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ABSTRACT

Flood risk management (FRM) strategies in many developed countries increasingly focus on building flood resilience at prop-

erty, community, and national levels. However, existing research on community flood resilience (CFR) has thus far inadequately

addressed the social dynamics underpinning interactions among key resilience dimensions. Despite limited recognition of the

social dimension, factors such as social capital and sociocultural dynamics remain insufficiently explored, warranting further

investigation. This study employs a modified preferred reporting items for systematic reviews and meta-analyses (PRISMA) to

critically review and synthesize research gaps, before presenting an innovative social capital oriented framework to evaluate

CFR. While infrastructure, economic, environmental, human, and governance dimensions play significant roles, the proposed

framework emphasizes the foundational role of social capital and sociocultural factors, including norms, values, and identities, in

shaping resilience outcomes and actions. These factors influence the success or failure of resilience-building efforts, particularly

in diverse, deprived communities, such as those with nonnative speaking populations. This innovative framework offers insights

for multisectoral stakeholders, including flood risk managers, engineers, surveyors, property owners, and local authorities, to

address persistent challenges in resilience-building activities and improve intervention outcomes.

1 | Introduction

Globally, floods remain the most pervasive disaster, accounting
for approximately 44% of disasters worldwide (UN Office for
Disaster Risk Reduction 2020). In Europe, floods are not only the
most frequent but also the most economically devastating disas-
ters (European Commission 2023). For example, in November
2024, Spain experienced catastrophic flooding, resulting in over
200 fatalities (Santos 2024). Similarly, Storm Darragh in England
caused power outages in up to 300 properties across many parts
of the UK in 2024 (Petrie 2024). Losses from these extreme
events have escalated due to the unpredictability and uncer-
tainties associated with climate change, population growth, and

rapid urbanization (Saja et al. 2018). Given the increasing fre-
quency, severity, and economic costs of flooding, there remains
an urgent need to further understand how local communities
can enhance their resilience to flood risks and events. This ne-
cessity has driven the paradigm shift from asset-focused flood
risk management (FRM) to an integrated resilience approach,
which combines structural and nonstructural measures while
considering diverse psychological and social factors to prepare
for, adapt to, respond to, and recover from flooding events
(Carmen et al. 2022; Elmqyvist et al. 2019).

The concept of “community” remains a subject of consider-
able debate in the literature. According to Nsobya et al. (2024),
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a community comprises a group of individuals who share val-
ues, norms, experiences, connections, and beliefs, often under-
pinned by a common identity, history, and strong emotional ties
(Morris-Oswald and Sinclair 2005), and in some cases, a shared
fate within a defined geographical area (Dyer et al. 2014). It
is widely understood as the sum of interactions within a so-
cial system located in a specific geographic context, such as a
city, county, neighborhood, or census tract (Cutter et al. 2008;
Keating et al. 2017). A geographic understanding of community
is more often applicable to rural settings, whereas in urban con-
texts, communities may be defined by administrative boundar-
ies (Keating et al. 2017). However, communities largely define
themselves, shaped by distinct cultural characteristics, as no
two communities will look or feel the same. They are frequently
viewed as complex systems characterized by dynamic internal
interactions. In essence, a community may be understood as the
totality of interactions occurring within a social system (Cutter
et al. 2008; Keating et al. 2017).

A resilient community, therefore, can be characterized as one
capable of self-organization and active response to both threats
and opportunities, leveraging its economic, social, and political
networks (Buikstra et al. 2010). These community-level con-
nections are crucial in strengthening flood resilience, as com-
munity members often rely on them for support and guidance
to cope with and recover from the adverse effects of flooding
(Summers et al. 2018). This aligns with the Sendai Framework
for Disaster Risk Reduction, articulated by the UNISDR (United
Nations International Strategy for Disaster Reduction) (2015),
which underscores the necessity of all-of-society engagement
in disaster risk reduction. Thus, resilience building cannot be
achieved in isolation; it demands the active participation of the
society, i.e., the community at risk.

Enhancing community resilience is recognized as a cornerstone
of disaster risk reduction (Saja et al. 2018); however, it remains
a multifaceted and socially intricate process (Fazey et al. 2018).
The literature underscores the significance of local knowledge
sharing, social learning, effective communication, and strong
people—place connections in shaping perceptions and actions to-
ward mitigating the risks associated with adverse weather events
(Carmen et al. 2022). According to Cutter et al. (2010), disaster
impacts can be mitigated through improved social networks,
increased community engagement, and active participation.
Additionally, robust social ties among community members are
shown to enhance their resilience against future flooding events
(Pazhuhan and Amirzadeh 2024). A comprehensive study by
Buikstra et al. (2010) identified social networks and support sys-
tems as the primary resilience factors among other key concepts.
Social factors are frequently examined through the lens of social
capital, which emphasizes the networks, trust, and relationships
that influence community responses to various levels of shock.
Consequently, social capital is deemed a pivotal element in fos-
tering effective individual and collective actions that enhance
community flood resilience (CFR) (Adger 2003).

While the social dimension is undeniably significant, recent at-
tempts to incorporate social capital into community-level flood
resilience frameworks have primarily focused on reciprocity, so-
cial networks, and trust, neglecting other critical sociocultural
factors such as social norms, values, and identities (Carmen

et al. 2022). This limited scope can lead to oversimplified in-
terpretations of resilience outcomes stemming from social net-
works (Buikstra et al. 2010). For instance, strong social networks
accompanied by norms of distrust in formal organizations may
obstruct the development or implementation of interventions
and equitable resource distribution. Neglecting the interplay be-
tween social capital and sociocultural factors impedes a holistic
understanding of how social dimensions shape CFR. To address
this gap, the aim of this research is to propose a social-capital-
oriented framework that emphasizes the social dimension as
central to accurately evaluating CFR.

