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A B S T R A C T

Resilience is a multifaceted phenomenon, and approaches to measure resilience across disciplines have produced
wide-ranging methods. This paper presents an inclusive and adaptive ‘5S’ social resilience framework that was
developed based on the critical review of existing social resilience frameworks discussed in the literature. The
proposed social resilience framework consists of five sub-dimensions of social resilience, namely, social struc-
ture, social capital, social mechanisms, social equity, and social belief, a set of 16 characteristics, and corre-
sponding 46 indicators. While the key social resilience characteristics are integrated within a single framework,
it is flexible enough for adapting to a specific context as needed. Key challenges in resilience measurement
approaches developed in disaster management context are also highlighted in this paper. The direct measures of
social resilience are resource intensive. Hence, proxy measures have been widely used using data available in the
public domain which often result in inadequate measurement of social resilience. It is imperative to explore use
of surrogates in measuring social resilience characteristics that are complex and not easily measurable directly.

1. Introduction

Over the past decades, natural disasters have continued to devastate
many communities [1]. Significant investments in economy, infra-
structure, and societal systems have been destroyed by natural dis-
asters. According to CRED [2], globally over 600,000 people died, 4.1
billion people were injured, or became homeless and needed emergency
assistance due to natural disasters over the last two decades. Conse-
quently, mitigating risks and strengthening social resilience to natural
disasters have gained more attention than ever.

Increasing social resilience to disasters has been highlighted as a key
factor in disaster risk reduction [3–5]. It requires communities vul-
nerable to disasters to be provided with effective means to measure
their level of resilience, and devise strategies for enhancing resilience
[6,7]. One of the key challenges to accurately measure resilience is to
account for the dynamic nature of resilience characteristics.

The development of tools to measure social resilience to disasters
are at the emerging stage [6]. However, a rapidly growing body of
knowledge and community of practice in applying resilience thinking to
disaster risk management has gained prominence after the adoption of
the Sendai Framework for Disaster Risk Reduction by the United

Nations in 2015. Measuring social resilience to disasters can assist in
raising awareness among communities exposed to disaster risks by
characterizing the basic elements of systems at risk [8], and prioritizing
community needs and goals through participatory assessment. This will
allow baseline values to be established to assist in monitoring progress,
evaluating outcomes, and understanding cost-benefit of investments in
resilience building activities [9].

A number of frameworks have been developed for assessing social
resilience in the disaster context. They have varied in their approach,
emphasis, and scope in determining key characteristics and indicators
for assessing social resilience. The majority of the social resilience
measurement frameworks use indicators to quantify the level of resi-
lience to facilitate a comparison of communities, places, or disasters so
as to map changes in levels of resilience over time [10]. Although as-
sessment approaches such as indexes and toolkits have been proposed
to measure social resilience [11], the development of a comprehensive
approach that is practical and consistent remains a challenge [6], due to
the multi-dimensional nature of social resilience. Most of the existing
social resilience frameworks have failed to include key social resilience
characteristics due to difficulty in measurement. Because, in practice it
is an enormous challenge to collect data to measure social resilience
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characteristics due to their dynamic nature and is often a complex task
due to time and resource constraints. Nevertheless, a comprehensive
framework that is scientifically grounded, but practically applicable is
needed to measure resilience to disasters [12]. Such a generic, but
adaptable framework should help to identify, understand, and bench-
mark key social resilience characteristics in a uniform manner across
different communities and geographic locations.

The aim of this paper is to present an inclusive and adaptive fra-
mework to assist practitioners and researchers to measure social resi-
lience from a disaster perspective, building on the analysis of existent
social resilience frameworks developed over the past decade. The de-
velopment of the framework was based on the assessment of common
social dimensions, resilience characteristics and indicators used in the
literature to measure social resilience to disasters. The common social
resilience dimensions, characteristics, and indicators were extracted by
critically reviewing 31 selected social resilience frameworks discussed
in the literature.

