment in each household and significant statistical analysis.

4.3.3 Researcher Reflexivity and Positionality
As part of a qualitative approach, it is important to note aspects of researcher

positionality and reflexivity by describing these in relation to this research.
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Positionality
Positionality is the practice of a researcher defining their own position in relation to
the study, with the implication that this position may influence aspects of the study,
such as the types of information collected, or the way in which it is interpreted
(Salzman 2002). Positionality has been criticised as using general characteristics,
such as gender, religion, class, or race, that may or may not say much about the
actual perspective of any particular individual (Salzman 2002). Others such as
Robertson (2002) argue for the usefulness of positionality stating that:
3)DPLO\ KLVWRU\ HWKQLFLW\ VH[XDOLW\ GLVDELOLW\ D
other distinctions, can be usefully woven into an ethnographic
narrative, but only if they are not left self-evident as essentialized
qualities that are magically synonymous with self-consciousness, or,
for that matter, with intellectual engagement and theoretical rigour.
Their usefulness must be articulated and demonstrated because
such distinctions are not fixed points but emerge and shift in the
contiguous processes of doingandwritLQJ DERXW I(pH/O0E ZRUN
Therefore Robertson argues that pRVLWLRQDOLW\ LV RQO\ XVHIXO LI RQHT
reflected upon, and articulated with respect to its influence in terms of research
fieldwork. In this PhD research the role of the researcher was acknowledged as one
of the interventions being researched. Thus it was acknowledged that impacts may
have occurred from the presence of the researcher. The researcher may have
influenced tenants because tenants may have felt they need to give a socially
acceptable answer, and the association of the researcher with Gentoo Group may
KDYH KDG D VLPLODU LPSDFW 7KH U MevidlDrifbratibd 88/ UROH LQ SUI
part of the interview process may have impacted tenant responses and this was
acknowledged aV u,QIRUPDWLRQDO ,QWHUYHQWLRQ T 7HQDQWYV VF
further information in order to understand the questions or discussed certain issues
DQG DVNHG TXHVWLRQV WKLV PD\ KDYH LQIOXHQFHG WHQDQW
may not have had this information without the interaction with the researcher, thus
may have answered the question differently. However, this aspect was unavoidable
as tenants had to understand the questions and concepts they were discussing in

order for them to discuss their behaviours related to energy use.

Reflexivity

Reflexivity is a concept used to describe the relationship between the researcher
and the object of research (Brannick and Coghlan, 2007). It is mostly influenced by
feminist researchers and those from hermeneutic and critical theory traditions (Gray,

2009), mainly in the collection of qualitative data, usually through interviewing (Ryan
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and Golden, 2006). Reflexivity involves the realisation that the researcher is not a
neutral observer, and is implicated in the construction of knowledge. According to
Coffey (1999), researchers need to be aware of how fieldwork data gathering and
ethnographic writing construct, reproduce and implicate selves, relationships and
personal identities. Many researchers fail to recognise this and in many accounts
the researcher is invisible along with the social and institutional contexts (Mauthner
and Doucet, 2003).

Gray (2009) points out two main forms of reflexivity. Through epistemological
reflexivity the researcher reflects on their assumptions about the world and about
the nature of knowledge. With personal reflexivity, in which the researcher reflects
upon how the influence of their personal values, attitudes, beliefs and aims have
served to shape the research. This may involve a personal reflection on how the
research process impacted on and changed the stance taken by the researcher.
Honesty and transparency are important in this approach which locates the

researcher in the dynamic of the research process.

Mauthner and Doucet (2003) have noted that research methods on practical steps
to reflexivity are limited, but some approaches include: designing research with
multiple investigators, encouraging dialogue and critical exchange of ideas; writing a
reflexive journal, and; reporting research perspectives in research reports (Gray,
2003). According to Weber (2003) there are potential problems with reflexivity,
arguing that narcissism can create such self-introspection in the researcher that it
becomes the actual focus of study. The researcher is so conscious of the limitations,
constraints of the research, the assumptions and biases that underlie the work they
become paralysed. Grey (2009) points out that these warnings are appropriate, but
are likely to be aimed at the more extreme margins of the reflexivity movement, and
for other researchers reflexivity should be embraced to the extent that it is in line

with attitudes towards epistemology and principles of research design and practice.

Empathetic Inquiry

Qualitative social research relies on empathy with the people studied for
understanding particular phenomenon. Empathy is different from sympathy, which is
a feeling of personal closeness, endearment and a feeling of emotional accord. It
would be unrealistic to assume that empathy and sympathy will not occasionally co-
exist, but a majority of researchers try to be empathetic rather than sympathetic

(Stake, 2010). Due to the immersion of the researcher in the phenomenon being
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studied qualitative research has EHHQ GHVFULEHG DV pFRQQHFWHG NQRZLQ
1995). According to Stake (2010):
3&RQQHFWHG NQRZLQJ LV WKH HPERGLPHQW RI HPSDWK\ X
experiences and relationships to inquire how others see how things
work. It relies on a studied perception of situations in context, thus
working toward creditabili W\ DQG H\pMRAHP ~
Empathetic inquiry relates to feminist approaches, which will be further discussed
below, however it also connects with the concept of werstehen Ja German word,
which hasthe sDPH PHDQLQJ LQ (QJOLVK DV upXQGHUVWDQGYTY EXW DO
WKH VRFLDO VFLHQBSHDW KHWLUF LW R LLBE® Merstakidn fidNad U
experiential understanding of action and context introduced by the German
Philosopher, Wilhelm Dilthey, who argued that knowledge in the human sciences is
greatly different than in the physical sciences, the latter being impersonal
explanations of how things work, the former being what humans think and feel as to
how things work (Stake, 2010). Merstehen fessentially relates to understanding the
meaning of action from the actor's point of view and adopting a research stance
which treats the actor as a subject, rather than an object of observation. Unlike
objects in the natural world human actors are not simply the product of the pulls and
pushes of external forces, individuals are seen to create the world by organising
their own understanding of it and giving it meaning. When conducting research
involving tenants it is therefore importantto FRQVLGHU MHAS BQ/KXhbké\| DQG

into account the meanings that they attribute to their actions and environment.

Feminist Approaches

This section will discuss the features that shape and define what is meant by
feminist research, followed by an explanation of how it applies to this research. Any
research process involves an on-going series of decisions and choices.
Methodologically, feminist research differs from traditional research for three
reasons: It actively seeks to remove the power imbalance between research and
subject; it is politically motivated and has a major role in changing social inequality;

and it begins with the standpoints and experiences of women (Brayton, 1997).

First, the unequal power relationship between the researcher and the subject is
restructured to validate the perspective of the participant. The premise is to remove
the hierarchical relationship between researcher and participant. Changing research
terminology from one of hierarchy to one of equality is the first step. Many authors
tak DERXW WKH XVH R$ aBdedWHELNVSBBDQRVWR WKH XVH LQVWHDG RI
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RU pUHYVHBanerek @lfiressing the imbalance in power relations between
researched and researched is more than simply changing the language of research.
Changing the power relationship would entail involving the participants at all levels
of the research process (Brayton, 1997).

Recognising the participants as the experts and authorities on their own experiences
is taken as the starting point for research. Participants are part of the social world
and as critical thinkers are also conscious and aware of the patterns of social
relationships that can impact upon their own lived realities. While the standard within
traditional social science research is to see the researcK DV UR D kh€
researcher, feminist research that seeks to restructure inequality also seeks to
remove the notion of ownership of knowledge (Wolf, 1996). Maintaining the
originality and authenticity of how the participants give meaning to their experiences
is also part of what constitutes changing the power imbalance in feminist research
(Brayton, 1997).

Recognising the researcher as part of the research process also constitutes
changing the power relation between the researcher and the participant. The social
location of the researcher (e.g. age, race, orientation, class) plays a role in shaping
the research process. It is important for the researcher to identify their own location
in order to address biases that may result from their own location in the social world
(Brayton, 1997). The frameworks of the researcher § understanding need to be
critically examined, to look for tensions and contradictions that they may entall
(Lather, 1988). The researcher is as much an active agent in the world as the
participant and acknowledging individual agency is important to restructuring the
power relationship. The choices being made by the researcher are shaped and
motivated by social location, from the choice of a research topic to decisions on how

to present the material.

Feminist approaches are relevant to this PhD research, because it attempts to

remove the hierarchical relationships between the researcher and tenant by using

relaxed and neutral interview terminology. The PhD research recognises tenants as

experts and authorities on their own experiences and the researcher attempted to
PDLQWDLQ DXWKHQWLFLW\ ZKHQ LQWHUSUHWLQJ KRZ SD!
experience. The researcher aimed to record, interpret and understand tenant

experiences from an opHQ QHXWUDO SHUVSHFWLYH DQG DWWHPSW
JUDQWHGT
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4.4 Interventions Evaluated by the Research
JRU WKH SXUSRVH RI WKLV UHVHDUFK WKH WHUP pLQWHUYHQWLF

of intervening in order to reduce energy consumption, to sustained lower levels prior
to intervention, without impacting adversely on thermal comfort. The following
sections describe the various interventions being evaluated as part of this PhD

research.

4.4.1 Technical Intervention

The Technical Intervention was the retrofit of homes by Gentoo Group. It involved

the installation of a series of technologies (see table 7) which aimed to improve the

energy efficiency of the building and reduce carbon emissions. The Technical

Intervention FKDQJHG WKH |DE U LnfesRdndAintraglic€@dviamhdatig and

control systems and other technologies. This altered accessibility, physical structure

and individual control, and thus are considered (in psychology) to be a type of
MHVWUXFWXUDO LQWH Y the YWutpBI® Tof thisKddgdatdR théH retrofit
WHFKQRORJLHY DUH FROOHFW IneH&eMLWRYPHG WKH p7HFKQLFDO ,

The Technical Intervention was designed by Gentoo Group with the assistance of an
external consultant. Therefore the researcher had no control over the types of
technologies deployed or the timing of their installation, due Gentoo Group already
having plans in place. Although all technologies installed had the aim of improving
energy efficiency it was not clear what the exact reasons were for specific
technologies deployed. Table 7 lists the technologies which were in the 139 involved

properties before the technical intervention and after the technical intervention.

Table 7: Technologies in properties before and after the Technical Intervention

Pre Retrofit Post -Retrofit

Single Glazing Double glazing (sample of argon-filled
double glazing)

Single Glazed Wood Doors Double glazed PVC doors

Bath only (with occasional electric | Mains-fed showers

showers)

Back boiler systems with hot water tank | A-rated combi-boilers with new heating
system

Gas fires Electric Fires
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4.4.2 Informational Interventions

Generally it is the aim of Informational Interventions to encourage behaviours
related to energy use that are conservative of energy, without compromising thermal
comfort. This differs from the retrofit measures, which aim to change the energy
efficiency of the fabric of the building (e.g. double glazing) and integral technologies

(e.g. A-rated combi-boiler) which use energy.

To support the Retrofit Reality Project aims, Informational Interventions (known as a
SDUW RI1 D uSV\FKR Oweid irttbduc&tvioliiz \RedrafitfReality project as
part of the PhD research. For the purposes of this research Informational
Interventions are considered interventions by means of written or verbal
communication which provide information on behaviour related to energy use or

associated information (e.g. climate change, environmental behaviour).

7KHUH DUH WZR ,QIRUPDWLRQD® LRWHUY,BQWUREQW 1 RTQ R

intervention which arose from the researcher interacting with tenants and was only
provided verbally. It was more general in scope and covered a range of subjects
related to energy use and environmental issues, and was also more flexible
dependent on the questions or discussions which occurred with tenants.
L, QIRUPDWLRQDO ,QWHUYHQWLRQ 9 LV ZULWWHAQ
behaviours, which is more specific to behaviour related to energy use and is

provided in written and verbal form at a separate date to interviews.

Informational interventions may impact on tenant energy saving behaviours as a
result of the dissemination of information through various methods such as face-to-
face advice. It was suggested by the Housing Corporation in Rit for the Future: The
Green Homes Retrofit Manual Technical Supplement §(2008), that a tenant who is
informed on energy saving behaviours will be more likely to apply this knowledge to

daily behaviours. The Housing Corporation (2008) recommended that:

f $GYLFH zDV WR EH WDUJHWHG ZKHQ WHQDQWTV
example advice related to heating systems is particularly effective when a new
heating system is installed and/or major energy efficiency improvements are

made.

f The most effective delivery mechanism for energy advice is that given, face-to-

face (verbally), preferably in the home. This enables interaction and discussion,
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which help to establish what advice the tenant really needs and allows for

demonstration of technologies.

f Advice should always be backed up with appropriate written material.

The Housing Corporation (2008) also expressed interest in further research into the
application of energy advice according to these recommendations. Gentoo Group
was also aware of the recommendations put forward by the Housing Corporation
and wanted to test the recommendations as part of the PhD research. The following

Informational Interventions were deployed as part of the PhD research.

Informational Intervention 1: Researcher Information

All tenants involved in the research took part in semi-structured interviews
undertaken by the researcher. This provided the opportunity for tenants to discuss
their experiences of the Technical Intervention and their related energy consumption
behaviours. This inevitably involved a two way discussion, where tenants asked
guestions to understand information, or may have been informed by the content of
the questions. This face to face, interaction is considered an informational
intervention as it has the potential to inform tenants on behaviours related to use

and related issues through this communication.

Informational Intervention 2: Written and Verbal Guidance on Energy -Saving
Behaviours

An information booklet (see appendix 1) aimed to provide tenants with written
guidance on energy-saving behaviours and took into account the new retrofit
technologies installed. It was designed by the researcher, based on similar
information disseminated by other Social Landlords and cross checked with
information from the Energy Saving Trust (EST, 2009) to ensure the correct advice
was included. Gentoo Group reviewed the booklet to ensure it was accessible as
part of their customer communication policy. The booklet acts as a reference on
energy saving advice and reinforces the verbal guidance on energy-saving

behaviours provided upon issue.

Upon issue of the written advice the researcher described the information outlined in
the booklet in order to deliver the informational intervention in a verbal manner,
communicating face-to-face. This provided tenants with a variation on

communication type and this may have suited tenants with a preference for verbal
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communication. The delivery of the booklet verbally may also reinforce messages
upon later reading of the booklet, or if tenants do not decide to read the booklet they
are still provided with the information verbally. The written and verbal guidance was
provided to 13 of the tenants involved in the research, and the sampling was
determined partly by preference for information, by random selection and by tenant
availability. Follow up interviews queried the effectiveness of the written and verbal
guidance as an informational intervention and if it impacted on behaviours, by
asking the tenants questions. As discussed in the next section which describes the

data collection methods in detail.

4.5 Data Collection Methods

Before discussing methods further it is important to clarify terminology used in the

remainder of the thesis. TKH WHUP pWHQDQW tH th&/inkeivievize WHo i) HIH U
SDUWLFLSDWLQJ LQ WKH UHVHDUFK 7KH WHUP pLQWHUYLE
the participant of the research, this is mainly when discussing research methods.

When describing the research findings the WHUP pWHQDQWYT LV RIMWHQ XVH
broader discussion of occupant behaviour (i.e. which may refer to other occupiers

RWKHU WKDQ WKH UHVHDUFK SDUWLF leSifeQ WYHVWRH AKHWE |
is the term given to the person involved in conducting the PhD research in its

entirety.

To monitor the daily behaviours of tenants by observation was considered
impractical and infringed on tenant privacy. It was therefore decided that discussing
issues with tenants themselves would be the most practical and reliable way to
gather data considering the circumstances and time-frame. Thus to capture a range
of data for future synthesis and analysis a broad interview framework was
developed. This was based around various aspects of tenant knowledge, attitudes,
behaviours and other issues related to the retrofitted energy saving technology. This
semi-structured approach to interview allowed a broad range of subjects to be
discussed including both the subject of energy consumption behaviours and wider

environmental issues.

These interviews took place in one location in the same type of housing on two
adjoining streets in High Ford, Sunderland in the North East of England. Interviews
were conducted face-to-face and tenants were asked a series of questions, which

structured the interview but allowed them to respond to a number of open ended
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guestions in their own words. The following sections explain the data collection

process in detail.

4.5.1 Sampling Context

The Retrofit Reality Project involved a total of 139 properties in a number of
locations in the Sunderland area. At the request of Gentoo Group, further interviews
of the same format (baseline and follow up) including additional specific questions,
were conducted with 10 tenants who had received solar thermal technology as part
a retrofit in housing stock in Usworth, Washington. Also a further 6 interviews of the
same format were conducted with tenants who had received electricity monitors as a
technical intervention, in High Ford, Sunderland. Overall, a total of 51 tenants
received interviews (51 baseline interviews and 51 for follow up interviews), as part
of the research. However, data from the 10 tenants who had received solar thermal
technology and data from the 6 tenants who had received electricity monitors was
not included in the analysis. This was due to differences in the property types and
technologies deployed as part of the Retrofit Realty project in those particular
houses in comparison with the dataset used in the PhD research. Also, due to a lack
of control over timing of the interventions for these 16 properties, interviews took
place at different periods to the main sample group used in the PhD research. This
difference in timing would have not offered a suitable comparison with the data set
used for the PhD research because tenants had been exposed to the interventions
for different lengths of times and to interviews at different times of the year (i.e.

summer or winter).

For the location which was used in the research, Gentoo Group provided the
researcher with a sample of 44 properties that received the Technical Intervention
on two adjoining streets in High Ford, Sunderland. These 44 properties were
selected by Gentoo Group in order to represent a range of household occupancy
types and due to the similar design and specification of the properties. Household
occupancy was demographically mixed, being made up of various ages and
occupancy numbers from one person to large families. Gentoo Group used their
Neighbourhood Assessment Matrix (NAM), a database which holds tenant and
leaseholder details, gathered from customer surveys to provide tenant contact
details to the researcher for the 44 properties. These details only provided one

tenant name so in some cases other tenants of the same household would volunteer
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for the interview on the day. Follow up interviews aimed to ensure that the same

tenants were interviewed as those in the baseline interviews.

Of the sample of 44 properties provided by Gentoo Group 35, received baseline
interviews and became part of the sample, based mainly on tenant availability.
During follow up interviews it was only possible to interview 26 out of the 35 tenants
due to tenant availability, including reasons such as illness, thus th e final sample
comprised 26 tenants. It is acknowledged that each WHQDQWYfV OLIHVW\OH
which impact on their availability, may give rise to sample bias towards tenants who
are only available through the day. Thus tenants in the sample may be more
available during the hours of 9-5 pm and the sample may represent different energy
use behaviours than a group who would be available only in the evenings. However
in an attempt to mitigate this limitation numerous attempts were made to visit
tenants, including evening visits, and phone calls and messages were left in order to
arrange convenient appointments. Therefore all tenants were given an opportunity

to take part in the interviews.