2 | Literature Review

Resilience measurement has been a major focus of the Sendai
Framework, identified as a critical step toward building resilient
cities. As Cutter et al. (2010) suggest, just as companies iden-
tify opportunities and benchmark their performance against
industry standards, it is essential to evaluate community resil-
ience both before and after disaster events. This approach aids
in the development of intervention strategies to mitigate disas-
ter impacts, supports communities in adapting to change, and
provides benchmarks for measuring progress (Ner et al. 2023).
Additionally, it helps establish baseline conditions that contrib-
ute to resilience and identifies factors that diminish a communi-
ty's capacity to recover or respond to disasters (Cutter et al. 2008).
While there is broad agreement within the research community
that resilience is a multifaceted concept encompassing infra-
structure, economic, environmental, human, governance, and
social dimensions, there remains no consensus or standardized
frameworks for its measurement (Cutter et al. 2010; Keating
et al. 2017).

Numerous community-scale frameworks integrate human, in-
frastructure, environmental, economic, governance, and social
dimensions to evaluate CFR. The human dimension refers to
the demographics, health, skills, and knowledge of a commu-
nity's population. Infrastructure capacity relates to access to
the facilities and systems necessary for the community's nor-
mal functioning (Olatunji, Proverbs, Pathirage, Suresh, Cooper
et al. 2024). The economic dimension reflects the community's
ability to sustain its economic activities. The environmental di-
mension encompasses natural ecosystems that can absorb the
impact of flooding while maintaining their essential functions
(Tariq et al. 2021). Governance involves the practices, legal
frameworks, and policies through which decisions are made, as
well as the institutional capacity to respond effectively to flood
events (Cutter et al. 2010; Nsobya et al. 2024). Furthermore, the
governance dimension includes both formal and informal insti-
tutions that engage with and influence the community (Nsobya
et al. 2024).

The social dimension encompasses the relationships that com-
munity members maintain both with one another and with ex-
ternal organizations (Carmen et al. 2022). This includes social
capital alongside sociocultural factors such as community iden-
tities, norms, and shared values. Originating in 19th-century
social and political science (Claridge 2018), the definition of so-
cial capital varies across scholars. At the individual level, social
capital refers to actual or potential resources embedded within

2 of 14

Journal of Flood Risk Management, 2025

85USD1 SUOWILLD BAIERID B|qedl|dde 2y} Aq peunob 818 SBPR VO 88N J0 S3NJ J04 ARG 1T BUIIUO AB]IM UO (SUORIPUOD-PUE-SLLBHLIOD" A3 |1 ARRIq 1BUIIUO//SUNY) SUORIPUOD PUB SWB L 83 85 *[5202/0T/20] U0 ARIgiT 8uIIUO AB]IM ‘S0Us|BIX3 218D PUE UIESH 0} Iniisul UOeN ‘3DIN Ad 8ZTOL €4I/TTTT OT/10p/ w00 AB| 1M ALiqjeu!|uo//Sdny Wwoiy pepeoiumoq * ‘S20z *XBTEESLT



a person's social network, manifesting as material, nonmaterial,
monetary, and nonmonetary resources that are accessed or mo-
bilized through network ties (Granovetter 2018; Lin 2002, 2017;
Mohan and Mohan 2002). At the community level, it is often
understood as the social networks or relationships and the ben-
efits derived from them, whether in helping households manage
risks and challenges or in enabling them to seize opportunities
(Habibov and Afandi 2017). Unlike economic capital, which is
tangible and held in financial assets, or human capital, which
relates to an individual's knowledge and skills, social capital is
intangible and exists within the social structures and relation-
ships of a society (Boix and Posner 1998). For an individual to
possess social capital, they must be connected to others, as these
connections are the source of the resources and benefits that so-
cial capital provides (Portes 2024).

Various studies have conceptualized social capital into two core
dimensions: individual and collective resources (Coleman 1988;
Meyer 2018; Putnam 2001). Individual resources refer to an
individual's networks or relationships within the community,
which can be utilized to strengthen personal capacity in the face
of floods and to engage in community-level preparedness, re-
sponse, and recovery activities. In contrast, collective resources
encompass shared norms, beliefs, obligations, and values, such
as trust and reciprocity, that contribute to the social capacity of
the community and are often mobilized for the public good and
the achievement of shared goals or outcomes (Coleman 1994;
Putnam 2001). This latter dimension of collective resources is
also referred to as sociocultural factors, which when effectively
utilized, have the potential to be transformed into collective ac-
tion. Such action can help minimize both the direct and indirect
impacts of flooding (Carmen et al. 2022).

Social capital plays a pivotal role in achieving both individual and
collective objectives, enabling community members to leverage
their networks through the shared evaluation and mobilization
of pooled resources. The tripartite classification of social capital
-bonding, bridging, and linking social capital (LiSC) is widely
acknowledged as a comprehensive framework to capture its in-
herent complexity (Corrall 2022). Although these classifications
are not mutually exclusive, they offer a nuanced understanding
of social capital’s multifaceted nature. Bonding social capital
(BoSC) is an inward-focused concept characterized by specific
reciprocity and solidarity among like-minded individuals. It is
exemplified by close-knit networks within groups sharing famil-
iar, ethnic, or demographic ties, such as those within a single
family or tribe. This form of social capital has been particularly
effective in facilitating evacuation and rehabilitation during di-
sasters (Masud-All-Kamal et al. 2023; Shoji and Murata 2021).