2. Social resilience from a disaster perspective

Resilience, in general, and social resilience in particular is an ab-
stract phenomenon that does not physically exist. Resilience is also a set
of diverse and inter-related nonlinear properties within complex and
dynamic social systems which most often changes differently over time
[13]. Social resilience in a disaster context is defined in a number of
different ways, primarily, as an absorptive, adaptive, and transforma-
tive capacity; or the ability of social entities or social processes, to
anticipate, respond to, and recover from disasters. However, social
entities and processes also need to be proactively resilient to prevent
and mitigate future disasters. That includes the abilities of risk assess-
ment, prevention/mitigation, and preparedness in pre-disaster phases,
and absorptive, adaptive, and transformative capacities in post-disaster
phases [14,15]. In this study, social resilience is defined as the ability of
social entities and mechanisms to anticipate, absorb, and adapt to dis-
asters along with the ability to undertake recovery activities to reduce
future disruptions and their impact [16,17]. This definition considers
abilities of both, social entities and mechanisms in all phases of a dis-
aster.

3. Challenges in measuring social resilience to disasters

Resilience is not only an outcome, but also a process oriented
phenomenon [18]. The outcome oriented resilience characteristics are
static conditions with a single measurable target, whereas process or-
iented characteristics describe dynamic properties of resilience [9].
Within most existent literature, social resilience is perceived as a static
characteristic [10] for measurement rather than process related in-
dicators [11], mainly because process indicators are not easily mea-
surable. For example, the number of civic organisations is an outcome
indicator to measure civic engagement in social networks. However, the
existence of many civic organisations cannot alone enhance social re-
silience. It is important to understand how the type of activities un-
dertaken by civic organisation can increase social resilience [9], which
are process oriented indicators. Likewise, adaptive capacity cannot be
measured using “number of years of schooling” as an indicator alone,
because people's adaptive capacity cannot be simply measured by how
long they attend school [19]. Therefore, a failure to measure both
outcome and process features of resilience results in inadequate and
inaccurate assessment of social resilience. However, it is often a chal-
lenging task to operationalise resilience frameworks due to multi-
faceted dimensions of resilience [10] and multiple abilities [19].

The methodical challenges in measuring resilience include: the
adequacy of indicators and how to measure them; and conceptual dif-
ferences further to the arbitrary definition of indicators [19]. In prac-
tice, it has been a challenge to collect data to inform the social resi-
lience characteristics due to time and resource constraints as well as the

dynamic nature of characteristics that have multiple inter-relationships
resulting in a complex network model [20]. These challenges are fur-
ther compounded as there is currently limited guidance on what char-
acteristics to measure, which indicators to use, and for what purpose
and context [9]. As a result, many social resilience frameworks com-
monly capture easily accessible static indicators, while leaving out the
dynamic and complex key characteristics. Since it is difficult to directly
measure many of the social resilience characteristics, proxy measures
are proposed/used which mostly were obtained from secondary and
census data information sources available in public databases.

Further, developing a social resilience framework for every com-
munity is a time consuming and resource intensive process. Therefore, a
set of social resilience characteristics that are essential and most
common across different community contexts need to be identified to
develop a generic social resilience framework. Such a generic frame-
work can be contextualised to a specific location at various levels -
national or sub-national levels, or even at the community level. None of
the existing social resilience frameworks have succeeded in developing
a generic and adaptable structure for social resilience measurement to-
date.

To understand social resilience in a specific context and to develop a
context specific framework, it is often useful to initially have a generic
framework to guide the selection of essential resilience characteristics
in a contextual setting. A broader example of such an approach is
translating global targets of the Sendai framework for disaster risk re-
duction to a national level with contextual indicators.

4. Methodology

4.1. Selection of social resilience frameworks

A critical review of current social resilience frameworks was carried
out to assess their usefulness, weaknesses and application to date in the
disaster context. Only models developed since 2005 were chosen to
coincide with the adoption of the Hyogo Framework for Action – HFA
in 2005 as a global guiding framework for disaster risk reduction. The
Preferred Reporting Items for Systematic Reviews and Meta-Analyses -
PRISMA1 (2009) method was used [21] to guide the selection and
analysis of social resilience frameworks for detailed review (Flow dia-
gram is shown in Fig. 1). The PRISMA method, which is shown in Fig. 1,
has four key steps: Identification, Screening, Eligibility, and Inclusion.
At the identification stage, a broader search utilising key words such as
“Social” OR “Community” AND “Resilience” was performed to capture
all relevant peer-reviewed publications. The initial literature search was
done in December 2016 in the Scopus database for peer-reviewed
publications between year 2005 and 2016 in Title, Abstract, and Key-
words. Scopus database was selected for undertaking this systematic
review, since it is a comprehensive database of peer-reviewed literature
[22]. The initial search yielded 12,121 document results. In the
screening stage, subject area search limiters were applied and were
narrowed to focus on disaster relevant subject areas such as social
science, environmental science, and multidisciplinary studies. Only
publications in the English medium were identified. This resulted in
1194 relevant research articles being chosen. The resultant database
with the details of the articles were then exported to excel for further
eligibility check, which is the third step in the PRISMA method. The
titles of 1194 research articles were screened for abstract analysis to
select the most relevant articles that have a title related to social resi-
lience to disasters. This step resulted in 172 articles for detail abstract
review. In the final step of selection, the abstract review of 172 articles

