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Abstract: Sustainable development entails socio-economic wellbeing, which is often threatened by 
weather hazards. Indeed, the need to minimise the adverse impact of climate change and extreme 
weather events cannot be overstressed. Notably, damage to the built environment by extreme 
weather and its consequential effects is highly significant. This emphasises the need for a climate-
resilient built environment. Thus, this study derived the strategic capability areas required by busi-
ness organisations to achieve the flood resilience of their built environment. The research method 
involved rounds of review by a carefully selected team of experts, and the review of lessons from 
four case studies. Twenty-six capability areas were identified from literature but were consolidated 
to nineteen at the end of data collection and analysis. The capability areas covered how properties 
are used and managed as well as the actual fabric and design of business premises/properties. The 
capability areas included awareness and understanding of flood risk to property, review for a flood 
resilience scheme, product acquisition for flood risk management, dynamic stakeholder identifica-
tion and strong network, maintenance and post-flood management scheme, physical characteristics 
of the property and business data management. Professionals and business organisations can use 
the outcome of this study as a guide for business premises flood resilience enhancement planning 
and decision making. 
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1. Introduction 
Sustainable development targets and general societal wellbeing are often threatened 

by weather hazards. Commercial properties contribute significantly to the economy, with 
a 2.2 per cent average growth rate since 2008. The value of business properties is dispersed 
throughout a larger range, assuring both local and national economic development [1]. 
Floodlist [2] estimated the property market loss from the February 2020 floods in the 
United Kingdom (UK) as GBP 297 million. In 2012, a year that witnessed a wet summer 
in the UK, flooding affected about 8000 properties in the UK [3]; insurers paid out a sum 
of GBP 373 million in claims for flood damage to business properties and paid business 
interruption claims to the value of GBP 40 million, and GBP 690 million on properties [4]. 
The damage from the February 2020 flood alone significantly compares with the total 
damage in 2012. Records of climate impacts accentuate the need to adapt and fortify prop-
erties and businesses at large against climate events. Despite previous efforts, more effort 
is needed to enhance property resilience to floods through improved planning and recov-
ery [5]. Pluvial and fluvial flooding are frequent occurrences in some locations [6] thereby 
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making business premises and the environment unhabitable and business operations in-
terrupted. In such instances, based on experiences in the UK, and others, the possession 
of some capabilities does limit business premises and asset damage thereby speeding up 
business recovery [7]. To this end, Saito [8] highlighted the need to adopt flood risk man-
agement systems that shield against climate change impacts, Terdpaopong and Rickards 
[9] highlighted the need for company resilience to flooding for greater sustainability, As-
gary [10] and Skouloudis et al. [11] discussed SMEs flood resilience and asset protection 
challenges, while Ogie et al. [12] provided some information meant to help decision mak-
ing on hydrological infrastructure assets. In relation to achieving organisational goals 
which include managing and surviving climate events such as flooding [13,14], Yen-
Tsang, Csillag, and Siegler [15] described the need for capabilities. In the context of climate 
resilience, Bosher [16] identified some structural and operational issues that can be effec-
tively addressed with relevant capabilities at the organisation level. 

UNISDR [17] submitted that capacity can also be referred to as capability and Khan, 
Vasilescu and Khan [18] described capacity in the context of catastrophes, such as climate 
events, as resources, means, strengths, structural measures, flood knowledge, skills, net-
works, resources, facilities and other non-structural measures which enables a system to 
cope with, withstand, prepare for, prevent, mitigate or quickly recover from a disaster. 
Structural measures refer to physical measures aimed at ensuring the strength and resili-
ent ability of the surrounding environment and building members [19]. Examples include 
the use of flood resilient paint and raising the position of sockets above the anticipated 
flood level [20]. Non-structural measures refer to non-physical measures such as aware-
ness, training and administrative actions [20]. Capabilities define the coping response, ab-
sorptive ability, adaptive strength and in turn the overall resilience of a system in a disas-
ter situation. According to UNISDR [17], resilience is the ability of a system, community 
or society exposed to hazards to resist, absorb, accommodate and recover from the effects 
of a hazard in a timely and efficient manner, including through the preservation and res-
toration of its essential basic structures and functions. In the context of the built environ-
ment, according to Bosher [21], a climate or disaster-resilient built environment is ‘de-
signed, located, built, operated and maintained in a way that maximises the ability of built 
assets, associated support systems (physical and institutional) and the people that reside 
or work within the built assets, to withstand, recover, and mitigate for, the impacts of 
extreme natural and human-induced hazards’. 

The aim of this study is to identify and verify the strategic capability areas needed at 
the organisation level to enhance the flood resilience of the business premises of micro, 
small and medium-sized enterprises (MSMEs). MSMEs are significant to the economy of 
a nation and the flood resilience of business premises to climate-induced catastrophes are 
important to ensure business continuity [22]. Indeed, MSMEs are large employers of la-
bour and their activities feed into the broader market [23]. However, MSMEs are highly 
vulnerable to disruptions basically because of their inherent limited risk management ca-
pability [23–25]. Various economic analyses on floods [26] as well as submissions on the 
magnitudes of direct physical and indirect losses, and loss estimation procedures have 
been reported in the literature [27–30]. Despite this, many MSMEs are not prepared [31]. 
CSES [32] and Ward and Rhodes [33] defined micro-businesses as business organisations 
with 0–9 employees, small-sized enterprises are businesses with employees between 10 
and 49 employees and medium-sized enterprises are businesses with 50–249 employees. 