In contrast, bridging social capital (BrSC) is outward facing,
encompassing horizontal relationships with members of re-
lated groups. It establishes trust and implicit solidarity between
households and the broader community, fostering pathways
for community revitalization and recovery (Nguyen-Trung
et al. 2020). BrSC typically operates between friends, neighbors,
and acquaintances within a household or local group. LiSC in-
volves vertical relationships, connecting communities to formal
organizations and authorities with the capacity to influence
local conditions. This type of social capital facilitates interac-
tions with entities such as housing authorities, local councils,

governments, and nongovernmental organizations, enabling
communities to access support and resources during recovery
processes (Hasche et al. 2021; Monteil et al. 2020; Mulligan and
Nadarajah 2020).

Many frameworks have been developed to assess resilience
from different perspectives, but all acknowledge the inherent
complexity of evaluating community resilience. There is no uni-
versal tool for measuring CFR (Islam et al. 2022). Framework
development typically involves balancing scientific rigor and
data availability with practical adaptability to meet the needs of
diverse regions and stakeholders (Olatunji et al. 2025). Capital-
based and dimension-based methodologies are widely used to
evaluate CFR (Atreya and Kunreuther 2020; Cutter et al. 2008,
2010). However, debates persist over the definition, conceptual-
ization, and assessment of these dimensions. Despite criticisms
regarding subjectivity in weighting and variable selection for
quantifying resilience, composite indicators remain valuable
tools (Cutter et al. 2010; Olatunji et al. 2025; Saja et al. 2018).
These indicators simplify complexity, facilitate comparisons,
track progress, and set priorities for practitioners and decision-
makers (Cutter et al. 2008).

Jones (2019) argues that incorporating qualitative methodol-
ogies enhances inclusivity by aligning resilience assessments
with the diverse perspectives and needs of communities while
enabling greater customization at the local level. Similarly,
Jackson and Sambo (2020) highlight the benefits of adopting
approaches that consider both objective realities and subjective
perspectives. This encourages active participation from com-
munity stakeholders, offering additional insights and fostering
ownership in the evaluation process. Community engagement
is pivotal for building resilience, not only for co-developing
solutions and interventions but also for comprehensively un-
derstanding flood risks (Summers et al. 2024). Participation
of community members across all phases of FRM is essential.
Waseem et al. (2024) underscore the interrelationships between
flood risk reduction and social considerations, emphasizing
a shift in focus from solely technical flood protections to the
social contexts that shape decision-making processes (Hutter
and Bailey 2022). Grassroots engagement strengthens individ-
ual resilience by enhancing social capital and fostering social
networks (Mehmood 2016). These networks, in turn, reinforce
local culture and identity, building stronger relationships within
communities and improving collective capacities to enhance the
local environment (Arup 2014).

3 | Methodology

This study critically reviewed existing CFR frameworks using a
systematic approach (SA) based on a modified preferred report-
ing items for systematic reviews and meta-analyses (PRISMA)
methodology, as illustrated in the flow diagram (Figure 1). SA
is a well-established method in FRM; for example, it has been
applied to the concepts of social resilience (Saja et al. 2018),
flood resilience (McClymont et al. 2020), urban flood resilience
(Gao et al. 2022; Rozer et al. 2022), and flood risk governance
(Matczak and Hegger 2021). Although other literature review
methods have been employed in FRM, SA is valued for its rigor,
completeness, and replicability (Righi et al. 2015). Therefore, it
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Database: Scopus

Search string in Table | in Article Title, Keywords and
Abstracts

Search Limiters

Relevant subject areas: Social Sciences, Environmental Science, Earth
and Planetary Sciences, and multidisciplinary

Language: English

Document Type: Peer Reviewed Article

Period: 2005 to 2024

Excluded irrelevant
articles based on year,
language, subject area
and peer-reviewed
journals (n = 3,337)

Total journal articles
returned (n=5,978)

Further excluded by
Power Query for no
author names (n = 3)

Duplicates excluded (n
=1125)

. Further excluded by
Journal article screened .
(n=1513) title and abstract (n
B =1401)

Further excluded by lack
of resilience definition and
indicator operationalisation

Excluded by no access
to document (n =64)

(n =26)

(n =22)

Full-text articles
assessed for eligibility

Included new articles
using snowball
technique and open
access (n =16)

Total articles included
for methodological
screening (n =38)

FIGURE1 | Overview of the screening process.

was considered appropriate for the review of existing flood resil-
ience frameworks.

The initial search strategy for identifying relevant peer-reviewed
journal articles is detailed in Table 1, which outlines the number
of records generated for each query from the Scopus database in
August 2024. The search was restricted to peer-reviewed publi-
cations from 2005 to 2024 and focused on Title, Abstract, and
Keywords. Scopus, as the largest abstract and citation database
with connections to over 5000 publishers, was selected for this
research due to its comprehensive coverage of high-quality re-
search outputs.

From the initial search query, 5978 records were retrieved.
Figure 1 provides a detailed overview of this screening process,
while Table 2 outlines the inclusion and exclusion criteria. The
final selection comprised 38 peer-reviewed journal articles, all
relevant to CFR. These 38 articles were systematically reviewed
and synthesized to identify gaps and generate a robust, practical,
and comprehensive conceptual framework for evaluating CFR
across socially diverse communities.

The development of the conceptual framework began with an
analysis and synthesis of the gaps and key concepts identified
in the selected literature, focusing on their interrelationships.
The preliminary version was refined through consultation with
the FAIR (flood aware informed resilient) Operations Board at
Staffordshire City Council, United Kingdom. The intention was
to ensure the framework's relevance to flood resilience practi-
tioners and, ultimately, to government agencies responsible for
managing flood risk in England. The FAIR project is part of

the UK government's Flood and Coastal Resilience Innovation
Programme (FCRIP), which is funded by Defra and managed by
the Environment Agency.

The consultation was conducted during a FAIR Operations
Board meeting held on July 29, 2024. The board comprised nine
professionals detailed in Table 3. The Operations Board includes
practitioners, experts, and academics responsible for ensuring
consistent, authentic, and transparent communication of mile-
stones and next steps of the project.