Location of Respondents

The following map (figure 14) shows the location of the households which were
involved in the PhD research. The households were situated on two adjoining
streets in High Ford, Sunderland in the North East of England, approximately 9
miles south east of Newcastle upon Tyne City Centre and 2 miles east of
Sunderland City Centre. Their exact location has not been revealed to ensure
confidentiality of the identity of tenants involved.
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Figure 14: Location of Households involved in the Research

(Source: *RRJOH ODSVE

4.5.2 Ethical Considerations

Protecting the participant

Interviews were arranged with tenants in accordance with Gentoo *UR XSV FXVWRPHU
care policy. Gentoo Group provided tenants with information on the content of the
project and what their involvement would entail, and tenants were informed that they
could withdraw from interviews at any time and that all information gathered would
be reported anonymously. Signed permission was obtained by Gentoo Group from
tenants that wished to take part in the research including provisions for handling
data with confidentiality, reporting data anonymously and consent to digitally record
interviews. The document requesting signed permission from tenants also explained
the research and highlighted that tenants could opt out of the research at any time.
Verbal guidance on research and the nature of the interview was repeated at the
beginning of each interview along with a further request to record the information
digitally. In reporting findings, tenant data are handled anonymously and alias codes

are used on quotations which cannot be traced back to individuals.
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Protecting the researcher

As part of the selection process Gentoo Group confirmed that there was no previous
record of violent conduct/intent in relation to the households involved in the
research. Immediate colleagues and at least one supervisor were informed of the
location of each interview, including the expected completion time. The interviewer

was contactable throughout (i.e. by mobile telephone).

4.5.3 Interviews with tenants

An in-depth, semi-structured, face to face form of interview was employed.

Questions were used to structure interviews based on a broad set of environmental

or retrofit linked themes. The interview structure was developed by compiling a

range of questions based on Environmental Knowledge § Environmental Attitudes
gnvironmental Behaviour { Appliances fand flienant Satisfaction with their home

gnergy and Water Consumption f(perceptions) and Health and Wellbeing f(see

appendix 2 for a copy of the interview structure). The types of question were based

RQ WKH VDPH TXHVWLRQV IRXQ Rehdpt, Yudstibnn@irednd asaR UW
tables following Survey of Public Attitudes and Behaviours toward the Environment:

2007 1 4XHVWLRQV UHJDUGLQJ HQHUJ\ XVHgdesteiDYLR XUV
energy saving tips provided by the Energy Saving Trust website (EST, 2008). Based

on these energy saving tips issued by the Energy Saving Trust questions were

designed to gauge the interviewees response and thus what behaviours were being

conducted with regard to energy use. Interviews were also structured to gather

information on the impact of the Technical and Informational Interventions on tenant

knowledge, attitudes and behaviours, through specific questions which were

included in the follow up interviews. The broad set of themes in the interview

structure in conjunction with a large number of interviews, created a reservoir of

GDWD IRU VXEVHTXHQW VI\QWKHVLV DQG-RQPCD/WDVHWED VI

Tenants responded to questions verbally and were also given the opportunity to
discuss issues surrounding each theme, such as related rationale for behaviour,
opinions, attitudes and perceptions. Prompts or further questions were used to
clarify responses or understand tenant reasons or context surrounding responses.
The purpose of the interview was exploratory so as to achieve an in-depth
understanding of tenant energy use behaviours and surrounding themes. The
flexibility in interviews allowed the tenant to express narratives which were not

originally targeted in the interview framework, thus allowing a wide range of
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experience and perspectives to be captured. This approach in conjunction with the
considerable length and number of interviews in two phases, captured a large body
of raw data. The volume of data and range of themes compensated for limited time
available for research design to target specific information, by allowing targeted data
to be extracted at a later stage when research design had been refined. Also,
Gentoo Group had interests in gathering certain information from interviews such as
aspects relating to tenant environmental knowledge, environmental attitudes and
JHQHUDO HQYLURQPHQWDO EHKDYLRXUV 6RPH RI WKLV GDWD Z
dissemination reports to the wider public (e.g. Gentoo Group, 2009). It is
acknowledged that there are limitations to this approach, as tenants may not
necessarily verbalise their actual behaviours. Nevertheless, the volume of
interviews, along with a repeat of the same interview and acknowledgement of these
limitations in the analysis, still provides considerable scope to offer credible

contributions to knowledge.

Due to the restricted research schedule time was only permitted for a small number
of pilot interviews, which were conducted with colleagues or friends. This helped to
refine a number of questions and gauge the length of time required for interviews.
Based on the pilots, interviews were scheduled to last 30 minutes to 45 minutes.

Interview Deployment

Interviews took place with 26 individual tenants each residing in their rented home.
The interview schedule (i.e. when the interviews were arranged to take place) was
based on the retrofit implementation designated by Gentoo Group. Retrofit
installations (Technical Intervention) began in November 2008 and finished in early
March 2009. Therefore baseline interviews took place in November and December
2008 and targeted households which had not yet been subject to Technical
Intervention. The same individuals received follow up interviews approximately 12
months later (November and December 2009). These tenants were interviewed at
approximately the same time of year 12 months later in an attempt to mitigate
seasonal impacts on energy use, for example tenants utilising technology for space
heating more in the winter and less in the summer. This 12 month time gap between
interviews also allowed all tenants to adjust to the exposure of the Technical
Intervention and allowed time for the researcher to deploy Informational Intervention
2: the written and verbal guidance on energy saving behaviour, to half of the total

sample of 26 tenants.
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Informational Intervention 2 was deployed in July and August 2009, leaving some
time for tenants to adjust to Informational Intervention 2 before the follow up
interviews. It is acknowledged that there may be limitations to the provision of
written and verbal energy guidance during the summer months as tenants may not
be as strongly motivated to save energy due to a reduced demand on space
heating. However, due to the timescale of the project this was the only time at which

Informational Intervention 2 could be deployed.

Recording Dat a

The semi-VWUXFWXUHG LQWHUYLHZV DVNHG WKH VDPH TXH
interviewees. Interviews typically involve individual interviewees, but sometimes

other people (household, or non-household members) were present during the

interview. Some of these other people involved themselves in the interview by

delivering responses or discussing issues with the interviewee or researcher, but

data is only recorded from the individual interviewee (tenant).

Informational Intervention 1: researcher information provided through interviews with
tenants, can also be considered an Informational Intervention because there is
potential for tenants to ask questions or become informed by questions and/or
discussion related to the issues which are being researched. The influence of the
researcher as an intervention, thus inherently affects the entire sample involved in

the research.

It is important to note that the data gathered only reflects statements for one single
interviewee per household and other energy users in the household may express
different responses to the interview. Other non-interviewed household members
may carry out different behaviours in the household and therefore could have more
influence on energy use through these behaviours. For example, in the group of
tenants involved in this study in the case of couples, women are often responsible
for washing clothes and drying clothes, so a man being interviewed will ask women
about this behaviour as they do not conduct these behaviours and thus do not have
knowledge to answer the question. Questions also aimed to capture information on
WKH WHQDQWVY SHUFHSWLRQ RI WeKadituss drH@hdawbDr® HQYLUF

related to energy use.
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The findings are representative of tenant verbal responses to interview questions or
related discussion. However, these verbal responses may not reflect actual
behaviours or changes in behaviours in reality. Actual behaviour may require further
verification (e.g. through energy monitoring equipment) and this was beyond the
VFRSH RI WKLV UHVHDUFK SURMHFW $OWKRXJK LW LV QRW SR
verbal responses reflect actual behaviours, the research questions were designed to
observe inconsistencies in responses, where possible, by asking related questions
or rephrased questions at other points in the interview. Part of the data analysis
involved identification of likely reasons for changes or non-changes in behaviour,
and this process also helps to identify the validity of verbal responses as other likely
motivations for changing behaviour related to energy use that may not relate to

verbalisations.

4.5.4 Transcriptions

All audio recordings of interviews were transcribed completely verbatim in order to
minimise loss of data. External support was required in order to complete all
transcriptions and conduct preliminary analysis for Gentoo GroupfV SURMHFW
requirements by the 30" March 2010. Funding was secured through National
Energy Action (NEA) and the School of the Built and Natural Environment at
Northumbria University to outsource a majority of the transcriptions to professional
transcription services. It is acknowledged that there may have been a potential
weakness in this part of the data analysis due to someone with minimal knowledge
of the research conducting the transcriptions. In order to mitigate this weakness
transcribers were asked to produce the text verbatim and key texts were compared
with the audio playback of the interview by the researcher to check for errors.
Transcriptions were recorded into electronic format using Microsoft Word and were

then converted to, fich text format for import to MAXQDAZ2007 software for coding.
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4.6 Data Analysis Methods

There is a range of literature that documents the underlying assumptions and

procedures associated with analysing qualitative data. Many of these are associated

with specific approaches or traditions such as Grounded Theory (Strauss and

Corbin, 1998), phenomenology (van Manen, 1990), discourse analysis (Potter and

Wetherell, 1994) and narrative analysis (Leiblich, 1998). However some analytic
DSSURDFKHYVY DUH pJHQHULFY DQG QRW ODEHOOHG ZLWK
qualitative research (Ezzy, 2002; Pope et al.,, 20000 RQH VXFK DSSURDFK LV pW
DQDO\WLVY ZKLFK WKH G BVBepRéeddn/LV PHWKRG

4.6.1 Template Analysis

7KH WHUP pWHPSODWH DQDO\WLVYTY GRHV QR#heUHIHU WR
describes a varied but related group of techniques for thematically organising and

analysing textual data. Essentially in template analysis the researcher produces a

OLVW RI FRGHV upWHP Sehé¥ figntifietdis thedtexeiigl dataGdbme of

these will often be defined @ priori f{before data collection and analysis), but they

will be modified and added to as the researcher reads and interprets the texts. The

femplate flis organised in a way which represents the relationships between

fhemes § as defined by the researcher, most commonly involving a hierarchical

structure (King, 2004).

The data involved are usually interview transcripts, but may be any kind of textual
data. Hierarchical coding is emphasised; that is to say, broad themes f(e.g.
perceptions of energy costs) encompass successively narrower, more specific ones
(e.g. costs are perceived very high, or very low, or average). Once any g priori |
themes fare defined, the first step of the analysis is to begin reading through the
data, marking in some way any fext segments fthat appear to tell the researcher
something of relevance to the research question. Where such pW Kdddgments
correspond to @ priori themes, they are poded fas such. Otherwise, new themes |
are defined to include the relevant material and organised into an initial template {
normally this is done after initial poding fpf a sub-set of the data +for example, after
reading through and goding fthe first three transcripts in a study. This initial
femplate fis then applied to the whole data set, and modified in the light of careful
consideration of each transcript. Once a final version is defined, and all transcripts
have been poded fto it, the template{fVHUYHYVY DV WKH EDVLV IRU WKH

interpretation or illumination of the data set, and the writing-up of findings (King,
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2004). Further detail of the technique and how it was applied in this PhD research
can be found in the analysis section (4.6.3).

Reasons for Choosing Template Analysis

As discussed in earlier in the chapter (section 4.3.1) this PhD research is based in
the epistemology of constructivism in the theoretical perspective of interpretivism.
Template analysis may be used within a range of epistemological positions,
including both positivist and interpretivist theoretical perspectives. Thus, template

analysis is appropriate in this epistemological and theoretical context.

Major proponents a of template organising style have come from educational
research, particularly the work of Miles and Huberman (1994). Much of the focus is
on reducing the data through the coding process so they can be displayed in an
explicit form for interpretation. Miles and Huberman (1994) are clear in their
perspective

SWKDW VRFLDO SKHQRPHQD H[LVW QRW RQO\ LQ WKH PLQC

objective world * and that for some lawful and reasonably stable

UHODWLRQVKLSY DUH WR @H)IRXQG DPRQJ WKHP’
They are concerned about transcending the historical, social, and meaning-making
processes that lie at the centre of knowledge and phenomenological experience.
Their aim is to construct (with care) explanations that can account for the process in
plausible ways (Huberman and Miles, 1998). Therefore, they emphasise explanatory
structure and careful, deliberate and explicit description. There are other reasons
why template analysis was chosen as a data analysis method. There are a number
of other approaches which resemble it such as Grounded Theory (Strauss and
Corbin, 1998), which was originally considered and rejected in favour of template
analysis. Grounded theory has been developed and utilised primarily as a realist
methodology in the epistemology of objectivism, which was not suited to this PhD
research approach (King, 2004). The data analysis method of template analysis
aligned well with constructivist and interpretivist perspectives and has previously

been used in research with these perspectives (Crabtree and Miller, 1999).

Template analysis was also chosen due to it being less time consuming than other
methods such as |nterpretive Phenomenological Analysis IPA). Like IPA, template
analysis develops conceptual themes and their clustering into broader groupings
and eventual LGHQWLILFDWLRQ RI FURVYV FDVHV RI pyPDVWHU WKHPH'
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MFRQVWLWXHQW WKHPHVY +RZHYHU ,3% DQDO\VHV LQGL

before attempting any integration of a full set of cases, and tends to be based on
samples of 10 or fewer, whereas template analysis can comfortably handle larger
samples with 20 to 30 being typical. Template analysis works particularly well when
the aim is to compare textual data of different groups of people within a specific
context (King, 2004).

The template organising style has several advantages that make it an attractive
approach in the interpretive process. Making the code manual and coding text is
relatively quick, reproducible, and easy to grasp for those sceptical about qualitative
research. However, when used alone, there is potential for missing information,
especially if the code manual is produced in a completely @ priori fmanner. The
interpreter also runs the risk of not looking beyond the codes. These concerns can
be overcome by using multiple organising styles in different cycles through the
iterative processes of analysis and interpretation (Crabtree and Miller, 1999). The
procedure of template analysis can also come across as daunting to researchers, as
Crabtree and Miller (1999), put it:
he interpretation of a mountain of information-rich, purposefully

sampled, qualitative text can easily appear insurmountable and
quixotic, especially to researchers proficient in qualitative methods.

ThisisreasonenouJK WR SDXVH DQG HpLAH)O\ WUHPEOH"’

4.6.2 Early Data Analysis

At the request of Gentoo Group a report was submitted on initial findings of the
research in May 2010 (see appendix 3). As a full analysis had not yet been
completed, findings were based on anecdotal evidence based on notes gathered
during interviews and by listening to interview recordings. These notes, based
around the interview structure were read several times, themes were identified and
trends were indicated by quantifying tenant responses. This u(DUO\ 'DWD
was particularly useful in considering the approach to more detailed analysis
through coding the interview transcripts and identifying reliability of data and data
suitable to address the research question: How does an energy efficient retrofit
impact on energy use behaviour, and what is the role of written and verbal guidance

on energy saving behaviour?
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p(DUO\ 'DWD &iodd Qurihér\slib-questions, such as: What is the role of
retrofit quality in its impact on energy use behaviour? To be targeted for further
investigation in later phases of analysis. This aided the inductive process, allowing
further tentative hypotheses to develop for further analysis. The p(DUO\
$ Q D O \aldoVhlped to refine the specific ©W K H BoHdé fincluded in the later
analysis template fData that was considered unreliable (e.g. due to badly phrased
and unclear questions), or not specific to the research question (e.g. opinions on
environmental issues) was excluded from later analysis. Robust patterns in the data
were also identified for further detailed analysis. Importantly, the p(DUO\
An D O\ \Vallomed the direction of analysis methodology to be better defined. It
became clear that a thematic approach was required due to the multifaceted nature
of the data. Also due to the way data was collected and the approach of comparing
baseline and follow up interviews, it was clear that template analysis would be a

useful data analysis method.

4.6.3 Data Analysis Method

After interview data was collected in the form of digitally recorded audio and then
transcribed, for the purpose of analysis these can be referred to as texts or textual
data. The technique of template analysis was used to identify patterns of behaviour
related to energy use fTexts had to be coded utilising software tools for synthesis
and analysis, before deriving patterns of behaviour related to energy use fand
where these were frequently identified recurring across or within template themes {+
key patterns f(of behaviour related to energy use). These key patterns fvere then
the subject of discussion in the context of the literature (see section 5.4) out of which
conclusions were put forward. To assist the description of the data analysis process

described further below figure 15 shows a summary of the process.
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Figure 15: Summary of the Data Analysis Process

Defining the
Themes and
Codes

Coding the
Data

Analysing the
Data

Synthesis of
Patterns

Conclusions

I Based on interview structure ‘themes' and ‘codes' are defined
¥ Basic 'template’ constructed using MAXQDA software

¥ Using MAXQDA software text segments assigned to 'codes'
within 'themes'

¥ 'Template' adapts and develops based on tenant responses to
form an eventual analysis ‘template' after coding completion

—

T MAXQDA software allows text retrieval of coded texts in specific
‘themes' or datasets for observation of groups of texts

¥ Comparisons are made between baseline and follow-up data
and between specifc datasets to idenfity 'patterns'

—___°J

¥ Reoccuring 'patterns’ across 'themes' in the ‘template’ identified
as 'key patterns' through a synthesis process

¥ 'Key patterns' are considered stronger in validity due to their
reoccurance within 'themes' but also across different 'themes'

—

¥ 'Key patterns' are discussed in detail in relation to the literature
¥ Conclusions are put forward

—
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Defining the Themes and Codes
The general analytical approach adopted, largely followed the conventions of
template analysis, as it involved the development of D FRGLQJ pPpWHPSODWHY ZKLF
summarises themes Y L G H Q W Lthe He@tualbBRt® (King, 2004).The template fis
made up of {hemes fand podesy 7KHPHVY DUH IHDWXUHV RI D WHQDQWYV |
experiences that the researcher sees as relevant to the research. In the case of this
research the themes fvere already identified in the research design and formed the
interview structure. A pode fis a label attached to a section of text to index it as
relating to a theme for issue which the researcher identifies as important. The
fhemes fand podes n this research are based on the interview structure devised as
part of the 4, QLWLDO 5HVHD JFrHerefdseDP thenreYidrmally refers to a
particular behaviour question or topic (e.g. switching off appliances completely when
not in use), and podes frefer to tenant responses relating to that question or topic
HJ WHQDQWVY IRUJHW WR VZLWFK RIl DSSOLDQFHVY FRPSOHWH

These initial themes fin the femplate fare usually referred to as @ priori fthemes,
because the research has started with the assumption that certain aspects of the
phenomenon under investigation should be focused upon (King, 2004). These
fhemes fand podes fbased on the interview structure formed a basic femplate fto
be adapted and further develoSHG ODWHU LQ WKH FRGLQJ SURFHVYV VHH puF
below). MAXQDA 2007 textual analysis software was used to build the basic
femplate fand manage all textual data, it also acted as a tool to allow the coding and

retrieval of text segments indexed to specific fhemes {

MAXQDA 2007 is Computer Assisted Qualitative Data Analysis Software (CAQDAS)
which supports researchers performing qualitative data analysis by aiding the
systematic evaluation and interpretation of texts (such as interview transcriptions).
MAXQDA 2007 is used in a wide range of academic and non-academic disciplines,
such as in Sociology, Political Science, Psychology, Public Health, Anthropology,

Education, Marketing, Economics and Urban Planning.

Like other CAQDAS packages MAXQDA 2007 software helps to make order out of
gualitative data, with tools to manage the recorded complexity, allowing the
structuring and interpretation of the data (Schonfelder, 2011). Therefore, the primary
functions of CAQDAS packages have been described as storing, managing, and
analysing (Jackson, 2003). However, it is important to emphasise that CAQDAS
packages such as MAXQDA 2007, do not perform qualitative analysis, but they
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provide a variety of tools to support a researcher conducting it (MacMillan, 2005;
Seale, 2010). CAQDAS packages like MAXQDA 2007 are particularly useful when
handling larger volumes of textual data such as the data that was gathered as part
of this research as it allows for better data management and access through text
coding and retrieval processes.