This study explored existing knowledge and consolidated it with new knowledge 
from experts alongside the first-hand recovery experience of case organisations. This was 
needed to identify organisation-based capabilities for flood resilience considering the dy-
namism of demands and the growing need for improved business resilience. Sustainable 
development entails the existence of resilient physical properties and the preservation of 
economic activities. This study examined existing knowledge by reviewing the literature, 
incorporating expert submissions and carefully consolidating the capability areas using 
the lessons learnt from the recovery experience of previously flooded MSMEs. It is 
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believed that a rigorous expert review and the case study lessons from the recovery expe-
rience of previously flooded MSMEs represent a unique addition to previous business 
resilience-related studies. This study acknowledges the relevance of multiple stakeholders 
to the flood recovery process but focuses on the business organisation perspective. This is 
because flood recovery is psychologically and emotionally draining to business owners as 
they are largely left to manage their business premises recovery as individual organisa-
tions. The outcome of this study will guide business administrators, community flood 
groups and professionals on the strategic capabilities that are useful to enhance the resil-
ience of business premises. The need to enhance the flood performance of commercial 
properties and be able to build back better after a flood cannot be overemphasised. 

2. Literature Review 
2.1. Dynamic Capabilities Theory 

Neise and Diez [34] highlighted the principle of dynamic capability and the idea of 
routine as it applies to flood adaptation. Routines are standard operating procedures; they 
are predictable behavioural patterns existing in an organisation during normal operations 
while dynamic capabilities require novel conceptualisation based on what circumstance 
demands. Dynamic capabilities can be skills, knowledge and facilities that allow organi-
sations to reconfigure procedures as circumstances change and they emerge from the 
modification of routine procedures. For an organisation to evolve to achieve resilience, 
steady progressive modification to operational routines is germane and this highlights the 
importance of understanding necessary strategic capabilities. This study acknowledges 
that the extent of damage from floods depends on the velocity of flow, depth and duration 
of inundation among other factors. The study believes that the deployment of appropriate 
capabilities in all instances will mitigate the extent of the damage. Even though location 
and firm size influence the strategy and adaptation capacity of organisations [34], organ-
isation learning principles should be applied to both operating routines and dynamic ca-
pabilities [35], also in the context of a flood. Hence, strategic capabilities for enhancement 
are explored in the further sections of this study. 

2.2. Strategic Capability Areas for Enhancing the Flood Resilience of a Business Premises 
The capability areas identified from the literature relate to physical facilities, institu-

tional relationships, societal coping mechanisms, human knowledge, skills, social rela-
tionships, as well as leadership and management. Some of the listed capability areas (Ta-
ble 1) were not clearly described in the literature as capabilities related to built environ-
ment flood resilience. Thus, all the capabilities extracted were subjected to rounds of ver-
ification by experts and stakeholders in case study organisations. 

Table 1. Capability areas and brief descriptions. 

* SN Capability Areas  Brief Description Literature 
Source 

1 Understanding of flood risk to prop-
erty 

This refers to the knowledge of a business 
owner about flood risk. The owner’s knowledge 
level might influence the business’ disposition 
towards flood risk. This is expected to lead to a 
detailed mitigation survey. 

[36–38]  

2 Planning or review for a flood resili-
ence scheme  

This relates to the appraisal of available flood 
protection/management options. This is ex-
pected to lead to a clear, workable plan and 
schedule for a flood mitigation/resilience 
scheme.  

[36–38]  
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3 Survey of property  

This is about business and property evaluation 
towards selecting a suitable flood management 
option. This is expected to result in a detailed 
design specification for the property. 

[37,38]  

4 Acquisition of relevant facilities  

This relates to the purchase and understanding 
of the purpose and function of flood resilience 
facilities. This is about the availability of rele-
vant facilities.  

[38,39]  

5 Installation and post-flood manage-
ment scheme relationships  

This involves the management of the installation 
period and preparations for potential disrup-
tion. This is about the pattern and strength of 
the post-installation relationship with the facil-
ity supplier and installer.  

[38]  

6 Operation and maintenance  

The operation, storage and maintenance require-
ments. This relates to the ability for effective re-
sponse readiness and maintenance of facilities 
after use. 

[38]  

7 The organisation of disaster scenario 
simulations  

Participation in drills and flood scenario simula-
tions. It creates physical and mental alertness. 

[37,40]  

8 
Built environment-related safety pre-
cautions  

Such as switching off power or power banks, 
fastening water tanks and external furniture, 
etc., to prevent complications. 

[37]  

9 
Retaining the interest of customers in 
goods and services 

Retaining the interest of customers in goods and 
services. Sustaining customer interest is im-
portant to business resilience. 

[41]  

10 Turnover and cash flow management  This is about fund availability, cash flow and 
turnover and how they affect fund availability. 

[41,42]  

11 Insurance adequacy and management   
Knowledge and existence of insurance. Even if 
steps have been taken to protect a property from 
flooding, there is still need for flood insurance. 

[36,37,41]  

12 Transport/delivery system  Access preservation (accessibility). Access guar-
antee for recovery and resilience activities. 

[41,42]  

13 Utility supply  
Continuity of supply through the preservation 
of the existing system or the availability of alter-
natives. 

[36,40,41]  

14 Communication system  
Continuity of supply through the preservation 
of the existing system or the availability of alter-
natives. 

[41]  

15 

Flood proof store/flood-proof protec-
tion for flood stock and contents 
(Stocks and equipment)—In-house 
protection of some contents 

Flood proof store/flood-proof protection for 
flood stock and contents (Stocks and equip-
ment)—in-house protection of some contents. 

[41]  

16 Record/business data management  
Business information, data policies and tech-
niques. Accessibility of documents relating to 
premises repair/renovation. 

[37,41,42]  

17 
Management of disruption to produc-
tion/service/operations/processes  

Culture and attitude to disruptive events. 
Preservation of right frame of mind. [36,37,41]  

18 
Crisis response budget (Income gener-
ation and cash-flow management)  

A specific provision of funds for managing 
damages caused by flood on one’s premises. [41–43]  
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19 General awareness and commitment 
to resilience  

Training and awareness creation and apprecia-
tion of the need for built environment resilience 
within the organisation. Appreciation of the 
need for built environment resilience. 

[36,40,41]  

20 Statutory compliance  Compliance with existing property-related 
standards. 

[37]  

21 Paper records management Accessibility of documents relating to premises 
repair/renovation. 

[37]  

22 
Decision-making without recourse to 
superior in emergencies 

Authority to make decisions has been given to 
staff. Quick response to people-activated pre-
vention and protection facilities. 