During the meeting, the researcher delivered a presentation
on the various dimensions of CFR. Following the presentation,
two questions were posed to the board members via a QR code,
which they scanned using their phones to access a survey ad-
ministered through Microsoft Forms.

3.1 | Question 1: Which Community Flood
Resilience Dimension Is Most Important at
the Community Level, and Why?

Four out of nine professionals on the FAIR operations board
identified the human dimension as most important, citing its
underrepresentation, particularly concerning mental health
impacts on individuals and the long-term effects on commu-
nities. Meanwhile, three professionals selected the social di-
mension, offering in-depth reasoning about its influence on the
human dimension and other risk factors that shape the level of
flood impacts. Participants emphasized that community social
networks can help alleviate the psychological and emotional
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consequences of flooding, including perception, memory, and
mental health impacts. The remaining two highlighted gov-
ernance, noting its role in shaping interventions by risk man-
agement authorities and its overarching influence on other
resilience dimensions.

TABLE1 | Search query.

Number of
S/N Keywords/Search terms records
1 communit* AND floo* AND 717
resilien* AND frame*
2 communit* AND floo* 437
AND resilien* AND tool*
3 communit* AND floo* AND 980
resilien* AND model*
4 communit* AND floo* AND 1385
resilien* AND assess*
5 communit* AND floo* AND 232
resilien®* AND quantif*
6 communit* AND floo* AND 161
resilien* AND conceptual*
7 communit* AND floo* AND 32
resilien* AND operationali*
8 communit* AND floo* AND 302
resilien* AND indicator*
9 communit* AND floo* AND 186
resilien* AND dimension*
10 communit* AND floo* AND 825
resilien* AND measure*
11 communit* AND floo* AND 721
resilien* AND factor*
Total 5978

TABLE 2 | Inclusion and exclusion criteria.

Although the survey ranked the human dimension as the most im-
portant, this dimension has received greater emphasis in existing
flood resilience frameworks, whereas the social dimension often
receives limited attention (Olatunji, Proverbs, Pathirage, Suresh,
Cooper et al. 2024). For instance, indicators such as special needs,
mental health, and disability have been explored in greater detail
in frameworks such as Buikstra et al. (2010); yet the social dimen-
sion remains under-recognized. Some participants also admitted
confusion between the human and social dimensions, which was
subsequently clarified in a later presentation that same day.

3.2 | Question 2: Do You Agree With
the Relationships Between the Dimensions in
the Conceptual Framework, and Why?

The second question followed an explanation of the relation-
ships between the CFR dimensions, as synthesized from the
literature and visualized in the conceptual framework during
the second presentation. All participants agreed there is a
strong link between the social dimension and all other dimen-
sions of flood resilience. While some board members noted the
existence of broader community influences that may produce
both positive and negative outcomes, others expressed full
support for the innovative framework. They acknowledged
that, although new flood infrastructure cannot always be de-
livered after every flooding event, improvements in the social
dimension could demonstrate improvements in community re-
silience. This is particularly relevant given that current flood
resilience funding and governance tends to prioritize infra-
structure development.

Following the consultation meeting, the conceptual framework
was presented for review to both the Trent Regional Flood
and Coastal Committee and the Flood and Coastal Resilience
Innovation Programme (FCRIP) Academic Network on dif-
ferent occasions. These forums include academics and practi-
tioners working across flood and coastal innovation projects
in the United Kingdom. The framework received positive feed-
back, particularly regarding the opportunities and constraints

Inclusion criteria

Exclusion criteria

Articles that operationalize a model, framework, tool, or index in a

community context

Studies with a clear focus on flood resilience

Articles published between 2005 and 2024, corresponding to the
adoption of the Hyogo framework for action (a precursor to the Sendai

framework)

Research limited to the subject areas of social sciences, environmental

Articles centered on organizational, transportation,
hurricane, typhoon, cyclone, food, or coastal resilience
Studies on water quality or climate change
without specific reference to flooding

Publications lacking a clear focus on
community flood or disaster resilience

Articles published prior to 2005, except when
relevant through the snowballing of key citations

Other subject areas were excluded

science, earth and planetary sciences, and multidisciplinary studies

Peer-reviewed articles exclusively

Publications written in English

No conference papers, book chapters

Articles written in languages other than English
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posed by social capital. Questions were raised about the future 4 | Review of Existing Community Flood
development of the data collection process and how to unlock  Resilience (CFR) Studies
the broader potential of a socially oriented framework, not only

for flood resilience but also for wider community resilience. =~ Despite growing recognition in the literature that the social di-
Initially presented in a hierarchical form, the framework faced ~ mension is central to strengthening community resilience, exist-
criticism for inadequately representing the dynamic interrela- ing approaches disproportionately favor infrastructural indicators
tionships between various CFR dimensions. (Waseem et al. 2024). The review of the 38 existing CFR studies ear-

lier identified in Figure 1 reveals key weaknesses presented below.
These feedback processes informed the development of a sche-
matic representation of the framework, which ultimately ad-
opted a cyclic format to reflect the continuous and dynamic ~ 4.1 | Weakness in Addressing Sociocultural

interplay and influence of the social dimension. The final ver- Factors
sion was subsequently validated by the FAIR strategic board.
The FAIR strategic board consists of 15 experts, each possess- Many flood resilience frameworks overlook critical sociocultural

ing an average of 18 years of experience in flood resilience and components such as community norms, values, and collective
environmental change. Table 4 delineates their roles, types of  identities, which shape local responses to flood risks. Frameworks
organizations, and the number of professionals anonymously. developed by Cutter et al. (2008, 2010, 2016), Xu et al. (2020), Xu,
The term “Risk Management Authority” encompasses lead Yu, et al. (2023), Xu, Xie, et al. (2023), Haque et al. (2022), and
local flood authorities, water companies, the Environment  Yoon et al. (2016) fail to explicitly integrate these elements. Others,
Agency, highway services, and county councils within the  like Buikstra et al. (2010), adopt an individualistic or psychological
United Kingdom. lens, neglecting broader social capital dynamics. Even where so-
cial aspects are acknowledged, such as in Chong et al. (2018) and
Moghadas et al. (2019), these components remain abstract and are
TABLE 3 | Type and number of stakeholders present for the FAIR not practically embedded. Camacho et al. (2024) and Pazhuhan
operations board meeting. and Amirzadeh (2024) similarly lack attention to collective iden-
tity, while Qasim et al. (2016) exclude these dimensions entirely.