Coding the Data

The MAXQDA 2007 software enabled PFRGLQJY ZKdeghidntsNwergV
associated with particular themes fand podes § The interview structure (see
appendix 2) provided a basis for the coding template whereby interview questions
or topics were assigned as a theme fand tenant responses to questions in the
transcription were assigned as podes for gub-codes {depending on the responses
delivered. See figure 16 for a sample of the femplate fin MAXQDA 2007 showing
themes fand podes {figure 17, for a text segment associated with this theme fand
pode fland see appendix 4 for the full analysis template §Tenant responses which
fell outside the interview structure were recorded as new themes { podes for gub-
codes fand assigned accordingly. For example, respondents sometimes reported
reasons for behaviour change or other information such as barriers to behaviour

change, which was coded and contributed to the analysis.

Figure 16: Sample of the template showing themes and codes
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Figure 17: Retrieved text segment associated with the above theme and code

During the coding process the researcher read through the texts and based on
tenant responses to questions or other comments, assigned these text segments fo
a relevant pode fwithina theme ,I WKH WHQD Q Mét tlddahyIE&sembld a6 L G
existing pode for sub-code fa new pode § Z [@réated to represent this response.
This process allowed for tenant responses to influence the template fand thus, allow
data to be gathered more flexibly based on the circumstances that tenants are
reporting and this complements the inductive and interpretive nature of this
research. This is relevant as the project time-frame prevented a scoping exercise to
clearly identify lines of enquiry, which would form a more targeted {emplate ffor
analysis. This research methodology therefore allowed particular issues to be raised
by the target audience which were captured in the data where they may be
otherwise lost in a deductive approach with specifically assigned boundaries to the
coding of responses. As the same interview structure and questions were applied in

the baseline and follow up interviews, comparisons could be made between

148



Research Methodology

responses in both interviews. This was achieved in MAXQDA 2007 by retrieving

coded text segments.

Analysing the Data

After all texts had been coded, it was possible to use the template fto retrieve
particular segments of text from the dataset. This allowed a large number of
responses from particular tenants assigned to a particular pode %r gub-codes %o be
viewed immediately on screen for observation. This function was used to identify
patterns RI EHKDYLRXU UHODW h Ggwdto h&tidulas \ fhxived JThe
term pattern flin this research relates to an occurrence which repeats within a
MWKHPHYT RU DFURN 9f tha\pkoeeBsHOY ifientifying patterns of behaviour
related to energy use fvas to retrieve numerous text segments facross all interview
data for observation. Particular podes fcould also be used to compare texts from
different interviews. Therefore comparisons of tenant responses between the
sample group exposed to Informational Intervention 2 and the sample group that
was not, were conducted. Also, baseline and follow up interviews were compared in

reference to themes %and podes felevant to behaviour related to energy use.

Some of the questions based on behaviour related to energy use required
quantifying the number of tenants giving a particular response. This provided the
basis of comparison between behaviours related to energy use before the
interventions and after the interventions associated with particular themes fIf a
number of tenants report the same behaviour related to energy use and then this
number of tenants reporting this behaviour related to energy use, changes, this
helps to indicate a pattern in the data. Other tenant responses may repeat in the
data, such as reasons for conducting such behaviour or not conducting such
behaviour. These responses can also assist the interpretation of the data and
identify other patterns such as the reasons for particular changes in energy use

behaviour.

An impact on energy use behaviour was considered to be gignificant §f evidenced in
one fifth or 20% tenants within the group (6 tenants of 26) or within a sub group (3
tenants of 13). This particular threshold was chosen because it was a large enough
proportion of tenants to indicate a change in behaviour, but not too small a
proportion to indicate changes due to slight variation arising regardless of

intervention.
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Patterns observed within each theme (or question topic) were then synthesised

further in order to identify key patterns flas explained further below.

Synthesis of Patterns

As a further step in the analysis, recurring patterns of behaviour related to energy

use fdentified within and across the themes fn the templatef RU pWHPSODWH WKHPHVY

were synthesised in order to identify key patterns {This was achieved by listing all
patterns of behaviour related to energy use fidentified by the data analysis in a
matrix under each theme By observing all the patterns of behaviour related to
HQHUJ\ tégétHe in relation to themes it was possible to identify recurring
patterns, considered pNH\ S D WandHwh@hl fhemes fparticular patterns are
associated with. This required the interpretation of the patterns of behaviour related
WR HQHUanhd ¢oxditiration of what uN H\ S DtiéeWcld&elY fepresent. These
relationships are illustrated in WKH p&RUH )L Q Gkecidns.8.8) ViDukLt Fheir
recurrence not only within but also across pW HP S O D W HhegeK ligy bhitefns |
are considered stronger in validity as findings. Thus through further discussion in
relation to the literature (5.4) these can then form the basis for conclusions to be
proposed (5.5).

4.7 Conclusions

The specific PhD research context of collaboration with Gentoo Group in order to
UHVHDUFK WKH LPSDFW RI D MOLYHT Ucdtlaheg RarLthe
philosophical and methodological approach, subsequently impacting on research
design and methods. In this particular research context is was appropriate to use an
inductive reasoning approach to the research, underpinned by a qualitative design,
within suitable epistemological and theoretical perspectives, all of which were
considered as partthe u, QLW LD O 5HV HD UAfkamawbrR puZfBraxdfin the
first month of the PhD research to guide the research process in this particular case

of almost immediate data collection.

The decision to use a qualitative research design had its basis not only in the
inductive approach taken due to research circumstances, necessitating an
exploratory approach, but also due to the research focus, being embedded in social
aspects. Thus the researcher approached tenants as informants, through interviews

in order to understand how they make sense of their experience of energy use
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behaviour. This meant that the research design, approach to data collection and

ultimately analysis methodology would be qualitative.

This PhD research did initially attempt to utilise quantitative data to reinforce and
verify the qualitative data, however due to unforeseen circumstances the gathering
of data was problematic. Various approaches to gathering the data were attempted
by the researcher and Gentoo Group, but the process was time consuming and the
actual energy consumption data gathered was fragmented, only covering certain
properties involved in the study and did not cover a sufficient time period and

therefore was not considered reliable enough to conduct a useful analysis.

Template analysis was favoured because it aligned with the constructivist
epistemological approach of the research and the interpretivist theoretical

perspective. Template analysis was also suited to sample sizes similar to that

conducted in this research. u(DUO\ 'DWD r3igeD fDthek SUfH-questions to be

targeted for further investigation in later phases of analysis. This aided the inductive

process inherent to the research design, buy allowing further tentative hypotheses to

be developed for further analysis. Using a data analysis process based on template
DQDO\VLY LGHQWLILHG puSDWWHUQV RI EHKDYLRXU UHODWI
WR IXUWKHU VI\QWKHVLYV WR LGHQW telated hoHehe®PDWEA) HUQV T |
The following chapter describes and discusses the findings of the PhD research,
LQFOXGLQJ V X&f KeheSiurretateditQanergy use I DQG uNH\ SDWWHUQVT
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5. Findings and Discussion

5.1 Introduction

This chapter describes and evaluates the findings of this PhD research and
proposes conclusions. The focus is on the impact of the Technical Intervention and
Informational Interventions deployed as part of the Retrofit Reality project on tenant
behaviour related to energy use. The sequence in which this chapter is presented
reflects the nature of the methodological approach, containing the following

sections:

f Patterns of behaviour related to energy use (5.2)
f Identification of Key Patterns (5.3)

f Discussion of Key Patterns (5.4)

f Conclusions (5.5)

Firstly in section 5.2, a detailed description of the findings based on the template
themes fis set out, followed by a brief discussion for each theme § themes fare
organised under five main titles: Motivations and General Behaviour Related to
Energy Use (5.2.1); Space and Water Heating (5.2.2); Controlling Drafts and
Maintaining Thermal Comfort (5.2.3); Electrical Appliances and Lighting (5.2.4), and
Other Impacts of the Interventions (5.2.5).In section 5.3, a summary of all the core

findings shows the relationship between jnterventions § fhemes {(interview topics)
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HSDWWHUQVT RI EHKénatgyRukdJarld Kiows\khe Geey\pBiterns fwhich
occur across themes. In section 5.4, the key patterns fare discussed in detalil
reflecting on the literature, conclusions are then put forward in relation to the
findings.

5.2 Patterns of Behaviour Related to  Energy Use

This section describes changes in behaviour related to energy use occurring within
MWKHPHVTYT Hu2stibhG aské€ld in the interviews). It describes tenant reported
differences between behaviour related to energy use at the baseline (before
interventions) and at follow-up (after interventions). Then for each of these themes
changes in behaviour related to energy use are discussed and uSDWWHUQV RI
behaviour related to energy use fare presented and summarised at the end of each
theme Each sub-section outlines notes on the context of the interview questions
where relevant, and a description and a discussion on potential causality based on

tenant statements.

5.2.1 Motivations and General Behaviour Related to Energy Use

5.21.1 Reported Motivations for Energy Saving Behaviour
The following WDEOHYVY LQGLFDWH WHQDQWVYT UHSRUWHG PRWLYDWLRC(

on money saving motivation, and motivation to help the environment.

Context

In baseline interviews tenants were asked if they agree strongly I agree { disagree
or; disagree strongly ffwith the following statements; 1) hwould like to reduce my
energy use in order to save money f(table 8), and; Iiwould like to reduce my
energy use to help the environment {table 9). In an attempt to distinguish the priority
between the motivation of saving money and the motivation of helping the
environment, 8 of the 26 were asked (during baseline interviews) what was the
primary motivation to reducing energy use is, i.e. to save money or to help the

environment (table 10).
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Table 8: Tenant responses to money motivation question

| would like to reduce my energy use in order to save money

Sample Group Strongly Agree Agree Disagree Disagree
Strongly
All tenants (baseline) 7 (27%) 19 (73%) 0 0

Table 9: Tenant responses to environmental motivation question

I would like to reduce my energy use to help the environment

Sample Group Strongly Agree Agree Disagree Disagree
Strongly
All tenants (baseline) 5 (19%) 21 (81%) 0 0

Table 10: Tenant responses to primary motivation question

Which is the priority out of the two; saving money or helping the environment?

Sample Group Saving Money Helping the Depends on Situation
Environment
8 of 26 tenants 6 (75%) 1 (13%) 1 (13%)
(baseline)
Description

All tenants ggreed for strongly agreed§ WKDW WKH\ Dtd save Brigtgywib W H G
order to save money, or help the environment. In comparison between table 8 and
table 9, more tenants (8%) strongly agree that they would like to reduce energy use
in order to save money, than to help the environment. When a sample of tenants
were asked which is most important, a majority of tenants (75%) stated that money

was the priority.

The one tenant that could not prioritise between saving money and helping the
environment stated that this was dependent on the financial savings versus the
environmental impacts in a given situation. When responding to the question in table
10, the tenant stated that their primary motivation to reduce energy use depended
on the relative amount of money savings available versus potential to help the
environment, where higher potential savings of money will trump the priority of
environmental consideration:
3 WR PH \RXTYH Jigj\&@bowi R cBridid&vabI© ahtount, i.e.
VRPHERG\ VD\V RK \RXfOO EH VDYLQJ D KXQGUHG SRX!
everybody would [prioritise saving money], EXW LI LW{VoD FDVH RI
\RXYUH RQO\ VDYLQJ,ESWAQRIDEZNIBDNLQJ D SRXQG D Z

[sic, EXW URXPRQQD EH VDYLQJ PRUH LQ WKH HQYLUR
(89FRB).
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Discussion

Considering the above findings it is clear that all tenants express motivations to save

energy in order to save money and for the sake of the environment. However,

further investigation of the qualitative data reveals an overall priority for saving

energy in order to save money. Impacts on finances due to energy consumption

(and resulting fuel costs), appear to be more relevant to tenants than the negative

environmental consequences associated with energy consumption. If a tenant

increases energy consumption, increased costs will be incurred for fuel consumption

and this has a direct impact on tenant finances, and thus, is relevant to the tenant.

However the increased energy consumption would also increase associated

environmental impacts. Perhaps there is no direct impact perceived on the tenant

which makes the issue less relevant and of no immediate concern. Therefore the

principle motivation to save energy is to minimise costs in the context of restricted

budgets. A tenant responding to the question in table 10 helps to illustrate this:
3, ZRXOG >SULRULWLVH KHOSLQJ WKH HQYLURQPHQW®@ EXW
VLWXDWLRQ ,I \RXTYH JRW WKH PRQH\ \HV W V FRV RI WK

it's not - you don't think about the environment...| don't think many
SHRSOH GR QRZ LW V FRV WKHUH V WRR PXFK RQ WR NHHS

Patterns of Behaviour Related to  Energy Use

f Tenants report that their primary motivation to save energy is to save money, but

are also motivated to save energy to help minimise environmental impacts.

5.2.1.2 General Gas and Electricity Consumption Behaviour

These findings indicate tenant reported changes in behaviour related to energy use
as a result of the Technical Intervention and Informational Intervention 2 (written and
verbal guidance on energy saving behaviours), in addition to behaviour change

regarding general gas and electricity consumption.
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Table 11: Gas Consumption Behaviour Change

Do you car ry out actions to cut down on your gas use in your home?

Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 13 (100%) 0 0 13 (100%) 0 0
Informational
Intervention 2
Not exposed to 13 0 0 13 (100%) 0 0
Informational (100%)
Intervention 2
Total 26 (100%) 0 0 26 (100%) 0 0

Table 12: Electricity Consumption Behaviour Change

Do you carry out actions to cut down on your electricity use in your home?

Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 13 (100%) 0 0 13 (100%) 0 0
Informational
Intervention 2
Not exposed to 13 (100%) 0 0 13 (100%) 0 0
Informational
Intervention 2
Total 26 (100%) 0 0 26 (100%) 0 0
Description

All tenants interviewed stated that they frequently ftarry out behaviours to cut down
on their gas use and electricity use. There was no change in the general behaviour
relating to gas or electricity use as a result of the Technical Intervention or

Informational Intervention 2.

As shown in both tables 11 and table 12, there is no significant difference in
behaviour change between the group that was exposed to Informational Intervention

2 and the group that was not exposed to this intervention.

Discussion

The findings indicate that all tenants express that they conduct behaviours to
minimise gas consumption and behaviours to minimise electricity consumption. The
same response given by all tenants indicates that tenants in general express an

attitude towards minimising energy use.
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This reinforces the findings in section 5.2.1.1 which suggest WHQDQWVY PRWLYDWLRQ V
save energy is to minimise costs. Also, out of 26 tenants interviewed, 17 check pre-

payment meters or weekly budget methods for their heating bill (see 5.2.5.2) and

therefore have a strong awareness of how much their fuel use costs day-to-day or

week by week.

Behaviours are linked to this awareness of energy use and cost. For example
tenants switch off combi-boilers manually (from hot water and heating standby) to
minimise background use (keeping water warm) before switching on for short
periods of heating or hot water use. This is supported by the literature which shows
tenants are well aware of the link between energy use and costs and make attempts

to minimise use to keep costs down.

Patterns of Behaviour Related to Energy Use

f All tenants conducted behaviours to conserve gas and electricity and there was
no impact on behaviours as a result of the Technical Intervention or

Informational Intervention 2.

5.2.1.3 Reported Behaviour Change Related to Energy Use

Context

In the follow up interviews, tenants were asked if their behaviour related to energy

use had changed since the Technical Intervention and Informational Intervention 2

had been deployed. The three main categories were defined by the way tenants

responded: VWDWLQJ WKDW WKHLU EHKDYLRXUYVY KDG QRW FKDQJHG |
their behaviour had changed but in very littte ZD\ pVOLJXKW ERDEHKIDYLRXUY

they reported that their behaviour had changed pFKDQJH LQ ETFhK betolwR XU |

table (table 13) shows responses by tenants falling under these three categories.
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Table 13: Reported Energy Use Behaviour Change

Do you think you behaviour relating to energy use has changed in any way since the

modernisations [Technical Intervention  ]?

Sample Group No change in Slight change in Change in behaviour

behaviour behaviour

Exposed to 5 (38%) 6 (46%) 2 (15%)

Informational

Intervention 2

Not exposed to 10 (77%) 2 (15%) 1 (8%)

Informational

Intervention 2

Total 15 (58%) 8 (31%) 3 (12%)
Description

Of the total, a majority of tenants (58%) reported po FKDQJH LQ EHKDYLRXUY VL
Technical and Informational Intervention 2 were deployed. The remaining tenants
reported a glight change in behaviour and a minority (12%), a ghange in

behaviour

There is a significant difference between reported behaviour change between the
sample group that exposed to Informational Intervention 2 and the group that was
not exposed to Informational Intervention 2. More tenants in the former group
reported behaviour change, with higher numbers of tenants reporting glight change
in behaviour (46%) and phange in behaviour (15%), than the group that was not

exposed to Informational Intervention 2.

Discussion
The results suggest that Informational Intervention 2 had an impact and created a
change in behaviour (or tenants perceived a changed behaviour), in that sample

group. However, there could be other explanations why this pattern occurred.

Firstly, the patterns observed could be related to sampling, as the group exposed to
Informational Intervention 2, expressed interest in receiving the information (based
on baseline interviews) and accepted the intervention delivery. Due to this existing
predisposition towards the Informational Intervention 2, tenants may have engaged
more with Informational Intervention 2 (or indeed engaged more with the Technical
Intervention and Informational Intervention 1), and this therefore had more impact on

their actual (or perceived) behaviours related to energy use.

More tenants may have reported behaviour change after receiving Informational

Intervention 2, due to biases in the way people report their views, such as social
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desirability (see Literature review, section 3.2.1). In this case, a tenant has been
exposed to Informational Intervention 2, which they accepted as part of their
involvement in the Retrofit Reality project. As Informational Intervention 2 was a
focus of the question asked and the Informational Intervention was deployed by the
researcher (who also was conducting the interviews), some tenants may have
stated that Informational Intervention 2 had an impact because it was the socially
acceptable response in this situation. It is also worth considering that the tenants are
likely to have associated the researcher with Gentoo Group. This may also have
influenced tenant responses as they sought to provide acceptable responses to the

organisation that is providing the Technical Intervention.

Tenants | behaviour may have been influenced by other information related
influences, such as the media information or information provided by energy
suppliers, possibly contributing to any changes in behaviour reported. Other outside
influences may be friends and family, or changes may be due to other motivations,
such as saving money (see section 5.2.1.1), as a result of financial pressure and/or
a coincidental increase in pro-activeness to save money. During the research period
(and beyond) the UK was experiencing an economic depression and tenants
reported impacts as a result of this, such as losing employment though redundancy.

It is interesting to note that more than half of the tenants interviewed stated that they
have had no change in behaviour, even though they reported specific changes in
behaviours related to retrofit technologies after the interventions. This indicates that
tenants may not be conscious of their changing behaviours and that their statements
may not necessarily match their actual behaviours. Changed behaviours may have
become habit and driven by unconscious processes, rather than by conscious

deliberation.