[36,40]  

23 
Definition of roles and responsibilities 
and how it changes in disaster situa-
tions  

Understanding information flow—aids decision 
making. [40]  

24 

Post event operation, analysis and 
management—plans for adapting and 
performing better in the future, inno-
vativeness, lessons learnt—view shar-
ing and documentation. 

Post-event operation, analysis and manage-
ment—plans for adapting and performing better 
in the future, innovativeness, lessons learnt—
view sharing and documentation. 

[37,44] 

25 

System and protocols for mobilising 
external/support resources when 
needed (Network strength)—stake-
holder identification 

Effective mobilisation of resources when 
needed, e.g., contractors to assist in preserving 
equipment from flood water, firefighters, etc. 

[36,40]  

26 
Physical resilience or adaptability of 
premises  

The sophistication of adaptation measures. Ac-
cessibility or partial usability of the property. A 
flexible and distributed workplace enables the 
collaboration of employees, suppliers and cus-
tomers during crises. 

[45]  

* SN—Serial Number. 

An interesting development which requires the deployment of strategic capabilities 
is the discussion around Flood Performance Certificates (FPC), a certificate showing the 
flood risk profile of each property. This discussion emerged in the UK to encourage busi-
nesses and property owners to embrace flood resilience measures [46]. This is likely to 
have several consequences, including renters receiving a more thorough briefing on the 
flood resilience of assets and insurance firms making judgments based on FPC ratings. It 
is also a chance for firms to explore gradual resilience improvements. All of these would 
make it easier to disperse the financial burden of floods over time [46] and possibly to make 
it more equitable among stakeholders. In terms of overall policy, regulatory and implemen-
tation infrastructure for FPCs, testing and other considerations are necessary [47,48]. 

3. Research Method 
A thorough literature search using keywords such as capabilities, structural 

measures, non-structural measures, business resilience, capability areas, flood adaptation, 
organisation resilience and built environment flooding was undertaken to identify a list 
of capabilities that are required for enhancing the flood resilience of business premises. 
The capabilities (Table 1) identified from the literature were taken through a multi-stage 
verification process which involved scoring and qualitative review rounds of modified 
Delphi by experts and four case studies. The expert forum review allows the acquisition 
of deep knowledge from a team of experts [49], while a case study permits a relatively 
detailed focused evaluation, analysis and reporting of a phenomenon [50]. The research 
process for this study is presented in Figure 1. 
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Figure 1. Research process. 

3.1. Expert Forum Review (Modified Delphi Approach) 
Table 2 describes the width and depth of knowledge of the panel members. The 

choice was made to select experts with knowledge of the built environment and flood risk 
management, those that have experienced flooding, worked on the recovery of commu-
nities that have experienced flooding, those involved in disaster and flood-related policy-
making or those with flood protection or flood damage response experience as well as 
expertise in the built environment. Scholars who have carried out extensive research in 
flooding, communities and household and business recovery were also engaged. The 
panel was briefed on the significance of the structural and non-structural areas of invest-
ment in flood risk management and how this relates to built environment resilience. The 
briefing was to ensure that panel members had adequate information about what was 
expected from them in this study. 

Table 2. Designation and brief on expert forum members. 

SN Code Ref. Designation Area/Profession 

1 JR 
Working with communities exposed to flooding. Prop-
erty level resilience practitioner. Principal officer—Flood 
Risk Management, Technical Consultancy. 

Flooding and property level resilience pro-
fessional with many years of experience. 

2 LJ The owner of a flood-affected business.  Chair of a 
Flood Action Group. 

A business owner with flood experience, 
Chair of a flood action group. Flooded on 
several occasions. Experienced in managing 
self and community businesses. 

3 LT Flood Recovery Coordinator for a flood disaster. 

Flood Recovery Coordinator. 
Civil Engineer—expected to contribute 
from a civil engineering perspective and in-
dividual/community business and business 
premises recovery perspective.   

4 EM Academic. 

Community, household and business resili-
ence. Completed several pieces of research 
on extreme weather events and their impact 
on businesses and households. 

5 RC Policy Officer, Government agency. 

Participated in funded flood disaster pro-
jects. Worked as the national contact point 
for a property level protection scheme in the 
floods team. Implemented a review to em-
bed the approach in the delivery of flood 
management. 

6 KH Insurance professional. Insurance professional with over 20 years of 
experience. 

Literature 
review: 

Identification 
of capabilities

Capabilities 
verification: 

Expert scoring 
- Round 1    

(10 experts)

Capabilities 
verification: 

Expert scoring 
- Round 2     

(10 experts)

Capabilities 
review: 

Qualitative review                
(6 experts)

4 no. Case 
studies -

12 
interviews
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7 TR Insurance professional. 
Operations Vice President and the Engi-
neering Manager of a leading insurance 
firm. 

8 KC Resilience Planning and Continuity Officer. Business Resilience, Resilience Officer. 

9 TS Researcher. 
Property and Flood Risk Management ex-
pert. 

10 PS Researcher. 
Flood risk assessment and management, 
territory, risk, and public policy. 

A 10-member expert forum team was involved in the first round of capability area 
verification, and six experts were engaged in the third round of the review which was a 
qualitative review. The sizes of the expert review panels aligned with the proof provided 
by Boje and Murnighan [51] and the study observed no effect of group sizes on decision-
making techniques when it engaged groups made up of 3, 7 and 11 members. Moreover, 
Adler and Ziglio [52] submitted that the composition and quality of a panel matter more 
than the size especially when the heterogeneity of the panel is not prominent. Similarly, 
Powell [53] acknowledged the variation in the number of participants in panel-based re-
search techniques but submitted based on the comment of Murphy [54] that there is scant 
evidence of panel size on the credibility of outcomes and that an expert panel is not ex-
pected to be statistically representative but rather be made up of experts with appropriate 
qualities. Panel sizes ranging from 5 to 10 have also been engaged by previous researchers 
[49,55,56]. Based on the evidence available in previous studies, the panel size was ade-
quate [49,52–56]. 