Number of

S/N Stakeholder professionals Social capital remains either marginalized or superficially

1 Environment Agency 1 treated. Studies by Jacinto et al. (2020), Rehman et al. (2019),
) and Xu et al. (2021) omit it altogether, while others such as Pal

et al. (2021) and Lockwood et al. (2015) exclude it due to meth-
3 JBA Consulting 1 odological constraints. Although Azad and Pritchard (2023)
4 recognize local knowledge, the absence of practitioner en-
gagement limits its broader relevance. Additionally, frame-
works often neglect indicators like deprivation, language
barriers, and lack community input. Arup (2014), Atreya and

National Flood Forum 3

Staffordshire County 4
Council flood risk managers
and project officers

TABLE 4 | Role, organization type, and number of professionals on the FAIR strategic board.

S/N Role Organization type Number of professionals
1 Flood Risk Manager Risk Management Authority 1
2 Flooding and Partnerships Manager Risk Management Authority 1
3 Director of Civil Contingencies Risk Management Authority 1
4 Director of Place and Environment Risk Management Authority 1
5 Project Manager Risk Management Authority 1
6 Group Manager Assets and Maintenance Risk Management Authority 1
Highways Services
7 Director of Resident Services Risk Management Authority 1
8 Highway Group Manager Risk Management Authority 1
9 Area Flood Risk Manager Risk Management Authority 1
10 Regional Delivery Director (Flood, Coast and Maritime) Water/Flood Consultancy 1
11 Technical Director and Resilience Transformation Lead Water/Flood Consultancy 1
12 International Resilience Experts Academia 3
13 Operations Coordinator Flood Charity 1
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Kunreuther (2020), and Campbell et al. (2019) showed lim-
ited consideration for these dimensions, despite evidence
showing that deprived and linguistically isolated communi-
ties often face the most severe impacts of flooding. Camacho
et al. (2024) further demonstrate this by excluding community
voices during index development, weakening applicability in
marginalized settings.

4.2 | Overreliance on Secondary Data and National
Indicators

Numerous studies depend exclusively on national datasets or
secondary sources, which can be outdated, lack local specificity,
or overlook socially nuanced variables. Cutter et al. (2010), Xu,
Yu, et al. (2023), Xu, Xie, et al. (2023), and Summers et al. (2018,
2024) exemplify this trend. This overreliance often results in
assessments that miss critical local characteristics, including
informal social networks and marginalized community dynam-
ics. In some instances, as seen in Xu, Yu, et al. (2023), even rele-
vant social factors such as internet connectivity (a key enabler of
communication during flood events) were omitted without ade-
quate rationale. Such omissions underscore the methodological
rigidity that prevents existing frameworks from fully adapting
to dynamic, community-specific needs.

4.3 | Fragmentation of Social Dimensions in
Existing Frameworks

Some frameworks recognize the social dimension of CFR but
treat it in isolation, limiting its integration with other key as-
pects such as infrastructure and governance. For example, Saja
et al. (2018) and Lwin et al. (2020) examine social factors like
trust and identity but fail to link them to broader CFR dimen-
sions. Dwirahmadi et al. (2019) acknowledge human and social
resilience but do not embed them within a unified framework.
Similarly, Salinger et al. (2024) consider social and contextual
factors in implementing flood measures without incorporating
them into resilience assessments. This fragmented approach
constrains a comprehensive understanding of resilience. While
the complexity of assessing community resilience due to social
dynamics, context-specific behaviors, and data limitations is ac-
knowledged, these challenges highlight the need for more inclu-
sive, integrated CFR frameworks.

5 | Social Capital Oriented Framework

The infrastructure dimension plays a pivotal role in enhancing
CFR, despite criticisms of its traditional focus on mitigation and
protection (Jacinto et al. 2020). The availability, accessibility,
effectiveness, and durability of physical infrastructure directly
affect community resilience during and after flood events (Tariq
et al. 2021). Positioned between the human and the economic
dimension, this placement highlights their interdependence.
Enhancing infrastructure is costly, making the economic health
of a community a decisive factor in its enhancement (Atreya and
Kunreuther 2020). Similarly, Keating et al. (2017) noted that in-
frastructure development stems from economic activities across
various dimensions. Additionally, infrastructure is integral

to the human dimension, as access to health facilities during
floods impacts community health during and after floods.

Demographic factors such as population composition, skill
levels, education, and physical and mental health significantly
influence a community's ability to cope with and recover from
floods (Arup 2014; Atreya and Kunreuther 2020). Knowledge
about disaster exposure, protective measures, and available
resources enhances CFR by enabling risk reduction strategies
(Arup 2014; Islam et al. 2022). Cvetkovi¢ et al. (2018) observed
gender-specific responses to disasters, with women excelling in
preparedness through household care and men demonstrating
resilience in maintaining essential supplies. Communities with
a higher proportion of youth exhibit greater resilience compared
to those with older populations, which may experience delays in
rescue operations (Xu, Yu, et al. 2023). Human actions degrad-
ing the environment reduce disaster protection, reinforcing the
human dimension's placement next to the environment dimen-
sion (Cutter et al. 2008).