Patterns of Behaviour Related to Energy Use

f A majority of tenants reported no change in energy use behaviour (this suggests
that tenants are not consciously aware of, or deliberate their energy use

behaviours).

f Significantly more tenants reported changes in behaviour in the group that was

exposed to Informational Intervention 2.
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5.2.2 Space and W ater Heatin g

5.2.2.1 Programming Central Heating C ontrols

Context

As part of the Technical Intervention a number of tenants had their central heating
control facility pre-programmed. This was either programmed by Gentoo Group,
contractors working for Gentoo Group, or installed with programmed factory
settings. If tenants report that they actively programme their controls (i.e. change
settings to suite their requirements) they will be recorded as frequently f HQJDJLQJ LQ
this behaviour. If they have had the facility pre-programmed (as outlined above), but
have not adjusted settings, this will not be recorded as a behaviour that they
HLQHYHW\ U brigaty®infeven though the controls are essentially programmed.
Tenants who only use the timer in the winter are still considered to be frequently
practicing that activity, as this is the time when heating use is relevant.

Table 14: Behaviour Change Related to Programmable Heating Controls

Do you programme your central heating controls to come on at different times?
Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 1 (8%) 0 12 (92%) 4 (31%) 0 9 (69%)
Informational
Intervention 2
Not exposed to 2 (15%) 0 11 (85%) 6 (46%) 0 7 (54 %)
Informational
Intervention 2
Total 3 (12 %) 0 23 (88 %) 10 (38 %) 0 16 (62 %)
Description

There was a significant change in behaviour with regard to programmable heating

controls. Before the interventions a majority of tenants, 23 (88%) across both groups

did not programme their central heating to automatically switch on at chosen times

of the day. After the interventions the behaviour of programming central heating

controls changed with 7 (27%) tenants in total FKDQJLQJ EHKDYLRXUV IURP
YHU\ UDUHO\T WR pIUHTXHQWY SURJUD PaRd-tQelreRainkhg QW UD O F
16 (62%) of the total, continued the behaviour of not programming controls. The

total number tenants with programmed central heating controls (but passively used)

is likely to be much higher, due to the controls being pre-programmed by Gentoo

Group and tenants not actively using the programme controls. The sample group
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exposed to Informational Intervention 2 had 3 (23%) tenants changing to a frequent
behaviour of programming central heating controls, and the sample group that was
not exposed to Informational Intervention 2 had 4 (31%) tenants changing to a
pIUHT BeH&@YiddfAito programme central heating controls.

There is no significant difference in behaviour change between the group that was
exposed to Informational Intervention 2, and the group that was not exposed to this

intervention.

Discussion

The most likely reason for this change in behaviour is that the facility to programme
central heating was introduced and this allowed tenants to use it where they
previously were unable to, because the facility was not previously fitted, did not work
or tenants did not know how to operate the facility. Also tenants may not have
programmed their central heating because they rarely used the central heating prior

to the retrofit, and thus had less need to programme it.

The change in behaviour was relatively limited considering the introduction of new
technology to all homes, with 16 (62%) tenants maintaining the behaviour of not
actively programming their central heating controls. Two potential reasons have
been identified for the limited change of behaviour to programme central heating
controls: it may be due to tenants flimited understanding of how to use the heating
controls to programme central heating times, and/or a preference for switching the
boiler on and off manually due to perceptions of energy (and thus money) being

wasted when central heating is programmed.

Tenant understanding of heating controls
Tenants flimited understanding of how to use the central heating controls may be
attributed to insufficient training on how to use the new technology for a number of

reasons as outlined below.

During the hours when retrofit works were underway (approximately 9.00 am to 5.00
pm), a number of tenants were not available at the property to receive guidance on
how to use the heating controls. Tenants were either living in a different location for
the duration of the retrofit works, out at work, or not in the property for other

reasons.

162



Findings and Discussion

Tenants stated that the guidance was provided by members of the Gentoo Group
installation team. However, it is not clear if the Gentoo Group installation team had
energy advice training, and there was no evidence that tenants were informed of the
importance of heating controls in managing energy use and thus costs. The quality
of communication and its relevance to tenant§ needs may have impacted on

tenants fengagement and understanding of the technology.

Tenants were provided with a brief verbal description and demonstration of the
heating controls and no reference material was provided other than the
manufacturer § manual, which some tenants described as being complicated and
having small script:
8 ZHOO ZH GRQ W XQGHUVWDQG WKH OLWWOH ERRN Z
you're like, and you think, oh it goes on and on, so we just put it on
ZKHQ ZH ZDQW~’ )6/
This type of communication may not have been sufficient for tenants to learn how to
use the controls effectively, or to provide a suitable reference should they forget
what they were taught by the installer. However, some tenants who took up the
behaviour of programming did so by learning from the installer guidance and tenants
also learned how to use the heating controls, without guidance, by reading the
manufacturers manual (with some difficulty) and/or trial and error:
3 WKH\ OHIW PH D JXLGH ERRN ZKLFK ZDV TXLWH FRF
little script. Basically it took me about 20 minutes to actually find the
VHFWLRQ , ZDV VXSSRVHG WR ILQG EXW , ILIJIXUHG LW
It is possible that because, Gentoo Group, installed and pre-programmed the
equipment, tenants felt that the technology was already set up by Gentoo Group and
that they did not (or should not) use it as a tool to manage their energy use:
3, GRQTW NQRZ KRZ WR XVH LW >WKH FHQWUDO KHDWL
D FOXH ZKDW LWV WKHUH IRU DOO WKDW , NQRZ LV
so | was petriied PH ELOOV ZHUH JRQQD EH KXJH VR ,YfYH KD
RIl E\ WKH PDLQV DQG , MXVW XVH LW ZKHQ , FRV LI \F
OQRW FRPH RQ WLOO OLNH RI{FORFN WR DQG LW KH
certain level, but | was thinking | would never, ever leave me heating
on for 8 hours a day, never ever, so | switched it off by the mains out
WKHUH JRG NQRZV ZKDW LWV WKHUH LWV VHW E
whatever, | cannot change that, no matter for all the love in the world
, FDQQRW FKDQJH WMHWE B YXWWWHRRDMW ILMDIVO \” 6/)
Pre-programming included four heating intervals through the day, and a number of
tenants stated that they did not wish for heating to come on at these intervals, but

did not know how to re-programme the controls. Tenants may not have fully taken
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pwnership RI W KH thibkihg @ Wwa¥ automatic or not to be tampered with, and
thus, without learning by using the technology, understanding was not developed.

A number of tenants reported that they had relied on Gentoo Group to change the
programme settings as they did not understand how to use the facility. This links to
the wider issue of institutional and individual responsibility and the perceptions by
many tenants that their social housing provider is responsible for meeting their
needs regarding technology which is not considered their own (e.g. fabric of the
house, central heating system and controls). Here responsibilities of the tenant to
learn how to use controls are somewhat deferred to the institution. This is less of a
problem in the privately owned housing sector as it clear that the homeowner is
responsible for the maintenance and use of technology in order to meet their needs,
and WKHUH LV QR LPPHGLDWH LQVWLWXWLRQ WRI0O8URYLGH D pVvD

not understand the technology.

The communication programme to train tenants on heating controls failed to ensure

engagement with each household; provision of strong and diverse communication

techniques: and did not emphasise the relevance of the training and potential
HPSRZHUPHQW RI WKH IDFLOLW\ WR DVVLVW WHQDQWVYT QHH
IRZQHUVKLSY RI WKH IDFLOLW\

Manual heating control due to perceptions of wasted energy
Tenants who do not actively programme central heating controls have a preference
for turning the boiler off (pilot light only) and on (either hot water on standby, or both
hot water and heating on standby) manually at the main boiler controls. A number of
these tenants stated that they did this because they perceive it to save more energy
than programming heating controls:
3:H MXVW ILQG LW HDVLHU WR MXVW FRQWURO LW RXUVHO
and things...if | wanted to | could look in the book and work it out [how
to programme central heating] if | really wanted to but it'll be a waste
[of energy], I'd rather justput LW RQ DQG RII DV , QHHG LW QRZ’ 6/)
Hence some tenants will also want to override the pre-programming that they do not
know how to control and do this by manual switch off. As one tenant noted:
36 R WK Hlled @& éntral heating and they must've put it onto
timed...for about four times a day, well it was the summer and | didn't
want it on timed, plus | didn't know what time it was gonna come on

or go off and sometimes it was on and | didn't want it on, so | started
ZKHUH , ZDV VZLWFKLQJ WKH ERLOHU RIIl DOWRJHWKHU” 6
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Some tenants also stated that they did not want the heating to come on while they
were in bed because they perceived it as a waste of energy or because it may
disturb sleep of household members through heat or noise. It is not clear which
behaviour saves the most energy #switching on and off their heating manually or
keeping it on standby and programming it at timed intervals. Nevertheless, this
common behaviour demonstrates that many tenants have an active approach
towards energy conservation, even if they are not fully informed on the techniques to

achieve the best results.

The behaviour of switching the boiler off manually may be a habit which is continued
in relation to the previous heating technology of back-boiler, prior to retrofit, where

the water heating or central heating was mainly used by manual switching.

Programming the central heating controls is considered an energy saving behaviour

for the purpose of this research. However it should be noted that tenants who
HQHYHWN UDUHO\Y SURJUDPPH WKHLU KHDWLQJ PD\ VRPH!
energy savers than tenants who programme the heating. Tenants who do not

programme, only ever switch on the boiler when needed (e.g. for washing dishes or

for a bath) otherwise it is completely switched off. Tenants who programme will have

the boiler on hot water until the time at which the heating automatically switches on.

Patterns of Behaviour Related to Energy Use

f The introduction of the heating controls technology from the Technical
Intervention created a significant change in the behaviour of tenants to actively

programme their central heating controls.

f A significant number of tenants did not change behaviours to actively
programme their central heating controls, due to the following reasons:

- Tenants did not change behaviours because they did not understand how to
programme the central heating controls.

- Tenants manually switched the hot water and/or central heating on or off at
the combi-boiler controls, because they wanted control of energy use for hot
water and/or central heating, to avoid energy use at timed intervals when
they did not wish to use it, or when it was not required.

- Tenants manually switched (as above), due to a habit formed through

previous use of a back boiler.
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f In the context of social housing it is unclear if the behaviour of manual switching
conserves more energy, than the behaviour of programming central heating

controls.

5.2.2.2 Use of thermostatic control

Context

Before the technical intervention, tenants did not have access to the facility of a

thermostatic control (built into the central heating controls). Therefore all tenants

could not change settings on the thermostat and adjust temperatures, thus were

recordeG DV p@adyYyrDWHO\T FRQGXFWLQJ AléK the TEdHicAIY LR X U
Intervention, tenants who reported that they usHG WKH WKHUPRVWD&W VHWWLQJ RI
EHORZ IUHTXHQWO\ ZHUH UHFRUGHG DV HJIUHTXHQWT

Some tenants would set the thermostat setting higher than U &mporarily, to heat

the house up more quickly, then would reduce the thermostat setting to U &r

below for the duration of heating use. Tenants also reported that they use

thermostat settings higher than U 8&depending on the existing weather conditions.

Tenants with the latter two behaviours DUH UHFRUGHG DWep®R#SWDOVLRQDO
reported that they tended to have the thermostat settings above U &ere recorded

D Wheper/ YHU\ U D U H O \Who did QobkKpdW What thermostat setting they used

and therefore were recorded underthe FDWHJRU\ W'RQIW NQRZT

Table 15: Thermostat use Behaviour Change

Do you keep your thermostat temperature at no more than 0&
Before Technical Intervention After Technical Intervention and
and Informational Intervention 2 | Informational Intervention 2
Sample Group Frequent | Occasio- | Never/ Frequent | Occasio Never / 'RQTW
nal Very nal Very know
Rarely Rarely
Exposed to 0 0 13 9 (69%) 2 (15%) 2 (15%) 0
Informational (100%)
Intervention 2
Not exposed to 0 0 13 9 (69%) 1 (8%) 1 (8%) 2 (15%)
Informational (100%)
Intervention 2
Total 0 0 26 18 (69%) | 3 (12%) 3 (12%) 2 (8%)
(100%)
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Description
There was a significant change in tenant behaviour with regard to thermostat use.
Before the interventions all 26 tenants did not keep thermostat temperatures below

U& $IWHU WKH LQWHUYHQWLRQV WKL6%H&BNSLRXU FK!
frequently keeping thermostat settings bHOR Z U& DQG WHQDQWYV RFF
keeping thermostat settings bHOR Z U& t@rahtdused thermostat settings
VOLJKWO\ KLIJKHU WKDQ U& DQG R Gdtting/the® s€dwn @& G QRW N
thermostat, when using the central heating. Nearly all tenants reported that they
were using the thermostatic controls and demonstrated that they understood how to

use them.

There is no significant difference in behaviour change between the group that
received written and verbal energy information, and the group that did not receive
this information. However, the two tenants that did not know what thermostat
settings they used were in the group receiving no written and verbal energy

information.

Discussion

The most likely reason for the significant change in behaviour is that the facility of
the thermostat (built into the heating controls) was introduced, allowing tenants to
take up the behaviour of using thermostat control settings. Prior to the Technical

Intervention they were unable to engage in this behaviour.

It is not clear why a majority of tenants choose to maintain thermostat settings at

U& RU EHORZmayHheanars\tiat lower temperatures use less energy as
they could have been informed by the installer(s) or from another source (such as
the media or energy supplier), or may already be aware of this. Tenants may also
have a preference for temperatures in this range as houses were reported to be
much cooler before the retrofit. Tenants may have adjusted to these cooler
temperatures, and thus find cooler temperatures more comfortable than

temperatures arising from higher thermostat settings.

The heating controls allowed tenants to increase the thermostat temperature setting
in0.5U& LQFUHP H Q VWsh Bi the Defeant button tenants may have raised
the thermostat temperature setting slightly so that the heating engages, but controls
still indicate U& RU EHORZ
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3, WV RQ ILIWHHQ QRZ EXW LW GRHVQTW ZRUN XQWLO \RX S
when the little flame comes up [indicator that heating is on]...so | put,
LI , SXW LW RQ DERXW VHYHQWHHQ LWV LWJOO VWRS WKH
Another possibility is that the factory or pre-programmed setting as installed by
Gentoo Group LV VHW WR U& RU Eh¢@iRyZswizliesl @ v iksHimed
interval and this is the temperature indicated and thus the temperature which
tenants are reporting:
3$ VWe Winute it is coming on at 19[U&@WYTV DXWRPDWLF LW MXVW
DXWRPDWLFDOO\ FRPHVY RQH DQ® WKHQ , WXUQ LW RII’ )5)
The three tenants who kept temperatures higher than 20 U &had set the thermostat
slightly higher to 21-22 U &nd this may do with personal preference or possibly
because of the way the thermostat detects temperatures in different households.
Two tenants had raised issues with the location of the heating controls which
contain the thermostat. They are usually located in the hallway of the house,
typically the coldest part of the house and this is a problem because the current
temperature it is reporting (and target heating temperature) only relates to this part
of the house:
3. WV QRW WKH EHVW SODFH WR SXW LW puFRV LWYV ULJKW

passage so you get, it can be a freezing, freezing cold day and you
get the sun beating in that bit window DQG LW VD\V LWTV GHJUHHV RU

VRPHWKLQJ DQG \R X[huhe liVihgban] Qitheknig [fedling

very cold] so it turns itself off all the time...it is other times, when the
VXQYV PRYHG DzZD\ IURP WKHUH LWV DEVROXWHO\ IUHH]
hallway and you can be sitting in here and you can be absolutely red
KRW EXW RXW WKHUHVRWWA&OP MDA\WIWIIVeah ML OO\ SODFH
\RXTUH FRQVWDQWO\ /KU LRI DOCXSRYIGDOO WKH WLPH”
(322SLF)

If a tenant sets the target temperature setting for the house, for example 19°C, the

heating will actually heat the rest of the house to a higher temperature because the

thermostat will take longer to reach its target temperature. More gas will be used,

because the other rooms in the house would normally reach target temperature

sooner and then the heating would only use small amounts of gas to maintain that

temperature. Also conversely if temperatures were sometimes higher in the hallway

due to sunlight on the controls, higher temperature settings would have to be

entered into the thermostat to heat the house as the thermostat would switch off the

heating before the remainder of the house reaches target temperature. The location

of the thermostat in a cooler part of the house may potentially have accounted for

the lower temperature settings reported by tenants. This is because tenants would

tend to raise the temperature setting by 0.5°C or 1°C to activate the central heating,
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and the lower temperature thermostat reading would be the start point. So if hallway

temperatures were 17°C tenants would report that the temperatures settings they
used were 17.5°C or 18°C and well below the 20°C threshold associated with the

guestion asked of the tenant.

The tenants who did not know their thermostat temperatures settings are likely to be

unaware of how to use the technology, or may pay limited attention to the heating

control readings.

Patterns of Behaviour Related to Energy Use

f

The introduction of the heating controls technology from the Technical
Intervention created a significant change in behaviour in a majority of tenants.
Tenants used the thermostatic controls to change temperatures to suit their

needs.
A majority of tenants kept thermostat settings at U &r below.

Tenants who used thermostat settings above U &used thermostat settings at
the slightly higher settings of 21-22 U &

Tenants changed behaviours to use technology and conduct energy saving
behaviour, because they were motivated to save energy and had knowledge and

skill of how to do this.

Thermostatic controls were simpler to use in comparison with the controls to
programme central heating to come on at timed intervals and this may be a

reason why tenants changed behaviours to effectively use this facility.

Two tenants from the group not exposed to Informational Intervention 2 were
unaware of the thermostatic settings that they use and these cases may indicate

the importance of training or guidance on thermostat controls.

There is a potential issue with the location of the central heating controls, in
which the thermostat is contained due to the fluctuation of temperature of its

location, and not always reflecting the remaining rooms of homes.
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5.2.2.3 Use radiator controls to provide heat as and when required

Context

Before the retrofit installation tenants did not have access to the facility of

thermostatic radiator controls, therefore all tenants could not manage temperatures

DQRG ZHUH UHFRUGWG rDVHOQHYY ROQGXFWLQJ WKLV EHKDYLRXU
always clear from the interviews, if the tenants used the controls occasionally or

frequently, therefore tenants who reported that they used the radiator controls were

UHFRUGHG DV P)UHTXHQWO\ RU 2FFDVLRQDOO\Y FRQGXFWLQJ WK

Table 16: Behaviour Change in the use of Radiator Controls

Do you use the radiator controls to provide heat as and when required?
Before Technical Intervention and Informational After Technical Intervention and
Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional Never / Very Frequently or Never / Very
Rarely Occasionally Rarely
Exposed to 0 0 13 (100%) 10 (77%) 3 (23%)
Informational
Intervention 2
Not exposed to 0 0 13 (100%) 11 (85%) 2 (15%)
Informational
Intervention 2
Total 0 0 26 (100%) 21 (81%) 5 (19%)
Description

There was a significant change in tenant behaviour with regard to the use of radiator
controls. Before the interventions all 26 tenants did not use the radiator controls to
provide heat as and when required. After the interventions this behaviour changed
with 21 tenants taking up the behaviour either frequently or occasionally. Five
tenants did not take up the behaviour of using the radiator controls to provide heat

as and when required.