The first round of evaluation was achieved by using a 5-point Likert scale question-
naire administered to the consented experts. They indicated their agreement with the suit-
ability and the importance of the capability areas separately. The questionnaire was used 
as a method of knowledge extraction from the team of experts due to its suitability for 
numerically evaluating adequacy and consensus [57]. The mean score was used to meas-
ure how the members of the expert panel indicated their levels of agreement with the 
identified capability areas after the first round. Only capability areas with mean scores of 
2.5 or above were considered for the second review and verification. The third stage was 
a review achieved by providing the expert team with more information on each capability 
area, and rather than scoring, panel members undertook a qualitative review and consol-
idated the capability areas. Qualitative interviews and reviews offer the opportunity of 
receiving in-depth insights into a phenomenon of interest [58]. This stage was followed 
by case study interviews. 

3.2. Case Studies 
The case studies were conducted to scrutinise the applicability of the verified capa-

bility areas based on the recovery experiences of the case organisations. The three main 
criteria for selecting the case study businesses were: (a) Membership of a defined property 
use class, e.g., shops, retail warehouses, hairdressers, undertakers, travel and ticket agen-
cies, post offices, pet shops, sandwich bars, showrooms, domestic hire shops, dry cleaners 
and internet cafes, restaurant and snacks bars, drinking establishments, hot food takes 
away, hot food take away and hotel and guest houses. (b) Being an MSME. (c) The prop-
erty must have previously experienced flooding. Four case study organisations were se-
lected for the study. Property owners, business owners and staff in the organisations that 
experienced the flood and the recovery process were engaged. 

The case studies were undertaken by methodically reviewing the flooding and the 
recovery experience of their organisation and its premises with the respondents. This was 
aimed at establishing the capabilities utilised and their alignment with the capabilities 
earlier verified in the expert forum. In addition to the review of the flooding and recovery 
experience, the stakeholders in the organisations were interviewed on the specific 
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capabilities required for enhancing the flood resilience of the built environment of their 
businesses. Lastly, respondents were asked to bare their minds on the appropriateness of 
the already identified capability areas for enhancing the flood resilience of the built envi-
ronment of their premises. Data from the case studies were analysed using content anal-
ysis, i.e., identifying key points and topics in the case study interviews [59]. Selective cod-
ing, which involves matching points or ideas in a discussion to an existing or a formed 
theme [50] was mainly employed in this study. This was appropriate because the relevant 
themes (i.e., capability areas) had already been identified and documented. Consideration 
was also made for the possibility of adding a new set of capabilities. The unit of analysis 
in the case studies was ‘interview with individuals about their organisation’ [50]. A total 
of three interviews were conducted in each of the four case study organisations (i.e., a 
total of 12 interviews). 

4. Data Analysis and Results 
4.1. The Expert Review 

The expert review stages 1 and 2 were to screen the strategic capability areas identi-
fied from the literature. The decision was taken to eliminate capability areas with a mean 
value of less than 2.50 out of 5.00, this was to ensure that only suitable capability areas 
were considered in the next phase of the research. This approach was utilised by Baba-
tunde and Perera [55], though variables with mean scores of at least 3.00 were selected in 
the study. The result of the expert rating of agreement with the suitability of the capability 
areas (Table 3) showed that no variable scored less than 2.50, and no variable was elimi-
nated. The top five in terms of the mean score were understanding of flood risk to prop-
erty, review for a flood resilience scheme, acquisition of relevant products for flood risk 
management (materials and technologies), a survey of the property and the availability of 
flood-proof protection for stocks and contents. The top five key capability areas recorded 
mean scores above 4.00 on a scale of 5.00 (Table 3), this implies that experts largely agreed 
on the need for a business to possess and utilise all the listed capabilities for resistance 
and resilience. Out of 26 capability areas, only 1 scored below 3.00 on a scale of 5.00. SCA1–
SCA26 are the code references for the capability areas 1 to 26. The lowest score in the first 
rating was 2.90, followed by 3.30 while the lowest score in the second rating was 3.40. The 
average mean score of the listed capabilities increased from 3.89 to 3.97. It should be noted 
that variables with mean scores of less than 2.5 were eliminated but all the capability areas 
were considered fit for the next stage of review since none scored below 2.5. 

Based on the results, all the capability areas were considered in the next phase of the 
research, that is, the second expert rating. In the second round of verification, experts in-
dicated their agreement with the variables by scoring the variables on a Likert scale of 1–
5. Table 3 shows that the experts rated the identified capabilities high in the second round 
(Round 2). The topmost five areas were understanding of flood risk to property, planning 
or review for a flood resilience scheme, insurance adequacy and management, general 
awareness and commitment to resilience and the acquisition of relevant products for flood 
risk management (building materials and technologies). The top five in terms of experts’ 
agreement in the first and second ratings were similar, in the sense that the same three of 
the top five factors appeared in both ratings. The new inclusions among the first five ca-
pabilities in the second rating were insurance, and general awareness and commitment to 
resilience; they replaced the acquisition of relevant products for flood risk management 
and flood survey of the property. However, all the capability areas scored above 2.50 (Ta-
ble 3). 
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Table 3. Result of the first and second rating-expert screening of the identified capability areas for 
enhancing the flood resilience of business premises. 