1 Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred
Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS
Med 6(7): e1000097. doi:10.1371/journal.pmed1000097, visit www.prisma-state-
ment.org.
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resulted in 31 social resilience frameworks for further analysis, and the
details of those frameworks are provided in Table A.1 in Supplementary
information.

4.2. Identification of gaps in the existing social resilience frameworks

The analysis of 31 social resilience frameworks shows that social
resilience was conceptualised varyingly as coping, adaptive, and
transformative/participative capacities, and structural and cognitive
dimensions. The majority of the frameworks have adopted the approach
for developing social resilience frameworks based on a set of indicators
for resilience characteristics, which is often preferred by aid agencies
and practitioners [19]. However, the analysis of 31 social resilience
frameworks revealed that most often, many important process oriented
characteristics and indicators were not given due importance, primarily
due to difficulties to operationalise them to measure social resilience.
Though more than 80 unique social resilience characteristics and in-
dicators were found in the 31 social resilience frameworks analysed in
this study (see Table A.2 in Supplementary information for the entire
list), none of the frameworks have structured the most common and
important resilience characteristics that can be adapted to any context.
Hence, an inclusive and adaptive social resilience framework in disaster
context is essential that integrates the set of outcomes and process or-
iented key characteristics to adequately measure social resilience and to
provide conceptual consistency in how social resilience is being mea-
sured.

Resilience is a context dependent, place and hazard-specific phe-
nomenon and hence not all resilience characteristics are necessarily of
equal importance [23]. However, essential characteristics of social re-
silience and key indicators to measure these characteristics can be
conceptually agreed in a comprehensive framework, that must be
generic enough to be applied to any context [24]. Flexibility of adding

contextual indicators, such as place-based and hazard-specific in-
dicators in any resilience framework is important, since neither two
communities are identical, nor their hazard exposure [11]. Thus, an
inclusive but generic social resilience framework with essential char-
acteristics that can be adapted to suit the specific context and to the
community of interest is needed.

4.3. Identification of sub-dimensions, characteristics, and indicators

Fig. 2 illustrates the four step methodology used for developing a
generic social resilience framework that is inclusive and adaptable to
different community and disaster contexts. In the first step, all social
resilience characteristics and indicators in each of the frameworks were
listed as shown in Table A.1 in the Supplementary information. Then, a
matrix was produced from the wish list of characteristics/indicators
used in the 31 selected frameworks as shown in Table A.2 in
Supplementary information. This matrix resulted in 80 unique social
resilience characteristics/indicators. In the second step, codes were
created to cluster similar resilience characteristics. Each characteristic
is given a unique code such as ‘SD1’, ‘SD2’ and so on, in the clustering
process as shown in Table A.2 in Supplementary information. Initially,
20 different categories of social resilience characteristics were for-
mulated as a result of clustering 80 unique social resilience character-
istics/indicators. This step was undertaken to ensure the convergence of
all identified social resilience characteristics into a suitable framework
structure that can be easily applied and adapted.

The third step is the re-clustering process which involved the
elimination of duplicates and further clustering of similar social resi-
lience characteristics. This process resulted in 16 distinctive social re-
silience characteristics. Finally, the three most frequently used key in-
dicators (the indicators that received the highest scores) for each of the
16 distinctive social resilience characteristics were identified.

Fig. 1. PRISMA Flow diagram (2009) used for selection of social resilience frameworks for analysis.
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The process for identifying key indicators ensured that the im-
portant aspects of social resilience were not neglected, or overly com-
plicated for operationalization, and can collectively measure the in-
tended resilience characteristics. The three key indicators were then
prioritised for inclusion in the ‘5S’ framework, when an indicator was
widely used in the 31 social resilience frameworks analysed in this
study and also highlighted as important in disaster management lit-
erature. The exception was for the two resilience characteristics in the
social belief sub-dimension which had two key indicators each, hence
both were included.