A robust economic system underpins sustained investment in in-
frastructure and community needs (Arup 2014). The economic
dimension encompasses contingency funds from public and pri-
vate sectors, enabling effective responses to unforeseen events.
Financial resources, such as high household income, facilitate
asset insurance, mitigating disaster impacts and expediting re-
covery (Cutter et al. 2008). Affordable insurance options enable
communities to recover losses effectively, enhancing resilience
(Atreya and Kunreuther 2020). Conversely, limited financial re-
sources delay emergency aid, exacerbating disaster impacts and
casualties due to unavailable medical aid. Employed individuals
demonstrate greater flood awareness and readiness compared to
their unemployed counterparts, further underscoring the eco-
nomic dimension's role.

The environmental dimension includes resources ranging from
intangible elements like biodiversity to tangible assets like land,
trees, and water. Proper management of these resources is criti-
cal for CFR (Atreya and Kunreuther 2020; Buikstra et al. 2010).
For instance, wetlands absorb excess floodwater, reducing run-
off and flood impact (Cutter et al. 2008; Keating et al. 2017).
Parks and vegetation also improve air quality during floods,
benefiting human health. Factors such as access to clean water
and air through parks and vegetation during floods can signifi-
cantly affect community health (human dimension). In cases
where water quality is compromised, the economic activity (eco-
nomic dimension) of the community will determine how this
issue is addressed, whether through household-level solutions
or broader community infrastructure improvements through
agencies and local councils. Hence, the environmental dimen-
sion's placement between the human and economic dimensions
reflects its interconnected role. The first four dimensions (infra-
structure, human, economic, and environmental) directly de-
termine CFR and are therefore centrally positioned within the
framework.

The governance dimension, including formal leadership by
government, civil society, and stakeholders, enhances collec-
tive efficacy and flood-related action, significantly influencing
CFR (Lwin et al. 2020; Salinger et al. 2024). Governance fac-
tors include decision-making authority, funding acquisition,

7 of 14

85USD1 SUOWILLD BAIERID B|qedl|dde 2y} Aq peunob 818 SBPR VO 88N J0 S3NJ J04 ARG 1T BUIIUO AB]IM UO (SUORIPUOD-PUE-SLLBHLIOD" A3 |1 ARRIq 1BUIIUO//SUNY) SUORIPUOD PUB SWB L 83 85 *[5202/0T/20] U0 ARIgiT 8uIIUO AB]IM ‘S0Us|BIX3 218D PUE UIESH 0} Iniisul UOeN ‘3DIN Ad 8ZTOL €4I/TTTT OT/10p/ w00 AB| 1M ALiqjeu!|uo//Sdny Wwoiy pepeoiumoq * ‘S20z *XBTEESLT



engagement with state and federal agencies, and spatial plan-
ning (Atreya and Kunreuther 2020). Private sector initiatives,
such as business continuity plans, complement government
efforts to sustain economic growth during and after disasters
(Arup 2014). Government policies also support private busi-
nesses and influence the migration of younger populations, di-
rectly affecting human and economic dimensions. Governance
impacts the environment and infrastructure dimensions by reg-
ulating land use, green spaces, and urban planning (Olatunji,
Proverbs, Pathirage, Suresh, Cooper et al. 2024).

5.1 | The Impact of the Social Dimension on CFR

Béné et al. (2012) and Levine (2014) observed that a resilience-
focused perspective often risks diverting attention away from
marginalized or most vulnerable groups in favor of a more
generalized or average viewpoint. This concern underpins the
emphasis of our framework on socially diverse communities,
which currently characterize the UK. Furthermore, most flood
resilience frameworks have given insufficient consideration to
the social dimension when compared to other aspects, resulting
in an incomplete portrayal of the multidimensional nature of
resilience in FRM. This limited focus reduces the applicability
of many existing CFR frameworks to communities with varied
demographic, behavioral, and societal characteristics, as evi-
denced in the UK (Olatunji, Proverbs, Pathirage, Suresh, Cooper
et al. 2024).

In socially diverse communities, which include varying back-
grounds, deprivation levels, and significant nonnative speak-
ing communities, social capital, in terms of BoSC, BrSC, and
LiSC, along with sociocultural factors such as norms, values,
beliefs, traditions, and identities, plays a crucial role in strength-
ening CFR (Carmen et al. 2022). Recent work by Azad and
Pritchard (2023) emphasized that social capital fosters positive
actions in affected communities, arguing that a strong social
capital can mitigate the limitations of human, infrastructure,
economic, and environmental dimensions, particularly in de-
veloping countries. Similarly, Dwirahmadi et al. (2019) urged
the government of Jakarta to focus more on critical human and
social aspects, particularly community behavior, which signifi-
cantly influences flooding outcomes. Populations at highest risk
are often those in communities with limited social networks and
low levels of perceived efficacy (Salinger et al. 2024).

Salinger et al. (2024) further pointed out that low cohesion is
linked to unstable employment, housing, and a lack of economic
resources, which are essential for communities to adapt to or
cope with flooding effects. Additionally, trust within commu-
nity members, relationships among family members and neigh-
boring communities (BoSC and BrSC), and between formal
organizations and communities (LiSC) facilitate resource dis-
tribution and the maintenance of community infrastructure
(Olatunji, Proverbs, Pathirage, Suresh, Cooper et al. 2024; Saja
et al. 2018). During flooding events, BoSC is evident through
mutual assistance and care, helping to provide infrastructural,
economic, and human support, as individuals often act as first
responders. This reduces reliance on organizations for assis-
tance and mitigates the effects of flooding on vulnerable pop-
ulations. After a flood event, BrSC and LiSC play a key role in

enhancing access to new information, support, and resources
to address immediate and future losses, including damage to
buildings or financial assets (Carmen et al. 2022).