  ROUND 1  ROUND 2  
Ref. Code Capability Areas Mean Rank Mean Rank 

SCA1 Understanding of flood risk to property 4.80 1 4.90 1 
SCA2 Planning or review for a flood resilience scheme 4.60 2 4.80 2 

SCA3 Acquisition of relevant products for flood risk management  
(building materials and technologies) 

4.60 2 4.20 5 

SCA4 Survey of property 4.30 4 4.00 9 

SCA5 
Flood proof store/flood-proof protection for stock and contents (Stocks 
and equipment) 4.20 5 4.20 5 

SCA6 Operation and maintenance ability 4.10 6 4.20 5 
SCA7 Safety precautions—built environment-related 4.00 7 4.10 8 
SCA8 Turn-over and cash flow management 3.90 8 3.80 17 

SCA9 
Record/Business data management (e.g., back up of documents at dis-
tant locations) 3.90 8 3.70 20 

SCA10 General awareness and commitment to resilience 3.90 8 4.30 3 
SCA11 Decision making without recourse to superior in emergencies 3.90 8 4.00 9 

SCA12 Definitions of roles and responsibilities and how they change in disas-
ter situations 

3.90 8 3.80 17 

SCA13 Post-event review, analysis and management 3.90 8 3.90 13 

SCA14 
System and protocols for mobilising external resources when needed 
(network strength) 3.90 8 3.90 13 

SCA15 Adaptability/flexibility of property (property design and construction) 3.90 8 4.00 12 
SCA16 Installation and post-flood management scheme relationships 3.80 16 3.70 20 
SCA17 The organisation of disaster scenario simulations 3.80 16 3.90 13 
SCA18 Management of disruption to operation/production/service 3.80 16 3.80 17 
SCA19 Insurance adequacy and management 3.70 19 4.30 3 
SCA20 Crises response budget 3.70 19 3.70 20 

SCA21 
Paper records management (e.g., duplication of documents at distant 
locations) 3.70 19 3.70 20 

SCA22 Communication system 3.60 22 4.00 9 
SCA23 Transport/delivery system 3.50 23 3.40 25 
SCA24 Utility supply 3.50 23 3.90 13 
SCA25 Statutory compliance 3.30 25 3.50 24 
SCA26 Retaining the interest of customers in goods and services 2.90 26 3.40 25 

The quantitative screening stage was followed by a qualitative review where experts 
provided qualitative feedback. This stage involved a six-member expert panel, and the 
panel members were from the ten experts that participated in the earlier rounds of rating. 
The designation and a brief on the six-panel members are presented in Table 4. The criteria 
for selecting the experts is discussed in the research methods section. Table 5 is only meant 
to provide a brief on the six members that participated in the qualitative review. 

Table 4. Designation and area of practice of expert review panel members. 

SN Code Ref. Designation/Area of Practice 
1 JR Property level resilience practitioner. A current member of a city council resilience team. 

2 TR Property/general risk and damage assessment professional. Operations Vice President and Engi-
neering Manager of an insurance firm. 

3 LJ The owner of a flood-affected business. Chair of a Flood Action Group. 
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4 LT Flood Recovery Coordinator for businesses, households and communities. Project Manager and 
Construction professional. 

5 RC 
Policy Officer, Government agency. Worked as the national contact point for property-level pro-
tection scheme. 

6 KH Insurance professional (business and property risk management). 

Table 5. Summary of consolidated capability areas. 

Code Key Capability Areas Outcome of Review Revised 
Code 

Revised Definition of Capa-
bility Areas 

SCA1 Understanding of flood risk to prop-
erty 

SCA19 merged with SCA 
1 and the definition re-
vised 
SCA19 → SCA1 

SCA1 Awareness and understanding 
of flood risk to property  

SCA2 Planning or review for a flood resili-
ence scheme 

No change SCA2 Planning or review for a flood 
resilience scheme  

SCA3 Survey of property No change SCA3 Survey of property  

SCA4 
Acquisition of relevant products for 
flood risk management  No change SCA4 

Acquisition and installation of 
relevant products 

SCA5 Installation and Post-flood manage-
ment scheme relationships Renamed SCA5 

Maintenance and post-flood 
management scheme relation-
ships  

SCA6 Operation and maintenance ability Renamed SCA6 Operation of acquired facilities  

SCA7 
The organisation of disaster scenario 
simulations (Full participation of mem-
bers)  

No change SCA7 The organisation of disaster 
scenario simulations  

SCA8 
Safety precautions—built environment 
related 

Merged with SCA23  
(SCA8 → SCA23)  

  

SCA9 
Retaining the interest of customers in 
goods and services 

Merged with SCA10  
(SCA9 → SCA10) and 
definition revised 

  

SCA10 Tur-over and cash flow management  

SCA9 Merged with 
SCA10  
(SCA9 → SCA10) and 
definition revised 

SCA8 
Turnover, cash flow and cus-
tomer management  

SCA11 Insurance adequacy and management No change SCA9 
Insurance adequacy and man-
agement  

SCA12 Transport/delivery system 

Merged with SCA13 and 
SCA14 and renamed  
SCA12 → 
SCA13+SCA14 

SCA10 Utility and communication 
system  

SCA13 Utility supply  

Merged with SCA12 and 
SCA14 and renamed  
SCA13 → 
SCA12+SCA14 

  

SCA14 Communication system 

Merged with SCA12 and 
SCA13 and renamed  
SCA14 → 
SCA12+SCA13 
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SCA15 
Flood proof store/flood-proof protec-
tion for stock and contents (Stocks and 
equipment) 

No change SCA11 
Flood proof store/flood-proof 
protection for stock and con-
tents  

SCA16 
Record/Business data management 
(e.g., backup of documents at 
distant locations) 

No change SCA12 
Record/business data manage-
ment  

SCA17 Management of disruption to produc-
tion/service/operation/process 

No change SCA13 Management of disruption to 
production/service/operation  

SCA18 Crises response budget No change SCA14 Crises response budget  

SCA19 General awareness and commitment to 
resilience  

Merged with SCA1   

SCA20 Statutory compliance Eliminated   

SCA21 
Paper records management (e.g., du-
plication of documents at distant loca-
tions) 

No change SCA15 Paper records management  

SCA22 Decision making without recourse to a 
superior in emergencies  No change SCA16 

Decision making without re-
course to a superior in emer-
gencies  

SCA23 
Definitions of roles and responsibilities 
and how they change in disaster situa-
tions 

SCA8 merged with 
SCA23  
SCA8 → SCA23 

SCA17 
Definitions of roles and re-
sponsibilities and how they 
change in disaster situations  

SCA24 
Post-event review, analysis and man-
agement No change SCA18 

Post-event operation, analysis 
and management  

SCA25 
System and protocols for mobilising 
external resources when needed (Net-
work strength) 