The similar characteristics identified from this analysis were then
thematically clustered to generate five sub-dimensions that formed the
framework's structure shown in Fig. 3. A sub-dimension in this study is
defined as the larger thematic area of social resilience and all related
social resilience characteristics are clustered in the most appropriate
sub dimension. Hence, each sub-dimension has a number of resilience
characteristics. Since there are many resilience characteristics, sets of
similar characteristics are assigned to the most relevant sub-

dimensions. Each layer contributes to articulate the next layer, with
indicators articulating a characteristic, characteristics articulating a
sub-dimension, and sub dimensions together contributing to the overall
measure of social resilience.

Many of the proposed indicators were measured using proxy mea-
sures, since they are difficult to measure directly. In the fourth step, the
proxy measures used to measure each social resilience indicator iden-
tified in this study are shown in Table A.3 in Supplementary informa-
tion. The proxy measures that were applied to measure social resilience
indicators among the 31 social resilience frameworks were then iden-
tified as potential measures that could be used to measure the proposed
social resilience indicators.

5. An inclusive and adaptive ‘5S’ social resilience framework -
structure and components

A comprehensive framework is proposed herein can guide the se-
lection of appropriate social resilience characteristics and their ade-
quate operationalisation based on the context of its application [25]. A
total of 16 unique social resilience characteristics and 46 indicators
were chosen after the final refinement and clustering process. Social
resilience characteristics were clustered in sub-dimensions to create a
well-structured framework based on a three-layer structure: sub-di-
mensions, resilience characteristics, and indicators as shown in Fig. 3.
The social resilience framework consists of five social sub-dimensions
(hereafter denoted as ‘5S’ model): social structure, social capital, social
mechanisms/competence/values, social equity and diversity and social
beliefs/culture/faith (Fig. 4). These were based on the most commonly

Fig. 2. Steps for developing the ‘5S’ inclusive and adaptive social resilience framework.

Fig. 3. Three layer structure of a social resilience framework.
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used categories of social resilience as identified in the research litera-
ture (See Table 1 for description of each sub-dimension). By in-
corporating five sub-dimensions, 16 characteristics and 46 indicators,
an inclusive and adaptive 5S’ framework model was developed to
measure social resilience.

The ‘5S’ framework is flexible and can be adapted to any geo-
graphical, hazard, or community context by shifting the priority of the
characteristics and indicators according to the context. Moreover, it is
possible that additional key indicators can be included in the indicator
layer when a specific context demands for more than three key in-
dicators in order to adequately measure particular social resilience
characteristic. The identification of key social resilience indicators has
to be determined by the user based on the context where the framework
is intended for operationalisation. The proposed ‘5S’ model is inclusive
in the sense that a comprehensive set of key social resilience char-
acteristics and indicators are incorporated within a single structure. The
‘5S’ framework structure allows adequate operationalisation for mea-
suring social resilience without leaving out important social resilience
phenomena.

Social resilience characteristics and indicators proposed under each
sub-dimension in the ‘5S’ model are discussed below (Sections 5.1 to
5.5). The importance of incorporating essential social resilience char-
acteristics and indicators in the proposed inclusive and adaptive ‘5S’
generic model of the social resilience framework are also highlighted.
The details of proxy measures proposed for each of the social resilience
indicator is provided in Table A.3 in Supplementary information.

5.1. Social structure

Social structure is defined broadly to include a wide-range of social
characteristics including network and relationships [26]. However,
some specific definitions of social structure are confined to define po-
pulation distribution and composition in a geographic space. The de-
finition of social structure as the distribution of population that includes
parameters such as gender, ethnicity, education, and income in mul-
tiple social layers [27] was adopted for this study. The attributes of
social structure are important to understand and differentiate specific
population and demographic parameters such as household income and

Fig. 4. An inclusive and adaptive ’5S’ model social resilience framework.

Table 1
Five sub-dimensions of social resilience in the ‘5S’ model framework.

Sub-dimension Description (adapted from Cox and Hamlen [18] and Sharifi [11])

Social structure Key social segments such as social demography, gender, and family structure; socio-economic stratification; and functions of the people
in a community.

Social capital Social bonds within socioeconomic groups based on association of families and locality; networking abilities made up of economic and
other ties that are external to the group; Interaction between social groups/networks with the governing authorities/local institutions.