The presence of self-organizing traits, along with trustworthy
and effective leadership that prioritizes disaster resilience, indi-
cates strong social capital within a community (Saja et al. 2018).
In managing and conserving natural resources, social net-
works are key, and strong social capital is evident when com-
munity members (BoSC and BrSC) are organized to participate
in resilience activities, such as joint erosion control measures
(Musavengane and Kloppers 2020). Local authorities and NGOs
can only effectively implement environmental policies through
collaborative community efforts (LiSC), particularly in preserv-
ing and managing natural resources within the community
(Auer et al. 2020). Social support systems also play a significant
role in alleviating the emotional and mental stress associated
with flooding events. Without social cohesion in the form of
BoSC and BrSC, sharing information about alternative routes
or prioritizing access to temporary infrastructure for dependent
populations would be severely hindered (Davis et al. 2021).

5.2 | The Dynamic Interplay Between Social
and Governance Dimensions in CFR

The interplay between social and governance dimensions is piv-
otal in shaping CFR, with each influencing the other in mul-
tifaceted ways. Governance decisions inherently affect social
capital and sociocultural factors, while the social dimension
reciprocates by influencing the governance dimension. For in-
stance, Kizos et al. (2014) observed that governance-driven pro-
grams, such as change initiatives, can inadvertently erode both
BoSC and BrSC, undermining collective community practices.
Conversely, effective interaction between governance actors and
community residents enhances social capital (LiSC) by address-
ing disparities and fostering collaboration (Thompson and Lopez
Barrera 2019). In addition, governance decisions that redistrib-
ute power among actors or prioritize inclusive community en-
gagement can shape norms of cooperation and competition, thus
altering social capital dynamics (Carmen et al. 2022). According
to Haque et al. (2022), community participation strengthens
CFR, and members should be involved in all phases of disaster
risk management (Pal et al. 2021). The reciprocal relationship
between governance and the social dimension underscores the
necessity for CFR frameworks to recognize and harness the so-
cial dimension's potential to strengthen resilience outcomes.

Social capital bridges the social and governance dimensions,
facilitating adaptive capacity and community empowerment.
Buikstra et al. (2010) emphasize that communities with high
levels of social capital are more likely to recover from disas-
ters, as their organizational structures (LiSC) enable proactive
adaptation. Social networks and community organizations,
key elements of social capital, not only mobilize resources but
also influence governance by shaping participatory decision-
making (Donoghue and Sturtevant 2007). Furthermore, social
capital’s role in mobilizing physical, financial, and political
assets illustrates its significance in the governance dimension
(Azad and Pritchard 2023). When LiSC connects local com-
munities to government bodies, it creates opportunities for
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FIGURE 2 | A social capital-oriented framework for evaluating community flood resilience.

coordinated collective action and transformative leadership
(Carmen et al. 2022). However, limitations in LiSC, particularly
in rural areas, can lead to missed opportunities for resilience
building (Campbell et al. 2019). This dual role of social capital
underscores its importance as both an enabler and a constraint
in shaping governance and social outcomes.

Sociocultural factors, including norms, values, and identities,
are integral to the interactions between social and governance
dimensions. Cultural practices and community identities in-
fluence social capital's form and function, affecting resilience-
building strategies. Arup (2014) highlights that reinforcing local
identity and cultural heritage strengthens social cohesion and
collective action, thereby enhancing governance outcomes.
However, exclusionary norms and unequal resource access can
erode trust and weaken BrSC, thereby limiting governance ef-
fectiveness (Carmen et al. 2022). On the other hand, norms em-
phasizing community support and good neighborliness foster
solidarity and reduce tensions during crises (Berke et al. 2008).
Governance dimension must therefore engage with these so-
ciocultural factors to guide resilience efforts, ensuring that
inclusive practices mitigate exclusionary tendencies while lever-
aging cultural strengths to enhance collective agency (Sinclair
et al. 2014).

Resource availability significantly influences the reciprocal re-
lationship between social and governance dimensions. Cutter

et al. (2008) assert that improved communication, risk aware-
ness, and preparedness—functions often facilitated by the gover-
nance dimension—enhance social resilience. Access to external
resources, such as disaster prevention funds and infrastruc-
ture improvements, often depends on governance mechanisms
that prioritize community collaboration (Xu, Yu, et al. 2023).
Nonetheless, social capital alone is insufficient to overcome
systemic inequalities or resource constraints. For instance,
marginalized communities with limited access to resources, de-
spite high social capital, face challenges in building resilience
(Islam and Walkerden 2014). By facilitating access to external
resources through micro-credit or disaster relief programs, gov-
ernance systems can amplify the impact of social capital. Thus,
resource availability, mediated by governance processes, acts as
both a limitation and an opportunity, contingent on how effec-
tively it is integrated with the social dimension.

Figure 2 illustrates the interrelationships among the various di-
mensions of flood resilience within socially diverse communi-
ties. At the core of this conceptualization are six key dimensions
of CFR. The framework highlights the central role of the social
dimension, depicted as a circle, which interacts dynamically
with the other dimensions. Similarly, the governance dimen-
sion exerts a significant influence across all dimensions. These
two—social and governance—hold a dominant position in the
framework due to their overarching impact on the remaining
four dimensions, hence the reason for setting them apart from
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the other dimensions. The social and governance dimensions
not only interact with one another but also engage individually
with the other four dimensions, all of which collectively contrib-
ute to enhancing CFR. The + sign in the conceptual framework
indicates that a particular dimension can have both positive and
negative effects on another dimension or on CFR. The internal
circles within the social and governance dimensions represent
specific indicators: resource availability falls under governance,
while social capital is part of the social dimension. Additionally,
the third concentric circle within the social dimension illus-
trates that sociocultural factors are components of social capital
(further details are provided in the literature review section).
The arrows and their directions depict the interactions between
these factors. For instance, the influence of the social dimension
(including the social capital indicator and its sociocultural com-
ponents) on both CFR and other dimensions is shown, with the
same principle applying to the influence of other dimensions on
one another and on CFR.