Name shortened SCA19 Network strength  

SCA26 
Adaptability/Flexibility of property 
(Property design and construction) Name was revised SCA20 

Physical resilience of the fabric 
and structure of a property 

Presented in the succeeding paragraphs are the comments of the panel members on 
each of the capability areas during the qualitative review. TR suggested the merger of 
operation and maintenance (SCA6) with the installation and post-flood management 
scheme (SCA5). However, based on the submissions of other expert panel members, the 
installation and post-flood management scheme was revised to include maintenance, i.e., 
maintenance and post-flood management scheme relationships. Moreover, operation and 
maintenance (SCA6) were renamed as the operation of acquired facilities; the mainte-
nance aspect is now part of the post-flood management scheme relationships (SCA5). 
With the development, the comments of TR, JR and RC were satisfied. Moreover, TR sug-
gested the exclusion of safety precautions (SCA8) as a substantial capability area; this was 
because the required safety precautions are about the plan in place for floods by the or-
ganisation. A similar submission was made by RC, but LT and LJ were silent on it. There-
fore, the suggestion was adopted, and safety precaution was merged with the definitions 
of roles and how they change in disaster situations (SCA23). Moreover, retaining the in-
terest of customers was perceived not to be good enough to stand alone as a capability 
area; therefore, it was merged with turnover and cash flow management (SCA10). 

Further, TR stated that businesses take advice from insurance brokers and that insur-
ance (SCA11) will no longer be available to businesses through FloodRe in the UK; there-
fore, insurance can be taken off the list of capabilities. LT also felt it can be eliminated 
because of the FloodRe issue. RC also raised concerns about some businesses’ decision not 
to claim; the capability was retained because three other experts did not object to its rele-
vance as a capability area, and insurance adequacy and management will still be relevant 
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to businesses in other countries. All other submissions were carefully considered and are 
summarised in Table 6. 

Table 6. Brief on case studies. 

SN Criteria Case Study 1 (CS1) Case Study 2 (CS2) Case Study 3 (CS3) Case Study 4 (CS4) 

1 
Type of 
business 

Bed and breakfast/guest 
house. Semi-detached 
three-storey edifice 

Restaurant operating on 
the ground floor of a 
two-storey building 

Retail store (toys and 
games) operating in a 
two-storey Building 

The coffee shop oper-
ates on the ground 
floor of a multi-storey 
terraced building 

2 Location Lakeland, a tourist town 
close to River Greta, UK 

Waterfront, River Ouse, 
York, UK 

Cockermouth, UK 
Quayside, Newcastle, 
UK, River Tyne, a 
river at the quayside. 

3 
Years 

flooded 
2009, 2012 and December 
2015 

Flooded about five times 
in 2015 due to its close-
ness to a river that over-
flowed its banks because 
of torrential rain. It was 
submerged up to six feet 
in floodwater in Decem-
ber 2015 

Significantly flooded in 
2009 and 2015 

Flooded in 2013 

4 
Additional 
summary 

Built in 1908, remodelled 
about 31 years ago. Prop-
erty spaces include an en-
trance lobby and reception 
rooms, dining room, living 
room, kitchen, utility 
room, outside utility store, 
water closet, patio, garden 
and garage.  

An early 19th-century as-
set. The business has a 
turnover of about two 
hundred and fifty thou-
sand pounds (GBP 
250,000) per annum. 
Property spaces include 
an eating area with furni-
ture, bar, kitchen and 
store.  

A two-storey terraced 
Georgian house was built 
around 1750. The busi-
ness has two directors; 
they are also the business 
property owners. A pri-
vate limited company 
founded in January 2012. 
Currently records an an-
nual turnover of about 
two hundred and fifty 
thousand pounds (GBP 
250,000). 

The location is per-
ceived to be strategic 
for the business be-
cause of the view it 
provides over the 
River Tyne, and its 
closeness to offices. 

Eventually, some of the panel suggestions were adopted while some were not. Some 
were not taken up because they were not objected to by a majority of the experts, or they 
were beyond the scope of this study. After careful consideration of the submissions of the 
panel, the initial 26 capability areas were consolidated into 20 capability areas (Table 5). 
The consolidated list of capability areas was ratified by the expert forum members; none 
of the members provided further comments when further review was requested.  

After the qualitative expert review, case study interviews were conducted to capture 
the lessons from the capabilities deployed during the flood recovery process of the case 
organisations. The lessons were expected to validate the outcome of the expert review and 
expand the list of capability areas. A brief on the case studies is provided in Table 6. 

4.2. Case Studies 

A total of 12 interviews were conducted for the case studies (three per case study), 
and the interviewees were the business property owners, the business owners and the 
staff of the organisations. They are key stakeholders involved in the day-to-day admin-
istration of the businesses and they witnessed the floods that affected their organisations. 
The respondents were suitable to contribute to the achievement of the aim of this study. 
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The participation of multiple stakeholders in each organisation improved robustness and 
provided an opportunity to compare submissions, as well as to identify the differences 
and similarities in the understanding of flood resilience and associated activities in the 
organisations. The key findings from the case studies are presented as follows.  