There is no significant difference between the group that received Informational

Intervention 2 and the group that did not receive the informational intervention.

Discussion

The most likely reason for this change in behaviour is that the facility of the
thermostatic radiator controls was introduced and this allowed tenants to use
radiator controls to provide different amounts of heat as and when required, where

previously they were unable to conduct this behaviour. Tenants who did not take up
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the behaviour of using radiator controls did not do so because they were unaware of

them, did not know how to use them and/or left them on installation settings:

2K , GLGQAWRKQRZDVQIW DZDUH RI WKDW >IDFLOLW

controls] ” )5)
, GRQIW N Q R Fratidaz cuvitkol$)work either (326SLF)

Radiator controls are relatively simple to use and tenants may have become aware
of their use through installer communication or Gentoo Group members of staff.
Tenants may also have become aware of them from friends or family who have

them installed in their homes.

However, it is clear that for a nearly one fifth (19%) of tenants, radiator controls
represent an unfamiliar facility, which they are not aware of or do not understand
how to use them in allowing them to manage heating and energy. This may indicate
that the communication programme did not access all tenants and provide sufficient
understanding of radiator controls and their role in managing tenants heating and

energy use.

Patterns of Behaviour Related to Energy Use

f The introduction of the radiator control technology from the Technical

Intervention created a significant change in behaviour in a majority of tenants.

f Radiator controls were simpler to use in comparison with the controls to
programme central heating to come on at timed intervals and this may be a

reason why tenants changed behaviours to effectively use this facility.

f Tenants who did not change behaviour reported this was because of being
unaware of them, not understanding how to use them and/or leaving them on

installation settings.

5.2.2.4 Fire use for space heating

Context
Tenants were not asked specific questions regarding use of the fire for space
heating, therefore the following description and discussion are based on other

information gathered from the interviews.
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Before the Technical Intervention all tenants had a gas fire which 25 (96%) of all
used regularly for space heating. The electric fire was installed with the intention that
tenants would not use it as a source of heat and that tenants would only use the

electric fire for aesthetic purposes from that point onwards. It was Gentoo Group TV

aim to communicate to tenants that the central heating is more efficient than the
electric fire for space heating and this would then result in tenants changing

behaviours to constantly use only the central heating system for space heating.

Description

There was a significant change in tenant behaviour with regard to using the
gas/electric fire for space heating. Before the Technical Intervention, 24 (92%)
tenants used the gas fire to provide heat with a majority of tenants using the fire
frequently in preference of central heating when heat was required. After the
interventions 10 (38%) tenants did not change behaviours as Gentoo Group
intended and continued to use the electric fire frequently for space heating. These
tenants may also use their central heating at other times however, when tenants
require short-term heating and/or are spending periods of time in the living room
they will use the electric fire instead of the central heating.

Discussion
Prior to the interventions all tenants regularly used the gas fire as a source of heat.
Tenants said this was due to the ineffective heating system, the house suffering
drafts and not retaining heat and the house taking a long time to heat. Thus tenants
perceived that it would be costly and a waste of money to put the central heating on.
Tenants therefore used the gas fire and tended to spend more time in the living
room. Some tenants used electric heaters for other rooms, or sometimes instead of
the gas fire, as they perceive the electricity to be cheaper than gas if used in this
context and way:

3 H[F H&WfireRit the minute...keep it off all day and | try to put it

RQ D FRXSOH RI KRXUV RQ D [Rlecticihested @r , Y H

when | get up in the morning for the bairn [child]. By the time you heat

the whole house through [with central heating] the gas bill will be

ULGLFXORXV’ 6/%
Tenants occasionally used the central heating when it was very cold and/or other
parts of the house required heat. Tenants perceived that heating only the living room
with intermittent use of the gas fire (and for some tenants, electric heaters), saved

more money rather than heating the whole house over a longer period.
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After the technical intervention,10 tenants continued to use the electric fire (which
replaced the gas fire) as a source of heat. This may be due to a continuation of
perceptions that tenants had prior to the interventions and thus a continuation of the
same behaviour. This perception may have been accurate before the modernisation.
However due to the Technical Intervention the central heating and insulation fabric
is more effective, and this perception may no longer be relevant. This is an example
where previous behaviours or perceptions have continued after the modernisations,
even though this behaviour may be no longer applicable for saving energy due to a

change in technology.

Half of the tenants who continued to use the electric commented that it was
inadequate compared to the gas fire and four tenants said that costs to run the
electric fire were higher than the gas fire. Two tenants were unsatisfied with the

electric fire, regretted its installation and wanted to have their gas fires returned.

However in general tenants did perceive an advantage in the electric fire as there is
no need for the ventilation brick for the gas fire health and safety reasons, which
was reported to be very drafty, and therefore affected comfort. Some tenants stated
that they have always liked using a warm fire in the front room and would not like
their living room not to have a fire. Even though tenants perceive that the gas fire
uses more energy than the electric fire they want to have their gas fire back, the

need for immediate comfort overrides the extra cost or environmental concerns:

3. 9G KDYH PH JDV ILUH EDFN ,WfV UXEELVK WKDW >H
WKH SLSHV >FHQWUDO KHDWLQJ@ RQ LQ WKH PRUQLQJ
DQG , SXW WKDW RQ DQG LW WDNHV DJHV WR ZDUP LW

moreeneUJ\ OLNH EXW , PLVV PH JDV ILUH’ )5)

The tenants who use the electric fire may also use the central heating as a source of
heat. Electric fire usage is usually in-between periods of central heating use, but
sometimes briefly at the same time while central heating begins to warm the house.
7KLV GHOD\HG DFFHVV WR ZDUPWK PD\ EH OLQNHG
manual control over the heating rather than programming heating controls (see
5.2.2.1), however tenants may need to access warmth at a time they cannot plan for

and may still require quick access to heat.

Tenants often perceive that it costs more to put the central heating on timed
intervals for it to be warm when they get up, rather than using the fire for a short

time. Tenants tend to use the electric fire for shorter periods, to rapidly provide
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warmth and/or when they are only occupying the living area. Tenants sometimes felt
it was necessary to use the fire for short heating periods for comfort and for more
vulnerable occupiers such as children or the elderly.

In some cases it may be suitable and less costly for some people to use the electric
fire for their heating needs, for example: only one person may require heat in only
the living room for a short time before they go to work, or if occupiers are only in the

house for intermittent short periods.

Four tenants who did not use the electric fire as a source of heat, commented that

they only used the light on the fire, but not the heat element. This was said to be for

decorative purposes and tenants stated that it gave the perception that the fire was

on and psychologically gave them the feeling that the room was warmer because of

the colours and glow:
3, SXW WKH OLJKW RQ MXVW WR JLYH WKH LOOXVLRQ WKDW
OLJKW WKHQ , IHHO ZDUP DQ\ZD\ , NQRZ LW VRXQGV VWXS
WKHVH SHRSOH LI , ORRN DQG WKHUHYV D OLJKW RQ WKH I
HYHQ LI WKHOILWHYV)®QRW

Gentoo GroupTV LOQWHQWLRQ ZDV WKDW XSRQ WKH SURYLVLRQ RI DG

use the electric fire and instead would use the central heating and radiator controls

to provide heat where required. However, some tenants stated that they did not

receive advice from Gentoo Group on fire use. Where advice was provided (to use

central heating instead of the electric fire) the alternative options (such as using

radiators to isolate central heating energy to one room to save gas) were not made

clear. In some cases the tenants may not have received, read or taken in any

information on heating methods where it had been delivered, due to absence from

the property or other reasons. Tenants were only advised that using the central

heating was more efficient and cheaper than using the electric fire and they should

avoid using the electric fire as a source of heat. Nevertheless, it is likely that tenants

would not necessarily change behaviour based on targeted advice and training, due

to some of the overriding causalities outlined earlier.

In a number of cases tenants express a weak understanding of what method is most
cost effective to provide warmth in their homes. For example: after the
modernisations were installed, some tenants (particularly those on pre-payment or
budget schemes) were aware that their electricity bill had significantly risen in cost,

but were continuing to use the electric fire as regularly as they used their gas fire. It
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is possible that rising costs could have been due to rising utility costs from suppliers,
however, the same tenants reported that they were using more electricity and less
gas than they did before the Technical Intervention. Therefore it is more likely that
rising costs were due to the continued behaviour of using a fire for space heating
along with the change in fire technology and fuel switching from gas to electricity.

Education in the area of cost effective heating methods would help to improve
understanding, however this must take into account the different circumstances
occurring in different types of household. For example, for a single person who
works double shifts and goes to bed early, it may actually be a negligible saving by
using central heating rather than the electric fire intermittently (and if using central
heating for longer periods, education on thermostatic radiator controls may be of
more importance). Alternatively, a five person family who spent longer periods of
time in the house is likely to benefit from using central heating rather than the
electric fire (and education on heating controls may be of more importance). This
indicates that any social learning mechanism to improve tenant understanding and
ownership of energy management needs be formed from a tailored approach, based

on the individual narratives and circumstances in each household.

Patterns of Behaviour Related to Energy Use

f The replacement of the gas fire with an electric fire (in conjunction with central
heating) technology from the Technical Intervention created a significant change

in behaviour in more than half of tenants.

f The communication of information was a factor which encouraged the change in
behaviour in addition to the introduced central heating as an alternative means

of space heating.

f Tenants did not change behaviours due to being unaware or unclear on the

most efficient way to use space heating.

f A number of tenants stated a preference for using a fire for space heating
instead of the central heating and nearly half of the tenants did not change

behaviours and continued to use the electric fire.

f Some tenants regretted having the electric fire installed and would like to have

their gas fire back.

f Tenants did not change behaviours because of perceptions and routines

developed prior to the interventions which were continued afterwards.

175



Evaluation of a Social Housing Retrofit Project and its Impact on Tenant Energy Use Behaviour

f Some tenants initially used the electric fire but then stopped using it because it

was ineffective and costly compared to the gas fire.

5.2.2.5 Hot water use (bathing)

Context

Before the retrofit installation tenants did not have access to the facility of a mains
fed shower with temperature control. However, some tenants had invested in their
own shower facilities, such as electric showers or, in a few cases, shower adapters
which fit to conventional bath taps. All tenants (except one), received a mains fed
shower in replacement of their own shower equipment and their existing bath was
replaced with a new bath which the mains fed shower was attached to. One tenant
did not have a bath and only had a shower before the modernisations, they were
issued with both a bath and a mains fed shower as part of the Technical
Intervention. Tenants may state that they mainly have showers, have both baths and
showers (at different times or days) or mainly have baths. The responses reflect the
choices of each tenant being interviewed, however other household members may
have completely different bathing behaviours.

Table 17: Behaviour Change related to bathing

Do you tend to have showers instead of baths?

Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Mainly Baths or Mainly Mainly Baths or Mainly
Showers Showers Baths Showers Showers Baths
Exposed to 2 (15%) 1 (8%) 10 (77%) 10 (77%) 2 (15%) 1 (8%)
Informational
Intervention 2
Not exposed to 4 (31%) 2 (15%) 7 (54%) 6 (46%) 3 (23%) 4 (31%)
Informational
Intervention 2
Total 6 (23%) 3 (12%) 17 (65%) 16 (62%) 5 (19%) 5 (19%)
Description

Before the modernisations 17 tenants mainly thad baths, 3 had baths or showers
and 6 mainly thad showers. After the interventions 5 mainly thad baths, 5 had baths
and showers and 16 mainly fhad showers, in total 21 tenants use the shower to
some degree after the intervention. This indicates that there was a significant shift
towards shower use after the retrofit, however a proportion of tenants continued to

mainly use baths and did not change behaviours to use the introduced technology of
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the shower. Overall 10 tenants still used the bath to bathe alongside showers or

mainly used baths.

There is a slight difference between the group that received the written and verbal
energy information and the group that did not receive written and verbal energy
advice. The tenants in the former group reported changes in bathing behaviour, from
HIUHTXHQWO\Y E hiths toQul LEN TOMH.QW O\ EDWKLQJ E\ VKRZHUV

Discussion

The most likely cause for the tenants, change in behaviour to use showers more is
that the facility was introduced by the Technical Intervention and therefore tenants
had the opportunity to use the technology. Many tenants stated that they understood
that having a shower uses less water than having a bath, and they may have been
motivated to use the shower instead of the bath because they perceived it would
save money. Tenants also expressed that it was very convenient to use the shower
and less time consuming compared to the bath especially when using the back-
boiler prior to retrofit, so this could also be a strong driver for a change in this
behaviour. However, caution must be taken when evaluating actual energy, carbon
and cost savings from the installation of mains fed showers as part of the Technical
Intervention. In terms of hot water use for bathing, actual savings may be in doubt
due to the increased frequency of bathing that tenants reported.

Before the interventions a majority of tenants were restricted to baths, with a long
period of water heating (1-3 hours) from the inefficient back boiler, before they could
use hot water. These inconvenient circumstances encouraged tenants to conserve
hot water by having less frequent baths in the household (2-4 times per week) and
sometimes sharing bath water with other household members. It is also possible
that awareness of inefficiencies and energy costs may also have encouraged hot

water saving behaviour.

After the interventions, tenants reported that they welcomed the convenience of
instant hot water and this is accompanied by more frequent bathing. Tenants state
that they bathe more frequently since the interventions, some said they now shower
daily and that some household members may have two showers (or in some cases
three) a day. Tenants find showers to be quicker and easier to bathe rather than

using the bath.
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They're quicker...because the old system when you put it on you had
to wait an hour for the water heat up whereas this you just flick it on
and it takes not even a minute for it to come through to heat up.

Right yeah yeah, so it's instant shower whenever you need...and the

bairns love it so they're in the shower all the time. But with the bath

like the old one you used to wait forever like say five o'clock you used

WR SXW LW RQ ZDLW WLOO VL[ R FORFN VR \RX FRXOG JHYV

(15FRF)
Based on these and other statements it is estimated that the frequency of showers
is 4-14 per week for each household member mainly using showers. Previous
sharing of bath water was less likely, since showers are designed for one person at
a time and hot water is immediately expelled. Those tenants who use baths and
showers to bathe throughout the week may have increased their use of hot water.
There is also a potential increase in the frequency of baths for those tenants that

prefer baths due to this increased convenience of instantaneous hot water.

Some tenants said that their energy bills had increased since the Technical
Intervention and this pattern of hot water use may be linked. Energy use may have
increased as an impact of increased convenience provided by technology, however
the benefits this may provide household members in terms of quality of life may
justify the cost for the individual. As this was not a longitudinal study it was not
possible to follow up on behaviours after the initial retrofit period. This may have
indicated if these hot water consumption behaviours continue, as it may be possible
that they are temporary due to the novelty of the technology and impact on lives.
Tenants may also modify behaviours to bathe less frequently again after fully

becoming aware of the increased costs if this indeed is evident.

Some of the tenants who had showers before the retrofit continued the behaviour of
using the shower after the retrofit, similar to those tenants who had baths and
continued this method of bathing after the retrofit despite the more convenient and
efficient shower. Those tenants who have a preference for a bath will occasionally
use the shower if they have time restrictions. Tenants did not mention any problems
with understanding and using the newly fitted showers and found the thermostatic
control to be very useful at regulating heat, to conserve energy, for comfort reasons
or for safety when bathing young children. One tenant indicated a problem with the
installation position of the shower, with it being too low for practical use and thus

uses the shower less than preferred and has more baths. One tenant did not receive
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a shower as part of the modernisations and therefore could only take baths, it is not

clear why this was the case.

When asked if they take baths or showers some tenants immediately express that

they like having baths:

2K ,fP D EDWK SHUVRQ WR EH KRQEYW EXW VWL

RFFDVLRQDOO\’ )5

8, ORYH P\ EDWKVY EXW LQ EHWZHHQ LWV D VKRZHU"

Tenants who state that they are conservative in their energy use, have still
expressed a preference for baths and it may be possible that this preference
overrides the motivation to save energy. Tenants who take baths as well as showers
or mainly take baths expressed a number of reasons for this which stem from the
theme of comfort. Some found it too cold in the shower and liked the warmth and
relaxation of a bath and for some it aided medical problems. Tenants also reported
on a number of occasions that baths are used for younger children in the household.
Before the interventions the house was cold in general and bathrooms were still
reported to be cool even post intervention due to drafts or installed draft excluders.
When hot water is added to baths they heat up the general air temperature better
than a shower and provide a warmer room and warmer bathing experience, so it is
likely that tenants have continued a previous behaviour linked to comfort in previous
(or present) cooler rooms and have continued this. Linking to the theme of cooler
ambient temperatures, tenants expressed a preference for baths in the winter time
and showers for the summer time.

3,Q WKH VXPPHU , JHQHUDOO\ KDYH D VKRZHU
LQ WKH ZLQWHU”~ )5)

Patterns of Behaviour Related to Energy Use

f The installation of the mains fed shower technology as part of the Technical
Intervention created a significant change in behaviour in almost half of the

tenants.

f Some tenants perceived the shower to save more energy than having a bath

and thus changed behaviour due to motivations to saving energy.

f Tenants used hot water more frequently, increasing the number of showers and
in some cases baths after the Technical Intervention due to the convenience of

the combi-boiler rather than the back boiler.
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f Some tenants took showers instead of baths because of the increased

convenience and time saving compared to using the bath.

f Some tenants were unclear on which type of bathing consumed the most
energy.

f Some tenants take baths as this provides a warmer more comfortable

experience than showers and are willing to use more energy for this experience.

f Some tenants continued the behaviour of having baths because they preferred

having baths.

f Continued behaviours of using the bath instead of the shower may be linked to
behaviours when the house was cold before the Technical Intervention, however

some tenants did say bathrooms were still cold.

5.2.3 Controlling Drafts and Maintaining Thermal Comfort

These energy use behaviours relate to controlling drafts and maintaining thermal
comfort and also have indirect relationships with the technology installed as part of
the Technical Intervention. Tenants do not interact directly with the technology,
however the technology may affect the household environment, which may in turn
lead to behaviour change.

5.2.3.1 Control drafts to maintain thermal comfort

Context

It was not clear how frequently tenants controlled drafts in their home, therefore

tenants who stated that they controlled drafts to any degree were recorded as

MIUHTXHQWY DQG WHQDQWYV ZKR VWDWHG Wesooddd &WKH\ GLG QRW
MQHYHWMHHB\WHQDQWY ZHUH UHFRUGHG DV pRFFDVLRQDOY
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Table 18: Behaviour Change related to controlling drafts

Do you try to control drafts in your home to stop heat escaping?
Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 9 (69%) 0 4 (31%) | 3(23%) 0 10 (77%)
Informational
Intervention 2
Not exposed to 10 (77%) 0 3(23%) | 6 (46%) 0 7 (54%)
Informational
Intervention 2
Total 19 (73%) 0 7 (27%) | 9 (35%) 0 17 (65%)
Description

Before the interventions 19 tenants attempted to control drafts in the home to
prevent heat escaping and to maintain comfort with 7 tenants stating that they did
not attempt to control drafts. After the interventions, 10 tenants ceased to conduct
the draft controlling behaviour and 9 tenants continued the behaviour of controlling
drafts.

There is a significant difference between the group that received informational
intervention and the group that did not receive the informational intervention. In the
group that received the informational intervention 67% of tenants ceased to conduct
the behaviour of controlling drafts, but in the group without written and verbal advice
40% ceased to conduct draft controlling behaviour.