6 | The Innovativeness of the New Social Capital
Oriented Framework

This CFR framework aligns with several authors in recognizing
that resilience at the community level is influenced by changes
occurring at lower levels, such as among individuals and
groups within the community (Béné et al. 2012; Frankenberger
et al. 2014). In addition, this framework recognizes social capi-
tal as a collective, rather than individual, resource. It supports
the growing trend toward individual responsibilities in FRM by
empowering communities and indigenous populations through
a participatory decision-making and governance process (Mees
et al. 2016). This approach places people at the center of flood re-
silience thinking and offers a valuable means of demonstrating
increased resilience, even in the absence of new infrastructural
developments or interventions.

Resilience must now be viewed as a shared responsibility be-
tween government and local communities, where people are
given a voice and can actively build resilience with minimal ex-
ternal input. FRM agencies could adopt this approach to gain
a deeper understanding of CFR from a new perspective, with
potential for adaptation across diverse contexts. For example, in
a coastal community characterized by strong place attachment
and limited intervention options, this framework offers a valu-
able method to demonstrate or enhance resilience. It does so by
illustrating how social capital is sustained even in the immedi-
ate aftermath of a flood event, thereby reinforcing the commu-
nity's long-term recovery potential.

Moreover, unlike most existing CFR frameworks, this new
framework conceptualizes the social dimension as having not
only positive but sometimes negative effects on a communi-
ty's flood resilience. Research has indicated that social capital
may, in certain cases, impede collective public good, manifest-
ing in adverse health outcomes or networks that foster behav-
iors harmful to individuals (Andersson and Christakis 2016).
Social capital, through its influence on various positive and
negative sociocultural factors, shapes the outcomes derived
from CFR frameworks. A community that demonstrates strong

performance across other resilience dimensions may experience
a different reality if the social dimension is weak or absent. This
can result in resistance to governmental interventions or the
emergence of antisocial behaviors.

7 | Limitations of the Framework

This CFR framework advances current understanding by cen-
tering social capital and acknowledging its dual (positive and
negative) influence on resilience. However, its reliance on social
capital as a core driver of resilience introduces temporal con-
straints, as meaningful shifts in social networks and collective
capacities unfold over extended periods.

Moreover, the framework assumes a degree of social cohesion
and participatory engagement that may not be present in all
communities, particularly those experiencing fragmentation,
marginalization, or mistrust toward external actors. In such
cases, the intended empowerment and collaborative governance
processes may be opposed, limiting the framework's effective-
ness and potentially exacerbating existing vulnerabilities.

The recognition that social capital can also engender adverse
outcomes, such as exclusionary practices, resistance to external
interventions, or reinforcement of harmful behaviors, further
complicates the framework's application. These negative social
dynamics are inherently difficult to measure, predict, or miti-
gate within the proposed structure, raising concerns about unin-
tended consequences and the robustness of resilience outcomes.

Finally, while the framework is conceptually flexible and
adaptable, its transferability across diverse socio-political and
environmental contexts remains empirically untested. The gen-
eralizability and scalability of the framework's approach to dif-
ferent community settings remain yet to be validated.

8 | Next Steps

The next step involves operationalizing the framework by devel-
oping appropriate indicators, followed by data collection to test
and validate the framework. Measuring and evaluating CFR is
inherently complex, as it is a latent quality shaped by a range
of qualitative characteristics (Keating et al. 2017). Maxwell
et al. (2015) further emphasize the importance of incorporating
qualitative and subjective measures in resilience analysis, par-
ticularly with regard to the social dimension, which cannot be
directly quantified.

To address some of the weaknesses identified in the review of
CFR frameworks, our framework adopts a participatory ap-
proach that actively engages diverse stakeholders in its devel-
opment. Unlike previous frameworks, this approach advocates
for the early involvement of communities and stakeholders, and
the continuation of this engagement throughout the process,
thereby enhancing the framework's relevance and applicabil-
ity (Olatunji, Proverbs, Pathirage, Suresh, and Capewell, 2024;
Olatunji et al. 2025). The methodology employed is a modified
Delphi technique aimed at achieving consensus among a panel
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of experts. By incorporating community and stakeholder input
from the outset in the generation and definition of flood resil-
ience indicators, and sustaining this involvement throughout
the framework's development, the framework's relevance and
practicality are significantly improved. In contrast, many exist-
ing studies limit community and stakeholder engagement to a
single round of consultation, typically during the later stages to
review, select, weight, rank, or validate indicators.

Through its co-development process, the FAIR project seeks to
establish a comprehensive and practical framework for assess-
ing CFR, directly addressing the gaps found in most existing
frameworks where community and stakeholder involvement is
often minimal or delayed. This ensures that both communities
and other stakeholders are actively engaged from inception to fi-
nalization, thereby strengthening the framework’s applicability
in real-world flood resilience planning. Following the comple-
tion of the three stages of the Delphi process, a set of relevant in-
dicators will be produced for data collection. The data collection
phase will target areas with diverse backgrounds, varying levels
of deprivation, and significant nonnative speaking populations,
reflecting the demographic diversity common across UK com-
munities (Olatunji, Proverbs, Pathirage, Suresh, and Capewell,
2024; Olatunji et al. 2025). These social indicators will then be
incorporated into a questionnaire survey using mostly Likert
scale and open-ended questions to collect empirical data from
community leaders and members, to be used for testing and val-
idating the framework. The collaboration among FAIR project
stakeholders offers a unique chance to gather these social mea-
sures through the perspectives of the community leaders.
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