Case Study 1 (CS1)—Guest House 
Several submissions covering the recovery process were described by the respond-

ents. Reference was made to the attempt by the organisation to achieve a complete seal of 
the business premises from water. The wiring and the staircase among other elements 
were taken out and the damp-proof membrane was inserted into the floors. Wooden skirt-
ings were replaced with tiles and furniture was raised; non-return valves were intro-
duced. These were the activities undertaken to ensure the physical flood resilience of the 
property. All the activities were undertaken in consultation with stakeholders such as loss 
assessors, loss adjusters, insurance companies and construction firms. The lessons from 
the above are the ‘deployment of physical adaptation features’, and ‘stakeholder identifi-
cation and engagement’. Other lessons identified by the respondents in the recovery pro-
cess included ‘collaboration with neighbours’ for the activation of facility-level flood de-
fences, and a post ‘flood survey’ ‘funding’ by a community organisation and the ‘contin-
uous identification of stakeholders’ as events unfolded. It was clear that ‘flood resistant 
facilities’ were also acquired. A good ‘understanding of flood risk’ was also evident as one 
of the respondents highlighted the need to keep in touch with flood developments within 
the community through agencies and community updates. The advantage of the ‘simu-
lated deployment’ of ‘resistance measures’ was also highlighted alongside the adequate 
‘maintenance of the facilities’. The need for funds to finance and coordinate the recovery 
‘crises budget’ was highlighted. One of the key capabilities highlighted as a lesson was an 
ability for the staff to take ‘decisions in emergencies’ and ‘dynamically identify stakehold-
ers’ relevant to necessary actions. After experiencing around a 12-month closure in 2012, 
and a 17-month closure in 2012, recovery only took four weeks after the 2015 flood. This 
is clear evidence of the impact of the lessons learnt from the previous flood subsequently 
deployed as capabilities. 

Case Study 2 (CS2)—Restaurant 
The restaurant experienced flooding around five times in 2015 but the lessons de-

ployed as capabilities ensured the recovery and a return to business within 2 to 7 days. 
Reference was made to the efficacy of ‘flood resistance facilities and resilient materials’ 
which included flood gates, waterproof floor membrane, stone-cement floor and light 
brown tiles. A ‘flood survey’ was also conducted and constant ‘interaction with stake-
holder groups and agencies’ was ensured. The business owner recalled the ‘constant mon-
itoring of flood updates’ through community groups and agencies. It was stated that all 
employees were trained to trigger premises protection measures as soon as the water level 
reaches a height. ‘Rehearsals and occasional trigger’ of the measures aided the speed of 
deployment of the measures over time. A key resource deployed was the ‘funds’ obtained 
from the business savings to restore the premises that included cleaning, repair and build-
ing some aspects back better. Although content insurance existed, insurance interventions 
were delayed. Another lesson from the recovery experience was the importance of the 
organisation’s familiarity with ‘sourcing facilities and seeking assistance’ such as for 
cleaning and drying, the lessons from previous experiences aided the network and the 
organisation’s ability to mobilise. ‘Cashflow’ had to be preserved and the organisation 
already understood the need to ‘reach out to customers’ even when operations were sus-
pended due to flood. Preserving income was described as the only way to secure the busi-
ness and the premises for the present and the future. One of the key lessons highlighted 
and regarded by the organisation was the importance of ‘pre and post-flood survey’, it 
was also stated that the embrace of ‘decentralised’ decision making sounded good as 
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employees felt comfortable with being trusted with decision making. The previous flood 
experiences strengthened the restaurant’s capabilities to deal with subsequent floods. 

Case Study 3 (CS3)–Retail Outlet 
Case study 3 experienced flooding several times and learnt through the process 

thereby deploying capabilities for quicker recovery at every succeeding flooding. Re-
spondents emphasised the importance of the knowledge acquired from previous flood 
experiences and ‘understanding of flood risk’, an interviewee stated: 

‘We knew what to do, we knew how to engage the insurance company, we knew 
how to arrange for premises clean up, so the flood did not have a lasting impact 
on us.’ 
The business returned to operation within 36 hours and rejected the clean-up offer 

by the insurance company. The business resorted to the self-sorting of items; it was be-
lieved that more items would have been disposed of if the activity was handled by an 
insurance firm. Another capability deployed was the ‘knowledge of insurance’ as one of 
the owners stated: 

‘We knew what to expect; they came with a loss assessor, I engaged a loss ad-
juster, I knew what not to accept, I knew what I would not let them do for me 
(the business)’. 
After one of the previous floods, some ‘resilience and resistance measures’ were also 

installed. A sump pump and flood barriers were installed. The business owner’s construc-
tion knowledge helped during the selection and interaction with contractors. Because 
companies cannot function in damaged buildings, it is considered that if damage to prop-
erties and business facilities can be reduced, the pace of return to business will be faster 
for all enterprises. Other capabilities deployed included ‘flood-proof area’, ‘cloud and 
offsite storage of business data and ‘crisis fund’. 

Case Study 4 (CS4)—Coffee Shop 
The experience of the business was not as robust as the other organisations. The stock 

room was flooded, and some items were damaged. Flood water was pumped out and 
backflow valves were installed in the drains. Premises clean-up was completed but the 
interview revealed that that were no real plans for resilience. The need to ‘understand 
flood risk’ was acknowledged alongside the importance of the ‘deployment of a clear 
scheme’. 

The consolidated list of strategic capabilities was compared with the capability-en-
hancing lessons from the case studies (presented in quotes). Thereafter, a very similar list 
was generated but the case studies provided live narrations of how the lessons were learnt 
and subsequently became capability areas deployed to reduce flood damage reduction 
and enhance the flood recovery process of the organisations. The submissions in the case 
organisations resulted in the merger of a ‘flood-proof store’ with ‘physical resilience of 
the fabric and structure of the property’. The upper floor of the properties was regarded 
and used as a ‘flood-proof store’. As a result, the strategic capability areas (SCA) were 
reduced to 19. The SCAs aided the business premises recovery and the return to business 
of the case organisations. 

Based on the findings of this study, Figure 2 presents the summary of the nineteen 
(19) strategic capability areas useful for enhancing the flood resilience of a business prem-
ises. 
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Figure 2. Strategic Capability Areas. 
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disaster situations. Employees must stay protected and what could breach property safety 
during a flood must be avoided. 

Concerning the final list of strategic capability areas, unarguably, ‘awareness and un-
derstanding of flood risk to property’ appears simple but has huge significance. A busi-
ness’ depth in this area will influence the organisation’s decision on plans for a flood re-
silience scheme and overall commitment to flood resilience. Moreover, since there are a 
variety of resilience schemes and measures, the company’s decision will be influenced by 
how much it is aware of the available measures. Another decision that can be influenced 
by the awareness and understanding of flood risk is how to analyse the cost implication 
of options with the help of relevant data and professionals. Moreover, ‘planning and re-
view for a flood resilience scheme’ is another capability area; it requires the deployment 
of some skills, and it is expected to lead to the workable layout of a resilience scheme. 
Effectively establishing a flood resilience scheme is a function of the ability of the organi-
sation to effectively use in-house or external resources. The review of the plan will influ-
ence where and how to finance a scheme of choice and the sophistication of the method 
to adopt among others [37,38]. 