Discussion

Before the interventions tenants reported that the house was very drafty and cold as
a result. Thus thermal comfort in some cases influenced tenants behaviour to
control drafts. Drafts came from window areas, under external and internal doors,
the ventilation gap for the gas fire (situated on high on the windowed external wall),
flooring and various other areas. As a result most of the tenants attempted to control
drafts in various ways, such as; fitting curtains to external doors; for internal doors,
NHHSLQJ GRRUV FORVHG LQVWDOOLQJ GUDIW H[FOXGHUYV
or towels; blocking the gas fire ventilation with newspaper or card. Those tenants
who do not try to control drafts feel that they cannot control them, feel overwhelmed,
that there are too many drafts to prevent and it would be too time consuming, or do

not want use draft controlling methods because they want their house to look tidy.
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3<RX FDQTW FRQWURO WKHP DQ\zZD\"’ 6/%

3,96 EH KHUH DOO GD\ LI , ZDV WUdbeést bR FRQWURO GUDIW
*RG 6R QR™ )5%
$IWHU WKH LQWHUYHQWEBQMIWKHROYWQBOONMZIGRI WY VDLG WKI
had been reduced to a minimum and they no longer perceived it to be a problem
that required draft controlling behaviour. This is likely to be due to improved levels of
thermal comfort, as tenants reported that the house was warmer.
Well it's all double glazing and that now and all the doors so you
don't really Q HH G(1BFRF)
Some tenants who did not control drafts before or after the interventions, reported
there were still draft problems relating to various parts of the house.
3-XVW XQGHU DOO PH ZLQGRZ VLOOV JDSV E\ WKH ZRUNP|

WKHP LQ SUREDEO\ WKHUHYV JDSV DQG \RX FDQ MXVW It
through, the upstairsonesarH WKH ZRUVW WHUULEOH"’ )5)

The 9 tenants who continued the behaviour of controlling drafts reported that drafts
still existed around the window areas, the front door, the stairway passage in the
bathroom from a ventilator (installed as part of the retrofit) and various gaps which
were created by retrofit works but not adequately insulated and sealed to prevent
drafts. Some tenants had reported the issues related to the windows to Gentoo
Group staff and after inspection, windows had not been installed to Gentoo Group TV
specification by the sub-contractors. Insulation foam had been removed from around
the window area to retrofit the new windows and upon installation, insulation was not
installed around the surrounding window cavity, nor were windows sealed from the
outside. New windowsills were also installed directly on top of old windowsills rather
than removing old materials and re-plastering for correct fitting of the new windows.

Some tenants reported similar problems with the front door.

These issues lead to significant drafts emanating from the window areas around the
house and front door in affected properties. It is not clear how many properties were
affected by the inadequate installations but some tenants who were aware and
proactive complained about the situation to Gentoo Group and sub-contractors re-
installed windows correctly. Tenants who had the windows re-installed reported that
window drafts were prevented and were satisfied with the improved comfort and
warmth. However it is not clear if all properties were reviewed and had re-installation
work or if re-installations were delivered to tenants who had inadequate windows,

but did not complain. As the comfort situation for tenants had been improved by
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draft reductions and effective central heating installation, some tenants may not
have perceived a problem with the drafty windows and not complained as the

situation was better in general.

Complaining about significant draft problems may be considered a form of draft
controlling behaviour as tenants require Gentoo Group to complete works to rectify
the situation. Tenants who continued to suffer drafts after the modernisations also
conducted the following draft controlling behaviours: laying down draft blockers or
installing draft excluders to internal doors to prevent the stairway passage and front
door drafts coming into the living room, installing draft excluders to the internal doors

and front door, packing gaps under windowsills with newspaper.

The significant difference in draft controlling behaviour between the two sample
groups receiving or not receiving written and verbal guidance is due to tenants in
one of the particular groups, still experiencing drafts and thus controlling them,
rather than any informational impact. Also, Gentoo Group  \dub-contractor was
rectifying some of the installation issues and it is possible that some of those
households in the group without written and verbal guidance may not had not yet
received these improvements at the time of interview and thus not as many tenants

had ceased draft controlling behaviour.

Patterns of Behaviour Related to Energy Use

f The installation of the external doors and double glazed windows technology as
part of the Technical Intervention created a significant change in behaviour in

almost half of the tenants.

f This particular change in behaviour may represent an example of the Technical
Intervention influencing behaviour to be less conserving of energy than before

Technical Intervention.

f The installation double glazed windows and doors led to the experience
improved thermal comfort and some tenants no longer felt the need to control
drafts.

f Just under half of tenants continued to experience drafts, which was likely to be
due to inadequate attention to air tightness in the retrofit process and therefore

continued to conduct behaviours to control drafts.
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f The significant difference in draft controlling behaviour between the two sample
groups exposed or not exposed to Informational Intervention 2 is due to tenants
in one of the particular groups, still experiencing drafts and thus controlling them,

rather than any informational impact.

5.2.3.2 Close curtains at night to keep the heat in

Context

If tenants reported that they only closed vertical blinds and not curtains they were

UHFRUGHG DV pRFFDVLRQDO 7d nwtlkRXchiKainvsRPdit MitHhey® QW YV G L

them currently fitted. The same vertical blinds were fitted to all homes, likely to have
been issued by Gentoo Group at an earlier stage. Closing vertical blinds only was
UHFRUGHG DV pRFFDVLRQDOY GXH WR WKH ORZHU
thermal insulating properties. If tenants reported that they closed curtains this
EHKDYLRXU ZDV UHFRUGHG DV PJIUHTXHQWT

Table 19: Behaviour change related to closing curtains at night

Do you close curtains at night to keep the heat in?
Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 10 (77%) 3 (23%) 0 7 (54%) 6 (46%) 0
Informational
Intervention 2
Not exposed to 12 (92%) 1 (8%) 0 11 (85%) 2 (15%) 0
Informational
Intervention 2
Total 22 (85%) 4 (15%) 0 18 (69%) 8 (31%) 0
Description

Before the interventions 22 tenants frequently closed the curtains and 4 tenants
occasionally closed the curtains or closed the blinds. After the intervention 18 tenant
frequently closed the curtains and 8 tenants occasionally closed the curtains or

closed the blinds.

There was a marginal change in behaviour with 4 (15%) out of all tenants changing
from closing curtains, to closing blinds only. There is a significant difference
between the group that received Informational Intervention 2 and the group that did

not receive the informational intervention. Within group that received the written and
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verbal energy advice 30% of tenants stopped closing curtains and 8% of the group

who did not receive written and verbal advice stopped closing curtains.

Discussion

There was a marginal impact on behaviour after the interventions, with only 4
tenants taking up the behaviour of closing curtains occasionally or closing blinds.
Some tenants reported that they removed their curtains for the retrofit purpose, they
then used the blinds afterwards and had either decided not to put them back again
or had not yet put curtains up. This may be an explanation for the slight shift to blind
use rather than curtain use. Some tenants were asked if the reasons for closing
blinds and/or curtains, was this for privacy or for keeping heat in and they reported
that it was for both reasons.

It is interesting that the patterns for the behaviour of closing curtains also, to a
degree, reflects the patterns for controlling drafts in general. With more tenants in
the group that received written and verbal advice still controlling drafts, this may
indicate a relationship between the problems with the quality of the Technical
Intervention still creating drafts, and the energy use behaviours of controlling drafts

in general and closing curtains to keep heat in.

Patterns of Behaviour Related to Energy  Use

f The installation of the external doors and double glazed windows technology as

part of the Technical Intervention created a marginal change in behaviour.

f This particular change in behaviour may represent an example of the Technical
Intervention influencing behaviour to be less conserving of energy than before

Technical Intervention.

f The significant difference in draft controlling behaviour between the two sample
groups exposed or not exposed to Informational Intervention 2 is due to tenants
in one of the particular groups, still experiencing drafts and thus controlling them,

rather than any informational impact.

f Changes in behaviour may also be linked to external circumstances, such as not

having curtains up temporarily during and post retrofit.
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5.2.3.3 Put on warm clothing rather than turn the heating up

Context

Tenants who stated that they would put clothing or use blankets or quilts, instead of

putting the heating (or in some cases, fire) on or up, were recorded as frequent

tenants who said they would do this occasionally were recorded DV pRFFD3LRQDOY
and tenants who stated that they would put the heating up rather than put on warm

clothing were recorded as pever/very rarely

Table 20: Behaviour Change regarding wearing on warmer clothing

Do you put on warm clothing rather than turning the heating up?
Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 10 (77%) 0 3 (23%) 7 (54%) 3 (23%) 3 (23%)
Informational
Intervention 2
Not exposed to 8 (62%) 2 (15%) 3 (23%) 5 (38%) 3 (23%) 5 (38%)
Informational
Intervention 2
Total 18 (69%) 2 (8%) 6 (23%) 12 (46%) 6 (23%) 8 (31%)
Description

There was a significant change in behaviour regarding wearing warmer clothing
instead of turning heating on or up. In total 6 (23%) tenants changed behaviour from
frequently wearing warmer with 4 (15%) tenants changing to do this frequently and 2

(8%) tenants changing to never / very rarely conducting this behaviour.

There is no significant difference between the group that received informational
intervention and the group that did not receive the informational intervention. All

tenants follow a similar trend in behaviour.

Discussion

After the interventions there was a significant change in behaviour regarding
wearing warmer clothing instead of turning heating on or up. There was a slight
change in behaviour, with less tenants putting on warm clothing or using blankets
and a slight shift towards occasionally conducting this behaviour and a minor
number no longer conducting this behaviour. Some tenants said that they no longer
felt the need to wear warmer clothing instead of putting the heating on, due to the

improved warmth and comfort in the house.
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This may indicate that some reasons for this behaviour may be based more on
comfort levels improving rather than energy saving behaviour. It may be another
example of energy efficiency improvements leading to behaviour that is not as
conserving of energy than before the interventions. However another potential
reason is the change in context of the families in the study, with new born babies,
thus use of the heating for their benefit will reduce the amount of time tenants wear
warmer clothing. Tenants who occasionally put on warm clothing, are those who
would turn the heating on or up for children or visitors and would not use extra
clothing in this instance, but would wear warmer clothing when there are no children

or visitors in the house.

Patterns of Behaviour Related to Energy Use

f The Technical Intervention of external doors, double glazed windows technology
and effective central heating created a significant change in behaviour with
nearly quarter of all tenant wearing warmer clothing occasionally rather than

frequently.

f This particular change in behaviour may represent example of the Technical
Intervention influencing behaviour to be less conservative of energy than before

Technical Intervention.

f The Technical Intervention of external doors, double glazed windows technology
and effective central heating improved the level of thermal comfort for tenants.
This is likely to have impacted on the behaviour to wear warmer clothing less

frequently.

f Tenants with young children reported that they wear warmer clothing when
children are not in the house and avoid using the heating. When children are in
the house tenants use central heating and/or fires for their warmth and cease to

use extra clothing for themselves.
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5.2.4 Electrical Appliances and Lighting
These energy use behaviours relate to electrical appliance use and lighting use and
have no direct relationship with the technologies installed as part of the Technical

Intervention.

5.24.1 Use energy saving light bulbs

Context

Tenants who used any number of energy saving light bulbs around the house were
recorded as frequent fland those tenants who did not use energy saving light bulbs
were recorded as pever/very rarely {No tenants were recorded as pccasional flas it
was not possible to ascertain if tenants who energy saving light bulbs used them

occasionally.

Table 21: Behaviour change related the use of energy saving light bulbs

Do you use energy saving light bulbs?

Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 9 (69%) 0 4 (31%) 11 (85%) 0 2 (15%)
Informational
Intervention 2
Not exposed to 11 (85%) 0 2 (15%) 12 (92%) 0 1 (8%)
Informational
Intervention 2
Total 20 (77%) 0 6 (23%) 23 (88%) 0 3 (12%)
Description

Before the interventions, 20 tenants stated that they used energy saving bulbs and 6
stated that they did not. After the interventions, 23 tenants state that they used

energy saving bulbs and 3 stated that they did not.

There is no significant difference between the group that received Informational

Intervention 2 and the group that did not receive the informational intervention

Discussion
There was a minor change in the behaviour of using energy saving light bulbs with 3

tenants taking up this behaviour. During or after the Technical Intervention tenants
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were redecorating and updating their homes and it is possible that some tenants

installed energy saving light bulbs.

THQDQWY ZKR GRQYIW XVH HQHUJ\ VDYLQJ OLJKW EXOEV DQ
because they find that they take too long to provide full light, are not bright enough,
emit an unusual light or look unsightly.

Before the Technical Intervention some tenants could not install energy saving light
bulbs because of the electrical system, i.e. they would flicker when installed or
interfere with the television. Also some tenants noted that they were waiting for
existing conventional bulbs to wear out before installing the energy saving bulbs. It
is likely that tenants installed energy saving bulbs after the modernisations because
the electrical installations were improved and conventional bulbs were replaced over

time.

During the research period conventional bulbs were removed from the market in
favour of energy saving bulbs, however a number of tenants already had supplies of
bulbs provided free from energy companies or family or friends. Some tenants
stated that they could not use them after the interventions, because of the type of
light fittings they had. Tenants were generally unaware of newer bulb designs which
looked more conventional, had multiple fittings and performed better and it is likely
that opinions on energy saving bulbs were based on the older designs.

Patterns of Behaviour Related to Energy Use

f There was no significant impact on this behaviour due to the Technical

Intervention or Informational Intervention 2.
f Changes in behaviour were linked to external circumstances.

f The majority of tenants who did not use energy saving light bulbs widely in their
home due to:
- Negative perceptions of the technology (e.g. preference for traditional
design)
- Knowledge and awareness of recent product designs which may meet tenant

needs (e.g. range of fittings, speed of activation and light quality).
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f Perceptions of the credibility of energy saving light bulb technologies can be
impacted by tenants being introduced to the technology via low-cost or free early
models of a technology.

5.2.4.2 Turn off all appliances completely when not in use

Context

Tenants who report that they turn off all appliances completely when not in use,
including entertainment appliances are considered to be exhibiting this behaviour
frequently § Those tenants who generally switch off appliances, but may leave set
top box or other appliances on stand-by when not in use, over-night, or say they
sometimes forget are considered D \ocpasional §Tenants who state that they never
switch off appliances fully are recorded as pever/very rarely fengaging in the

behaviour of switching off appliances completely when not in use.

Table 22: Behaviour Change related to switching off electrical appliances

Do you turn off all appliances completely when they are not in use?

Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 11 (85%) 1 (8%) 1 (8%) 11 (85%) 2 (15%) 0
Informational
Intervention 2
Not exposed to 8 (62%) 3 (23%) 2 (15%) 7 (54%) 5 (38%) 1 (8%)
Informational
Intervention 2
Total 19 (73%) 4 (15%) 3 (12%) 18 (69%) 7 (27%) 1 (4%)
Description

Before the interventions, 19 tenants frequently switched off appliances completely
when not in use, 4 did with some appliances or occasionally and 3 did not switch off
appliances completely when not in use. After the interventions 18 tenants engaged
in this behaviour frequently, 7 did with some appliances or occasionally and 1 did

not switch off appliances.

There was a slight difference between the group that received Informational
Intervention 2 and the group that did not. The former group predominantly
conducted this behaviour frequently and one tenant started they engaged this

behaviour with some appliances or occasionally. The latter group did not engage
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this behaviour in as many numbers as the former group and after interventions, less
tenants said they did this behaviour frequently and more tenants reported that they
did this occasionally.

Discussion

There was no significant change after the interventions, although there was a minor
trend in more tenants being recorded as pccasional J The difference between the
group exposed to Informational Intervention 2 and the group not exposed to
Informational Intervention 2 is minor and it is unlikely that changes can be due to the
deployment of Informational Intervention 2 or non-deployment. It is likely that this
behaviour has changed only slightly, because it is not linked to change in technology
due to the Technical Intervention.

Those tenants, who stated that they frequently switched off all appliances
completely when not in use, did so because they want to save money, but also due
to concerns over safety risks from fire. Some tenants said that their parents had
always practiced these behaviours for energy saving reasons or for fire safety and
they had been taught to always do this and/or followed this behaviour themselves.
Before the Technical Intervention, tenants reported that the electric system was out
of date and that they sometimes had problems with shorts. Also, as long term
residents in the area, tenants may have become aware of fires that local people
have suffered in the past and fire prevention visits have been conducted in the area.
These issues may have contributed to the behaviour of switching off appliances
completely for safety reasons rather than to save energy, although the motivation to

save energy also exists.

Tenants who were recorded as ficcasionally § HQ J D JL Q behaRiokV stdidd that
they sometimes forgot to switch off appliances or it was inconvenient or difficult to
switch off all appliances. Certain technologies were perceived to be inconvenient
when switched off completely, for example television satellite boxes took time to
boot and reconnect when switched off completely. Tenants did not want to wait for
this process or because they did not understand the hardware, were concerned that
it would stop working properly if switched off at the mains. However, some tenants
did switch these off regularly and were not concerned about the delay or potential

problems.
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Some tenants also left on appliances such as modems, because they were
concerned that it would cause technical problems if switched off or could not predict
when internet was required by other householders. Particularly with entertainment
appliances, some tenants did not switch off appliances because they perceived that
it may damage the equipment from being switched on and off completely at regular
intervals, rather than being left on standby. Some tenants did not switch off
entertainment appliances because they shared multi sockets with other appliances
that had to be left on (e.g. cordless phone, modem) and therefore left on the multi-
socket and therefore entertainment appliances were left on standby. Difficulty
accessing sockets or switches due to obstruction by furniture or appliances were

also stated as reasons for not switching off appliances completely when not in use.

Patterns of Behaviour Related to Energy Use

f There was no significant impact on this behaviour due to the Technical

Intervention.

f Barriers to switching off appliances completely when not in were due to:
- Convenience reasons (e.g. time taken to switch appliances on, access to
sockets)
- Limited knowledge of this energy use behaviour in connection with certain
appliances (e.g. concern of damage to appliances from switching on and off

at the mains).

5.2.4.3 Boil only the amount of water you need when boiling the kettle

Context

Tenants who always tend to fill the kettle are marked as pever/very rarely Tenants
who occasionally boil more water than they need are recorded as qccasional
Those tenants who frequently boil only the amount of water they need in the kettle
are considered frequent g
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Table 23: Behaviour changer related to kettle use

Do you only boil the amount of water you need when using the kettle?
Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 10 (77%) 0 3 (23%) 11 (85%) 2 (15%) 0
Informational
Intervention 2
Not exposed to 7 (54%) 2 (15%) 4 (31%) 9 (69%) 1 (8%) 3 (23%)
Informational
Intervention 2
Total 17 (65%) 2 (8%) 7 (27%) 20 (77%) 3 (12%) 3 (12%)
Description

Before the Technical Intervention and Informational Intervention 2, 17 (65%) tenants
frequently fboiled only the amount of water that they needed when boiling the kettle,
2 (8%) did this pccasionally fand 7 (27%) boiled more than they needed. After the
Technical Intervention and Informational Intervention 2, 20 (77%) tenants
frequently fpoiled only the amount of water they needed in the kettle, 3 (12%) did
this pccasionally fand 3 (12%) did this p Q H Mty TIn general there was a slight
trend towards changing behaviour and 4 WHQD QW YV ZidRly feQdaget ld this
behaviour did so frequently for pccasionally fafter the Technical Intervention and

Informational Intervention 2.