Another capability area is the ‘survey of property’, which relates to the appraisal of 
business property to understand areas of weakness or exposure to flood risk. The actual 
survey should be carried out by a certified professional but a business’ knowledge of this 
process and purpose will affect decisions on the urgency of the task, the selection of the 
surveyor and action on the survey result. Ensuring the use of a professionally accredited 
surveyor to inspect vulnerable points and measure apertures is germane [38]. This will 
guarantee a detailed and adequate specification for the business property [64]. ‘Acquisi-
tion and installation of relevant product’ is another capability area; it depends on the 
scheme the organisation decides to adopt. The respondents in the retail case study recalled 
how the organisation purchased a sump pump, generator, flood gates, non-return valves 
and others. These decisions reflect the organisation’s understanding of the range of avail-
able products. The business’ maturity in this regard [65] will determine how this area of 
intervention will be managed. Whether the organisation settles for a dry-proofing or wet-
proofing option, appropriate technology and facilities need to be acquired. Clear specifi-
cations are necessary, and proper kite marks and other quality assurance criteria need to 
be considered. ‘Maintenance and post-flood management scheme relationships’ is another 
area of importance; acquired products will have to be maintained to guarantee optimal 
performance during the subsequent flood and other post-flood interactions with manu-
facturers, suppliers and installers [38] have to be effectively carried out. 

SCA6, SCA7, SCA8 and SCA9 are hugely self-explanatory. Relevant background sto-
ries have been presented in the case studies. The case studies did not just confirm the 
importance of ‘operation of acquired facilities’, ‘organisation of disaster scenario simula-
tion’, ‘cashflow preservation’ and ‘insurance adequacy and management’ to the speedy 
restoration of business premises and business, the case studies also provided relevant 
background stories. A favourable insurance policy and a quickly paid compensation will 
surely aid the recovery of the premises of a typical business. Although, currently, there 
are outstanding issues with the availability of affordable insurance to businesses (in the 
UK). There are arguments on the non-inclusion of businesses in the FloodRe scheme that 
is aimed at ensuring the availability of affordable insurance to property owners. FloodRe 
is a temporary measure that is expected to precede the opening of a free market for the 
insurance of flood risk [3]. The scheme is financed by premiums to reinsure flood risk and 
a statutory levy on UK property owners, FloodRe is not available to businesses because 
the government and the Association of British Insurers (ABI) believe that businesses 
source insurance at normal prices [3]. This leaves businesses to strive for flood protection 
via other possible ways. The prowess of the organisation in terms of ‘utility supply and 
communication system’ during response and recovery before eventual restoration is very 
important. The functionality of the premises depends on the availability of relevant utili-
ties and the communication structure within and beyond the firm. Communication is 
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better sustained with the employees, customers, stocks, and equipment providers among 
others. This will facilitate the complete restoration of the business area to its pre-flood 
condition. Among other strategic capability areas are the ‘dynamic stakeholder identifi-
cation’, flood risk management is a multi-stakeholder exercise, and an organisation 
should be vast in identifying and interacting with individuals, agencies, and groups rele-
vant to flood issues as it affects the organisation. 

Since the resilience and recovery of MSMEs are largely handled by the respective 
businesses, only the possession of the right capabilities can help. It should be noted that 
physical damages, delayed restoration of business premises and overall poor resilience to 
floods are hindrances to business operation restoration; this is a significant impedance to 
the attainment of sustainable development goals. There is a huge need to preserve liveli-
hoods [66] even as more floods has been projected for the future [67]. 

6. Conclusions 
This study aimed to identify and verify the strategic capability areas needed at the 

organisation level to enhance the flood resilience of business premises and promote 
speedy post-flood business recovery. Since organisations cannot function in damaged 
premises, it is considered that if damage to properties and business facilities can be re-
duced, the pace of return to business will be faster for all enterprises. The study explored 
existing knowledge and sought relevant new knowledge from experts and case studies to 
establish a list of nineteen (19) capability areas. The research process commenced with the 
identification of 26 capability areas from the literature; the capability areas were reduced 
to 20 after a rigorous expert forum review and were consolidated to 19 at the end of mul-
tiple case study reviews focused on lessons and derivable capabilities. The richness of the 
experts engaged in terms of diversity and depth, and the rich case study accounts are 
fascinating. The key contributions of this study are as follows: 
• This study expanded knowledge on capacity and capability in the context of disaster 

resilience in the built environment. It produced a detailed checklist of strategic con-
siderations for business premises flood resilience and recovery planning. The capa-
bilities identified span the entire disaster lifecycle, that is, pre-event, event and post-
flood event phases; 

• The identified strategic capability areas can be adopted by researchers for use in sub-
sequent studies; 

• It has been confirmed that the resilience and recovery of premises are a function of 
both structural and non-structural measures; therefore, this study believes that it 
might be necessary to measure the flood performance of a property beyond the phys-
ical characteristics of the property. Discussions on the Flood Performance Certificate 
[47] for properties will be much more comprehensive if perspectives beyond struc-
tural measures are introduced. Although an assessment can be based on structural 
measures to create a channel of compensation for associated expenditure, the non-
physical capabilities needed for complete premises recovery and usability should al-
ways be acknowledged. 
The findings of this study are fundamentally applicable. Both public and private sec-

tor stakeholders should embed the identified flood resilience capability areas as a plan-
ning guide for all flood resilience initiatives. Indeed, this study engaged experts from di-
verse backgrounds and experiences but engaged four case study MSMEs operating in 
standard buildings in the UK, the businesses were exposed to pluvial and fluvial flooding. 
Therefore, the experience of a bigger organisation faced with a different type of flood 
might be slightly different. 
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