Before the Technical Intervention and Informational Intervention 2, the group that
was exposed to Informational Intervention 2 engaged in this behaviour more
plUHT XtHap Wedtfier group. After the Technical Intervention and Informational
Intervention 2 both groups experienced a slight shift towards fccasionally for
frequently fengaging in this behaviour, but more tenants in the group exposed to
Informational Intervention 2 changed behaviour from pever U D Udeufting the

behaviour to pccasionally %r frequently ftonducting the behaviour.

Discussion

With regards to this behaviour tenants had no direct interactiony RU PLQGLUHF)\
interaction f[(see 5.3.1) with any technologies deployed as part of the Technical

Intervention, therefore the slight change in behaviour may be attributed to
Informational Intervention 2. The group exposed to Informational Intervention 2 had

more tenants frequently for @ccasionally fconducting the behaviour after the

Technical Intervention and Informational Intervention 2, than the other group and

this may be due to the impact of Informational Intervention 2, possibly in addition to
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researcher impact from interviews (Informational Intervention 1). However, some

tenants may have responded slightly differently to the question in the second

interview, changed because of circumstances (e.g. more people in the household

drinking hot drinks) or change in technology, (e.g. RQH WHQDQW VWDUWHG XVLQJ D
FXSYT KRW GULQN PDNHU UDWKHU WKDQ WdtChbioNdHOM®V OH DQG WK X\
MIUHTXHQWO\Y HQJDJLQJ LQ WKH EHKDYLRXU

Tenants who were already engaged in the behaviour stated reasons such as
convenience as the kettle was quicker to boil with less water in, because they had
heard from the media that it saved energy, or because it was something they had
always done because it was parental influence or common sense to them to put in
only the amount needed. Those tenants who pccasionally fengaged in the
behaviour said that sometimes they would do this themselves when having hot
drinks, but needed to boil larger amounts of water for very young children (for bottle
sterilisation or heating contents of it). Some tenants who gqccasionally I or
pever UDUHO\Y H @é behevdul spated that this was because the amount of
people in the household and/or visitors, requiring hot drinks was unpredictable, thus

it was more convenient to fill the kettle.

Patterns of Be haviour Related to Energy Use

f There was no significant impact on this behaviour due to the Technical

Intervention.

f Marginal changes in behaviour may be linked to both Informational Intervention

1 and Informational Intervention 2.

f Tenants may have changed behaviours related to energy use when using the
kettle, because they were motivated to save energy and were provided with

knowledge and skill of how to do this.

f Tenants may have changed behaviours related to energy use because the
behaviour also was convenient (i.e. kettle takes less time to boil when holding

less water).
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5.2.4.4 Fill your washing machine and keep temperatures low

Context

Tenants who said that they always used low temperatures (40°C or less) were
recorded as frequent Jtenants who used low temperatures, but also used higher
temperatures (above 40°C) were recorded as qccasional fand tenants who never

had a full load or never used low temperatures were recorded as pever/very rarely

Table 24: Behaviour Change Related to Washing Machine Use

Do you fill your washing machine and keep temperatures low?
Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 12 (92%) 1 (8%) 0 12 (92%) 1 (8%) 0
Informational
Intervention 2
Not exposed to 10 (77%) 3 (23%) 0 7 (54%) 5 (38%) 1 (8%)
Informational
Intervention 2
Total 22 (85%) 4 (15%) 0 19 (73%) 6 (23%) 1 (4%)
Description

After the Technical Intervention and Informational Intervention 2 there was a slight
shift towards pccasionally fengaging in the behaviour in the group who were not
exposed to Informational Intervention 2. Two tenants changed behaviour to engage
LQ WKLYV EeétaBionally fabd ene pever/rarely

Discussion

With regards to this be KDYLRXU WHQDQWY KDG QR pPGLUHFW LQ\
LOWHUDFWLRQY ¥y HechnologieZ d&plKyed as part of the Technical
Intervention. Informational Intervention 1 and Informational Intervention 2 do not
appear to have had an impact on this behaviour. The most likely cause of changes
in this behaviour related to the introduction of new born babies into the household
within the 12 month period between baseline interviews and follow up interviews.
Tenants in the group not exposed to Informational Intervention 2, reported that
caring for an infant required higher temperatures to be used in the washing
machine, with washes without full loads due to more frequent cleaning requirements
and more soiled clothing. Other tenants who pccasionally fuse higher temperatures

all reported to have younger children in the household.
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Patterns of Behaviour Related to Energy Use

f There was no significant impact on this behaviour due to the Technical

Intervention or Informational Intervention 2.

f Changes in behaviour were linked to external circumstances related to washing

requirements for infants.

5.2.4.5 Turn off unnecessary lights around the h  ouse

Context

Tenants who stated that they frequently switched off lights around the home were
recorded as frequent Tenants who stated that they occasionally left lights on were
recorded as @ccasional fand those tenants who reported that they regularly left
lights on unnecessarily were recorded as pever/very rarely fengaging in this

behaviour.

A small number of tenants do leave lights on when they are not occupying parts of

the house or when they are sleeping, but as this is for security reasons or for the

purpose of young children. This use of lights is considered necessary and it is

WKHUHIRUH UHFRUGHG DV pIUHTXHQWY ,I| WHQDQWY VWDWH WKIL
rarely, switch off unnecessary lights (i.e. they are not providing a useful purpose),

tenants are recordHG DV DQ pRFFDVLRQDNE O\ UaghHua\ M XhisU

behaviour.

Table 25: Behaviour change related to light use

Do you turn off unnecessary lights around the house?
Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Frequent Occasional | Never/ Frequent Occasional | Never/
Very Very
Rarely Rarely
Exposed to 13 (100%) 0 0 13 (100%) 0 0
Informational
Intervention 2
Not exposed to 12 (92%) 1 (8%) 0 13 (100%) 0 0
Informational
Intervention 2
Total 25 (96%) 1 (4%) 0 26 (100%) 0 0
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Description

There was no significant change in this behaviour after the Technical Intervention
and Informational Intervention 2. Before the interventions only one tenant stated that
they pccasionally fturned off unnecessary lights around the house. All 25 (96%)
remaining tenants stated that they frequently switched off unnecessary lights
around the house. After the interventions all tenants reported that they frequently

switched off unnecessary lights around the house.

Discussion

With regards to this be KDYLRXU WHQDQWYV KDG QR pGLUHFW LQ\
LOQOWHUDFWLRQY ¥y HechnologieZ &glKyed as part of the Technical
Intervention. Informational Intervention 1 and Informational Intervention 2 do not
appear to have had an impact on this behaviour. It is possible that the data
gathering method may not have been targeted enough to detect the changes in
behaviour related to lighting use, or some tenants may have occasionally left lights
on, but responded that they frequently fturn lights off because it is what they think
they do or what the researcher wants to hear. It is also possible that tenants already
frequently turned off lights as this energy consumption is more visible in some cases
and they are motivated to save energy. Therefore this behaviour did not change
after the interventions because it was already an established behaviour. This would

also align with tenant motivations to save energy reported in section 5.2.1.

Some tenants said that they switched off lights plUHT X H@ @a@d $hot control
FKLOGUHQYY HQHUJ\ XVH DQG WKHUHIRUtdnanR 8dHed@e. IKWV ZH
one or two lights on during the night for purposes of security or for their children.

Patterns of Behaviour Related to Energy Use

f There was no significant impact on this behaviour due to the Technical

Intervention or Informational Intervention 2.

f Existing practice of this behaviour may be linked to the increased visibility of this

type of energy use and aligned with motivations to save energy.

f The behaviour of others in the household may limit the tenantfV DELOLW\ WR FRC

energy use in association with lighting.
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5.2.5 Other impacts of the interventions

5.25.1 Awareness and Use of Energy Efficient Appliances

Context
Tenants were asked about their awareness of energy efficient products (e.g.
DSSOLDQFHV ZLW kK dnépgyuebiEieddy)\endQr this is something that they

consider when purchasing new appliances.

Description and Discussion

A number of tenants reported that they consider the efficiency of new appliances
purchased for their home. Many tenants stated that they had purchased new
appliances immediately after the Technical Intervention and related refurbishment,
stating that they had planned to do this in advance and were waiting for works to be
completed before purchasing appliances. It is possible that the Technical
Intervention created a context where tenants planned to purchase new appliances
based around the timing of the Technical Intervention, purchasing a number of
appliances at once where they may not have done in other circumstances. Some
purchased more energy efficient models often investing more money in order to do
so, whilst others purchased the most inexpensive models available regardless of
energy efficiency. A number of tenants already had energy efficient appliances

before the interventions.

Some tenants reported that they did not have knowledge of energy efficient
appliances, or had not considered the energy efficiency of an electrical appliance
when making a purchase, tending to purchase the cheapest models available, or
purchase models for other reasons such as features or colour. Tenants reported that
they had to purchase appliances while maintaining a restricted budget. It is worth
noting that while the immediate cost for a more energy efficient appliance may
indeed be higher than a less efficient appliance, the energy efficient appliance may,
in the long term, provide higher energy savings and cost savings overall. If tenants
had knowledge of these factors and had the financial resources available, they may
be encouraged to purchase energy efficient appliances to maximise energy and cost

savings.
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Patterns of Behaviour Related to Energy Use

f The Technical Intervention and related refurbishment may have created a

context in which more new appliances were purchased.

f Some tenants have limited knowledge of energy efficient appliances and this
can be a barrier to take up.

f The take up of energy efficient appliances may be limited by the financial
resources available to some tenants, who may purchase the most inexpensive
model available to them, potentially not providing energy and financial savings in

the long-term.

5.25.2 Awareness and Perception of Energy Cost s

Context
Tenants were asked how they normally keep track of their energy use and the

responses were coded accordingly.

Awareness of Energy Use and Costs

THQDQWYV UHSRUW WKDW WKH\ phORRN DW ELOOVY IRU DzDL
onapre-SD\PHQW VFKHPH DQGDQUORRW IPMVEHUBIVY IRU DZDUHQH
energy use. Tenants have pre-payment meters either for gas or electric and at the

same time are billed for gas or electric thus |ook at bills and pre-SD\PHQW .PHWHUY
Financial costs are often the main way tenants maintain awareness of their energy

use, if costs go up over a short period tenants generally attribute this to an increase

in energy use.

Tenants thatareonapre-SD\PHQW VFKHPH UHJXODUO\ SD\ PRQH\ puDV
is registered on a card and used in the pre-payment meter, and this indicates how
much money is remaining for the use of electricity or gas. Some tenants who are
billed without pre-payment meters are on weekly budget schemes for their bill

payments, so they are aware of how much their fuel costs fluctuate.

199



Evaluation of a Social Housing Retrofit Project and its Impact on Tenant Energy Use Behaviour

Table 26: Behaviour Change related to how tenants monitor their energy use

How do you normally keep track of your energy use?
Before Technical Intervention and After Technical Intervention and
Informational Intervention 2 Informational Intervention 2
Sample Group Look at Bills Look at Look at Look at Bills | Look at Look at
Pre- bills and Pre- bills and
payment pre- payment pre-
Meters payment Meters payment
meter meter
Exposed to 3 (23%) 7 (54%) 3(23%) | 4 (31%) 6 (46%) 3 (23%)
Informational
Intervention 2
Not exposed to 6 (46%) 7 (54%) 0 6 (46%) 7 (54%) 0
Informational
Intervention 2
Total 9 (35%) 15 (58%) 2 (8%) 10 (38%) 13 (50%) 3 (12%)

More than half of the participants keep track of how much energy they are using by
looking at remaining credit on pre-payment meters or by monitoring the weekly cost
of energy and modifying behaviour when required (however energy cost does not

always reflect use).

Tenants that use pre-payment meters generally appear to be more conscious of
their energy use (judging by cost) than those people paying bills quarterly or
monthly.

Perceived Chan ges in Energy Costs

A majority of tenants reported cost savings as a result of the interventions. However

some tenants reported that costs had risen, which may be due to a number of

reasons, for example: Increases in the costV RI WKH WHQDQWf NantsQHUJ\ WDULII
continuing use of fire for space heating (see 5.2.2.4) with increased running costs;

tHQDQWVY EHJLQQLQJ WR XVH WKHLU KHDWLQJ PRUH UHJXODUO)
using after the Technical Intervention because it is more efficient and less energy

and money is wasted on heating; having heating controls installed and programmed

RQ D WLPHG VHTXHQFH ZKHUH KHDWLQJ ZRXOG QRUPDOO\ EH

tenants not understanding how to adjust the programme.
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Patterns of Behaviour R elated to Energy Use

f Within the group a majority of tenants use pre-payment meters or weekly budget
plans for payment of bills and use this to judge energy use.

f Generally tenants who use pre-payment meters appear to be more conscious of
their energy use and use the meter to plan energy use behaviour linked to
available budgets at a particular time of the week.

f Increased fuel bills were reported by tenants after the interventions, which could

be due to:

- Increases in fuel tariff costs

- Tenants continuing the behaviour of fire use for space heating with higher
running costs than the previous gas fire

- Tenants using heating more regularly because of a perception of improved
efficiency due to the Technical Intervention and that less energy and money
is wasted

- Having heating controls installed and programmed on timed intervals where
tenants would previously have had more control over the heating and may
have used it less prior to the Technical Intervention.
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5.3 Core Findings and Identification of Key Patterns

This section provides a summary of all the core findings and shows the relationship

between the Technical Intervention (where applicable), pS D W W HuglaviouR |

UHODWHG WR diQ HNB\ SDOMAWHUQVYTY RI EHKDYLRXUo UHODWHG WR
begin, a summary of the significant impacts of Technical Intervention and

Informational Interventions 1 and 2 is provided in addition to other related findings.

Next the p&RYHQGLQJV ODWUL[T LV SUHVH@WEHW @@ GHVFULEHG
applicable) the relationship between: the technology before the Technical

Intervention; the associated behaviour before the Technical Intervention; the

technology as part of the TechQLFDO ,QWHUYHQWLRQ WKH PpWHPSODWH
DVVRFLDWHG puSDWWHUQV RI EHKDYLRXU UHODWHG WR HQHUJ
patternsY LGHQWMHLHO®DWWHUQVY RI EHKDYLRXU UHODWHG WR HQ!
highlighted.

5.3.1 Significant Impacts of the Technica | Intervention

The synthesis of the patterns of EHKDYLR XU UH O DW Hv@hivVaRd HofpesU J\ XV H |

PWHP $herbedf H GHQWLILHG WKUHH GLVWLQFWLYH JURXSYV LQ ZKLFK
UHODWHG WR HQH U These \gtddips! wePeCdistiiyiisRed by the type of

interaction that tenants had with the technologies introduced as part of the Technical

Intervention. There LV UHIHUHQFH EHOREmEE Rn whick B SighDidamt

change in behaviour occurred and these fall into the three groups of technology

interaction, which the researcher has identified as:

f Pirect Interaction fithe tenant interfaces with (or uses) the technology directly in

their behaviour (i.e. behaviour interacts with the technology);

f |Indirect Interaction] WKH W H Q D QtéffaGeRnitV(oQuUR4&) thie @echnology,
but its introduction can create a significant change in behaviour due to the
influence of the technology on the tenants structural or environmental context
(i.e. technology influences behaviour);

f MNegligible Interaction§ Wdaaht does not interact with technologies of the
Technical Intervention and no change in behaviour arises.
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Building on the findings from Section 5.2, analysis of the following p(WHPSODWH WKHPF
identified significant impacts on behaviour, and were considered to have a direct
i Q W H U DnitMtheR €cfinical Intervention:

Programming central heating controls
Using thermostatic control (majority of tenants changed behaviour)
Using radiator controls (majority of tenants changed behaviour)

Fire use for space heating

~  ~  ~ ~ o~

Hot water use (bathing) (majority of tenants changed behaviour)

Analysis of the following pWHPSODW HideMiKad Pdigihiffcant impacts on
behaviour, and ZHUH FR QV LG H UiRdBectViRercborigtfwith the Technical

Intervention:

f Controlling drafts to maintain thermal comfort (majority of tenants changed

behaviour)
f Close curtains at night to keep warm

f Wearing warmer clothing rather than turning on the heating or turning up the
heating

Analysis of the IROORZLQJ pW H P SderbfisHnoVsigrifieantVifhpacts on
behaviour, and were considered to have a pegligible interaction] ZLWK WKH p7HFKQL
,QWHUYHQWLRQFY

Carry out actions to cut down on gas use

Carry out actions to cut down on electricity use

Use energy saving light bulbs

Switch off all appliances when not in use

Boil only the amount of water needed when boiling the kettle

Use full loads and low temperatures while using the washing machine

~ O~ ~ ~  ~  ~ o~

Turn off any unnecessary lights

The strongest impacts on behaviours related to energy use appear to be associated
with technologies installed as part of the Technical Intervention and represent cases
R1 ige& interaction for ndirect interactiony )RU H[DPSOH D FDVH RI pucC
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LQWHUDFWLRQY ZDV WKH LQW WwBBosFMIthRIQIikBlY ttwHave WKHUPRVWD V
created a significant change in behaviour because the technology (interacted with
DV SDUW RI WKH SURFHVV RI HQJDJLQJ LQ WKH EHKDYLRXU FK
LOQWHUDFWLRQY zZzDV WKH FKDQJH L dieHglazikd)@@LQJ IDEULF V
introduction of effective central heating, which is likely to have led to a significant
change in behaviour because the technology (not interacted with as part of the
process of engaging in the behaviour) changed, and altered the environment and
level of thermal comfort experienced by tenants. Thus, is likely to have led to a

change in draft controlling behaviour.

No significant change in behaviours related to energy use were identified where

tenants did not interact directly or indirectly with the technology introduced as part of

WKH 7HFKQLFDO ,QWHUYHQWLRQ DQG UHSUHVH@QW FDVHV RI
example, in the case of boiling only the amount of water needed when boiling the

kettle, there was no interaction with the technology introduced as part of the

Technical Intervention to engage in the behaviour and no change in structure of the

technology in use, therefore there was pegligible interaction fland is likely that

behaviour change did not occur.

Thus it is suggested from this research that significant behaviour change arises
predominantly due to a change in technology, which changes the structures

of daily behaviour (where interactions with technology occur ) and therefore
change the behaviour related to energy use i tself. However as will be discussed
further in Section 5.4, these changes in behaviour due to technology may create
potential savings in energy, thus enhancing the retrofit effectiveness or create

potential increases in energy use, thus diminishing the retrofit effectiveness.

It can also be surmised that, due to the technologies finteraction and influence on

behaviour related to energy use, any Informational Interventions delivered during

future retrofit projects, should recognise this difference between D WHQ R QG WJNFW

interaction MLQGLUHFVWnd QayligiblDifrsvactoM ZLWK WHFKQRORJ\ DQG LW
potential impact on behaviour. It is important that Informational Interventions target

behaviours related to energy use, not only in a different way due to their varied

relationship with the technology, but perhaps should prioritise behaviours related to

energy use which interact with technologies introduced as part of the Technical

Intervention. This is for two reasons, firstly, when structure changes it appears that

this has an impact on behaviours related to energy use and if Informational
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Interventions are to encourage energy saving behaviours, it seems prudent to
deliver this Informational Intervention in parallel to the Technical Intervention in
order to maximise energy saving behaviour through effective technology interaction.
Secondly, as behaviours related to energy use are at risk of changing in
unpredictable ways due to the Technical Intervention and associated change in
technologies, it is important that Informational Interventions attempt to guide
behaviours related to energy use and avoid behaviour change which may lead to
potential increases in energy use, thus potentially diminishing the retrofit

effectiveness.

5.3.2 Significant Impacts of th e Informational Intervention s

It was not clear if informational intervention 1 and 2 in combination, had an impact
on energy use behaviours. Quantitative data may have helped to distinguish impacts
of the two Informational Interventions, however due to a number of reasons, such as
the difficulty obtaining quality from utility suppliers and quality and scope of the data,
the option was not available.

Informational Intervention 1 : researcher information

It was unavoidable to not have the involvement of Informational Intervention 1,
because this was the influence of the researcher gathering data. It was not clear
whether there was a distinguished impact arising from researcher information alone
(from interviews which all tenants were subject to), or researcher information in
combination with Informational Intervention 2: written and verbal guidance on energy
saving behaviour. Originally it was the intention to observe the distinction between
informational intervention 1 and 2 through the energy use utility data, in conjunction
with a control group which would not receive Informational Intervention 1 or 2,
however due to a number of reasons (see 4.3.2), such as the difficulty obtaining
quality from utility suppliers and quality and scope of the data, this did not take

place.
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Informational Interventi on 2: written and verbal guidance on energy saving

behaviour

Table 27 below indicates tenant responses after the interventions when asked if the
tenants felt they had more awareness about environmental issues as a result of the
informational interventions. If tenants received written and verbal advice this was

referred to in the question.

Table 27: General Change in Environmental Awareness after Interventions

Would you say you were more aware about energy use and the environment  ?

Same level of awareness Slight increase in More awareness
awareness
Exposed to 3 (23%) 5 (38%) 5 (38%)

Informational
Intervention 2

Not exposed to 9 (69%) 2 (15%) 2 (15%)
Informational
Intervention 2

Total 12 (46%) 7 (27%) 7 (27%)

In comparing the two groups, there appears to be a significant impact on awareness
with only 23% of tenants remaining at the same level of awareness. However this
may be due to sampling bias, creating an existing positive attitude towards the
project and their willingness to receive and take on board Informational Intervention
2. As the tenants who were provided with energy advice reported that they would
like more information on energy use and the environment. Therefore reports of
increased awareness may be due the enthusiasm of the group wanting advice and
the fact that they were given information and then asked if this had an impact, and

perhaps giving the socially acceptable answer.

Some tenants did report that Informational Intervention 1 along with Informational
Intervention 2 had an impact on their awareness of environmental issues. Some of
the influence on awareness may have been from external sources and should be
acknowledged. For example, during the study the media profile of environmental
issues increased considerably, partly due to international and domestic policy
developments and events such as the Copenhagen Climate Summit in 2009. This
was expressed in the group exposed to Informational Intervention 2 with 3 (23%) of
the 5 (38%) tenants who reported they had more awareness dperceived that they
were more aware, but also they perceived that everyone in the country was now

more aware than they were in the previous year.
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Informational Interventions appeared to be most effective when tenants had a
limited knowledge of energy saving behaviours prior to Informational Intervention 2.
Tenants reported that when they were already aware of energy saving behaviours
Informational Intervention 2 had no impact because they did not learn anything they
did not already know. Tenants who had gaps in their knowledge of energy saving
behaviour, reported that they had gained knowledge as part of the informational

interventions.

Although sometimes framed in an environmental protection rationale, Informational
Intervention 2 may provide information which encourages or allows energy saving
behaviour primarily due to other tenant priorities and motivations such as saving
money (see section 5.2.1). Many tenants perceive a link between saving money and

saving the environment and by conserving energy they are doing both.

Although it could not be identified if Informational Interventions had a significant

impact on behaviour related to energy use, it is worth noting that knowledge and

skills are a key factor impacting on energy use behaviour (see 5.4.1). This is so

especially when this relates to the introduction of a new technology as part of the

Technical Intervention which then requires the WHQDQW TV LQMWiHJe DnFWLRQ W
behaviour to effectively use the technology. Knowledge and skills also influences
EHKDYLRXUV WKDW KDYH D wiHheQdchnob@ed intrQadceded FWLR QT
part of the Technical Intervention, such as using energy saving light bulbs or

switching off appliances completely when not in use. With this in mind it is important

to acknowledge the importance of knowledge and skills when delivering retrofit

projects along with Informational Interventions so they specifically target not only

guidance on specific technologies being introduced, but also on general behaviours

related to energy use. This may assist the retrofit potential to improve energy

efficiency and reduce carbon by encouraging the effective use of the introduced
technologies and potentially reduce energy use and carbon emissions from other

day to day activities.
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5.3.3 Core Findings Matrix and Key Pattern Identification

Core Findings Matrix

Table 28 below is referred to as the P& RUH )LQGLQ \sh@3 W& torg

ILQGLQJY RI WKH UHVHDUFK uSDWWHUQV RI EHKDYLRXU UHOD\V
WKH\ UHFFXU ZLWKLQ DQG DFURVYV YWHPSODWH WKHPHVY UNH\ S

The & RUH )L QGL Qhay theDdlbwibd ftolumns of information (and related
table headings):

Section reference in the thesis
Technology before Technical Intervention

Associated behaviour before Technical Intervention

f

f

f

f Technology that is part of the Technical Intervention

f Memplate themes %nd associated puSDWWHUQV RI EHKDYLRXU UHODWHG WR
f

Key pattern fidentified

Reading across each row of the p&RUH )L QG L Q dlatidnBhigd)(wh§never

applicable) between the above aspects can be observed. The py&RUH )LQGLQJV ODWULI[T
VKRZV WKH pSDWWHUQV R lernetg)Ku3é&' . RAKKUD ide mpHR NtEN W R

particular pW H P $herbed/feind indicates if this was associated with the Technical

Intervention or not. Organising the uS D W W Hah&idurRelated to energy use fin

this way allows the identification of key patterns { where similar uSDWWHUQV RI
EHKDYLRXU UHODW H GfreguBntiH Qcelit) Jand Xinlidate the types of

LW H P $herbed/fh which they arise. u.H\ SDWWHUQY LGHQWLILFDWLRQ ZLOO

further in the section after table 28.
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Table 28: Core Findings Matrix

TECHNOLOGY ASSOCIATED TECHNOLOGY
SI=e- BEFORE EELACOLE SRR 017 TEMPLATE THEMES &PATTERNS OF BEHAVIOUR RELATED TO ENERGY MRS AN
TION INTERVENTION BEFORE TECHNICAL USE IDENTIFIED
REF. IE APPLICABLE INTERVENTION | INTERVENTION IF APPLICABLE
IF APPLICABLE |IF APPLICABLE
5.2.1 Motivations and General Energy Use Behaviour Change
5.2.1.1 Reported Motivations for Energy Saving  Behaviour
Tenants report that their primary motivation to save energy is to save money, but
are also motivated to save energy to help minimise environmental impacts.
5.2.1.2 | No interventions | All tenants Technical General Gas and Electricity Consumption Behaviour
conducted Intervention in All tenants conducted behaviours to conserve gas and electricity and there was no
behaviours to general impact on behaviours as a result of the Technical Intervention or Informational
conserve gas and Intervention 2.
electricity
5.2.1.3 Technical Reported energy use behaviour
Intervention in A majority of tenants reported no change in energy use behaviour, (this suggests
general that tenants are not consciously aware of, or deliberate their energy use
behaviours.)
Significantly more tenants reported changes in behaviour in the group that was
exposed to Informational Intervention 2.
5.2.2 Space and water Heating
5.2.2.1 | Back boiler A large majority | Installation of Programming central heating controls

heating system
with no
programmable
controls, or
controls in
disrepair

of tenants did not
programme
central heating
controls, due to
not having
access to the
facility or not
knowing how to
use the facility

Central Heating
System with
Combi-boiler and
digital control for
temperature and
timed
programming

The introduction of the heating controls technology from the Technical Intervention
created a significant change in the behaviour of tenants to actively programme their
central heating controls.

Technical Intervention
Influences Behaviour

A significant number of tenants did not change behaviours to actively programme
their central heating controls, due to the following reasons:
1) Tenants did not understand how to programme the central heating controls;

Access to Knowledge
and Skills Influences

Behaviour

2) Tenants manually switched the hot water and/or central heating on or off at the
combi-boiler controls, because they wanted control of energy use for hot water
and/or central heating, to avoid energy use at timed intervals when they did not
wish to use it, or when it was not required;
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Table 28: Core Findings Matrix

TECHNOLOGY ASSOCIATED TECHNOLOGY
S BEFORE el IO SIS TEMPLATE THEMES &PATTERNS OF BEHAVIOUR RELATED TO ENERGY KEY PATTERN
TION INTERVENTION BEFORE TECHNICAL USE IDENTIFIED
REF. IE APPLICABLE INTERVENTION |INTERVENTION IF APPLICABLE
IF APPLICABLE |IF APPLICABLE
3) Tenants manually switched (as above), due to a habit formed through previous | Habit Influences
use of back boiler. Energy Use Behaviour
In the context of social housing it is unclear if the behaviour of manual switching
conserves more energy, than the behaviour of programming central heating
controls.
5.2.2.2 | No thermostatic | All tenants had Installation of Use of thermostatic control
control. no access to a digital control for | The introduction of the heating controls technology from the Technical Intervention | Technical Intervention
facility to control | temperature and | created a significant change in behaviour in a majority of tenants. Tenants used the | Influences Behaviour
temperatures in | timed ; thermostatic controls to change temperatures to suit their needs.
WKHLU KRP|programming. A majority of tenants kept thermostat settings at U &r below.
Tenants who used thermostat settings above U gused thermostat settings at the
slightly higher settings of 21-22 U &
Tenants changed behaviours to use technology and conduct energy saving Access to Knowledge
behaviour, because they were motivated to save energy and had knowledge and and Skills Influences
skill of how to do this. Behaviour
Thermostatic controls were simpler to use in comparison with the controls to
programme central heating to come on at timed intervals and this may be a reason
why tenants changed behaviours to use this technology.
Two tenants from the group that were not exposed to Informational Intervention 2 Access to Knowledge
were unaware of the thermostatic settings that they use and these cases may and Skills Influences
indicate the importance of training or guidance on thermostat controls. Behaviour
There is a potential issue with the location of the central heating controls, in which | Quality of Technical
the thermostat is contained due to the fluctuation of temperature of its location, not | Intervention influences
always reflecting the remaining rooms of homes. behaviour
5.2.2.3 | No thermostatic | All tenants had Installation of Use of radiator controls

radiator controls

no access to a
facility to control
radiator
temperatures in
WKHLU KRP

radiators with
thermostatic
radiator controls

The introduction of the radiator control technology from the Technical Intervention
created a significant change in behaviour in a majority of tenants.

Technical Intervention
Influences Behaviour

Radiator controls were simpler to use in comparison with the controls to programme
central heating to come on at timed intervals and this may be a reason why tenants
changed behaviours to effectively use this facility.
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TECHNOLOGY ASSOCIATED TECHNOLOGY
.SI_I%C': BEFORE EEES\FQEOUR ﬁégﬁl\ﬁ-lc—;pof TEMPLATE THEMES &PATTERNS OF BEHAVIOUR RELATED TO ENERGY :EEgNs-ﬁ:TIE-ERN
INTERVENTION USE
REF. IE APPLICABLE INTERVENTION |[INTERVENTION IF APPLICABLE
IF APPLICABLE |IF APPLICABLE
Tenants who did not change behaviour reported this was because of being Access to Knowledge
unaware of them, not understanding how to use them or for what reason and/or and Skills Influences
leaving them on installation settings. Behaviour
5.2.2.4 | Gas fire All tenants used | Installation of Fire use for space heating
the gas fire as a | (focal point) The replacement of the gas fire with an electric fire (in conjunction with central Technical Intervention
source of heat electric fire, with | heating) technology from the Technical Intervention created a significant change in | Influences Behaviour
due to ineffective | guidance to behaviour in more than half of tenants.
central heating. | tenants to use The communication of information was a factor which encouraged the change in Access to Knowledge
central heating behaviour in addition to the introduced central heating as an alternative means of | and Skills Influences
for space space heating. Behaviour
heating. Tenants did not change behaviours due to being unaware or unclear on the most Access to Knowledge
efficient way to use space heating. and Skills Influences
Behaviour
A number of tenants stated a preference for using a fire for space heating instead Habit Influences
of the central heating and nearly half of the tenants did not change behaviours and | Energy Use Behaviour
continued to use the electric fire.
Some tenants regretted having the electric fire installed and would like to have their | Habit Influences
gas fire back. Energy Use Behaviour
Tenants did not change behaviours because of perceptions and routines developed | Habit Influences
prior to the interventions which were continued afterwards. Energy Use Behaviour
Some tenants initially used the electric fire but then stopped using it because it was
ineffective and costly compared to the gas fire.
5.2.2.5 | Baths with small | A majority of Installation of 5.2.3.5 Hot water use (bathing)

number of
electric showers,
back boiler takes
hours to heat
water.

tenants only took
baths and did this
infrequently and
conservatively
(e.g. sharing bath
water) in order to
save energy and

mains fed
showers
providing instant
hot water from
combi-boiler.

The installation of the mains fed shower technology as part of the Technical
Intervention created a significant change in behaviour in almost half of the tenants.

Technical Intervention
Influences Behaviour

Some tenants perceived the shower to save more energy than having a bath and
thus changed behaviour due to motivations to saving energy.

Access to Knowledge
and Skills Influences
Behaviour
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Table 28: Core Findings Matrix

TECHNOLOGY ASSOCIATED TECHNOLOGY
=6 BEFORE EELACOLE SRR 017 TEMPLATE THEMES &PATTERNS OF BEHAVIOUR RELATED TO ENERGY MRS AN
TION INTERVENTION BEFORE TECHNICAL USE IDENTIFIED
REF. IE APPLICABLE INTERVENTION | INTERVENTION IF APPLICABLE
IF APPLICABLE |IF APPLICABLE
due to Tenants used hot water more frequently, increasing the number of showers and in | Convenience of
inconvenience of some cases baths after the Technical Intervention due to the convenience of the Technology Influences
long hot water combi-boiler rather than the back boiler. Behaviour
heating period. Some tenants took showers instead of baths because of the increased convenience | Convenience of
and time saving compared to using the bath. Technology Influences
Behaviour
Some tenants were unclear on which type of bathing consumed the most energy. Access to Knowledge
and Skills Influences
Behaviour
Some tenants take baths as this provides a warmer more comfortable experience Thermal Comfort
than showers and are willing to use more energy for this experience. influences behaviour
Some tenants continued the behaviour of having baths because they liked having Habit Influences
baths. Energy Use Behaviour
Continued behaviours of using the bath instead of the shower may be linked to Habit Influences
routines when the house was cold before the Technical Intervention, however some | Energy Use Behaviour
tenants did say bathrooms were still cold.
5.2.3 Controlling Drafts and Maintaining Thermal Comfort
5.2.3.1 |Single glazed A majority of Installation of Control Drafts in your home to stop heat escaping

windows and
wooden doors
with significant
drafts.
Ventilation brick
for gas fire which
created drafts.

tenants
attempted to
control drafts.
Some tenants did
not attempt to
control drafts as
they felt it was
overwhelming
and too time
consuming.

PVC Double
glazed windows
and doors

The installation of the external doors and double glazed windows technology as
part of the Technical Intervention created a significant change in behaviour in
almost half of the tenants.

Technical Intervention
Influences Behaviour

This particular change in behaviour may represent example of the Technical
Intervention influencing behaviour to be less conservative of energy than before
Technical Intervention.

Technical Intervention
Influences Behaviour

The installation double glazed windows and doors led to the experience improved
thermal comfort and some tenants no longer felt the need to control drafts.

Thermal Comfort
Influences Behaviour

Just under half of tenants continued to experience drafts, which was likely to be due
to inadequate attention to air tightness in the retrofit process and therefore
continued to conduct behaviours to control drafts.

Quality of Technical
Intervention influences
behaviour
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Table 28: Core Findings Matrix

TECHNOLOGY ASSOCIATED TECHNOLOGY
.SI_I%C':\] BEFORE EEES\FQIEOUR ?I?CPI-'IAI\TIESIF TEMPLATE THEMES &PATTERNS OF BEHAVIOUR RELATED TO ENERGY :TDEEYNI'DI'ﬁ:-II“IE-ERN
INTERVENTION USE
REF. IE APPLICABLE INTERVENTION | INTERVENTION IF APPLICABLE
IF APPLICABLE |IF APPLICABLE
The significant difference in draft controlling behaviour between the two sample Quiality of Technical
groups exposed or not exposed to Informational Intervention 2 is due to tenants in | Intervention influences
one of the particular groups, still experiencing drafts and thus controlling them, behaviour
rather than any informational impact.
5.2.3.2 | Relates to the Relates to the Relates to the Close curtains at night to keep the heat in
same technology | same technology |same technical | The installation of the external doors and double glazed windows technology as Technical Intervention
pre-intervention | associated intervention as part of the Technical Intervention created a marginal change in behaviour. Influences Behaviour
as5.2.3.1 behaviour pre- 5.2.31 This particular change in behaviour may represent example of the Technical Technical Intervention
intervention as Intervention influencing behaviour to be less conservative of energy than before Influences Behaviour
5.2.31 Technical Intervention.
The significant difference in draft controlling behaviour between the two sample Quiality of Technical
groups exposed or not exposed to Informational Intervention 2 is due to tenants in | Intervention influences
one of the particular groups, still experiencing drafts and thus controlling them, behaviour
rather than any informational impact.
Changes in behaviour may also be linked to external circumstances, such as not External
having curtains up temporarily during and post retrofit. circumstances
influence behaviour
5.2.4.3 | Relates to the Relates to the Relates to the Put on warm clothing rather than turn heating up

same technology
pre-intervention
as 5.2.3.1

same technology
associated
behaviour pre-
intervention as
5.2.3.1

same technical
intervention as
5.2.3.1

The Technical Intervention of external doors, double glazed windows technology
and effective central heating created a significant change in behaviour with nearly
quarter of all tenant wearing warmer clothing occasionally rather than frequently.

Technical Intervention
Influences Behaviour

This particular change in behaviour may represent example of the Technical

Intervention influencing behaviour to be less conservative of energy than before the

Technical Intervention.

Technical Intervention
Influences Behaviour

The Technical Intervention of external doors, double glazed windows technology
and effective central heating improved the level of thermal comfort for tenants. This
is likely to have impacted on the behaviour to wear warmer clothing less frequently.

Thermal Comfort
influences behaviour

Tenants with young children reported that they wear warmer clothing when children
are not in the house and avoid using the heating. When children are in the house
tenants use central heating and/or fires for the warmth of children and cease to use
extra clothing for themselves.
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