Social mechanisms/competence/values Mechanisms include developing community goals and priorities; engagement and competence of the community in the resilience
building process; collective attitude and shared values towards coping and adapting to disasters.

Social equity and diversity Equal access to diverse set of resources, skills, and services; process of inclusive resilience initiatives; ensuring equity for people with
specific needs to manage disasters.

Social beliefs/culture/faith Social behaviours/local cultural beliefs and norms; faith based values and practices
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age distribution [28] (See Fig. 4 for key characteristics and indicators).
There are three characteristics in social structure: social demography,
household structure, and mobility of people and families.

5.1.1. Social demography (Population composition)
Social demography refers to spatial population characteristics. A

community with, for example, less elderly, disabled, and non-native
language speaking population and higher education attainment, have
shown comparatively higher social resilience [29]. Hence, social de-
mographic characteristics can be collectively measured using popula-
tion profile, population density and growth rate, and data about po-
pulation with specific needs.

5.1.1.1. Population profile. Population profile such as age and gender
composition are important factors in determining social resilience to
disasters [29]. Population profile can also include demographic data
such as ethnic and racial identity [30] and age dependency ratio [31].
Most of the existing frameworks used proxy measures such as
percentage of different segments of the population that include
children, women, youth, and elders. However, the geographic
variations of the population should also be mapped, so that the most
vulnerable and less resilient demographic groups within a population
can be identified.

5.1.1.2. Population density and growth. Population growth and
population fluctuation such as changes in density can indicate
resource requirements during disaster preparedness, response and
recovery [32]. Further, population growth demands expansions of
social services and infrastructure which will have an impact on social
demographic resilience. The population density at day and at night
[33], population living in high-intensity urban areas [6], percentage of
foreigners [4], immigration rate, and the rate of internal migration (or
net migration rate) [25,32] can measure changes in social demography.

5.1.1.3. Population with specific needs. People with specific needs
include children under five years, people with disability (sensory,
physical and mental), marginalised, and the elderly [34]. Other
measures of people with specific needs are single person households,
single parent households, people with special medical needs, and
female headed households [4,25,32]. They often require greater
assistance during evacuation and special care in disaster response and
recovery phases [35,36]. The geographic details of people with specific
needs are also needed to ensure social demographic resilience.

5.1.2. Household structure (Family structure)
Households or families are the micro level structure of a commu-

nity. Hence, one fundamental component of social resilience is resilient
households, who are prepared to face disasters, able to recover quickly
from the impact of disasters, and adapt to changes effectively [37].
Household characteristics can be collectively measured by socio-eco-
nomic status and attainment levels in health and education.

5.1.2.1. Socio-economic status. A person's socio-economic status can
affect their susceptibility to disasters, and their ability to recover
post-disaster [16]. Household income level, income diversity, and
employment status can influence social resilience to disasters and
may also determine the speed and level of recovery from the disaster
losses. Hence, socio-economic data such as income disparity,
employment status, and livelihood strategies of families are important
measures of demographic resilience characteristics [29].

5.1.2.2. Health status of families. Higher degree of psychological
wellness and healthy life style of individuals, and community well-
being are important resilience characteristics [38,39]. Many
frameworks included health status as an indicator under the social
dimension and physical and mental health wellness was used as an

indicator in a separate community well-being dimension in frameworks
such as proposed by Alshehri et al. [40]. Some frameworks have used
percentage of household having a health insurance as an indicator to
measure social resilience [38].

5.1.2.3. Education level/attainment. Similar to health status, attainment
level of education of community members influence the understanding
of disaster preparedness measures [41]. Higher level of education
attainment is strongly correlated to better community preparedness to
disasters [33] which can contribute to enhance resilience. Indicators
such as percentage of population with high school education [32,41]
and literacy rate [33] can measure the level/attainment in education.
However, further analysis is required as to what level of educational
attainment and skills are needed in a specific community to better
understand and educate themselves to strengthen their disaster
resilience.

5.1.3. Mobility of people and families
Greater mobility of people can enhance social resilience to disasters

and improve effectiveness of disaster response [42], particularly during
the disaster evacuation and recovery. Mobility and migration are im-
portant resilience characteristics that could include the degree of labour
mobility or temporal changes in the population [43]. The mobility can
be collectively measured by indicators such as land/home ownership,
access to transport, and street connectivity within the area and with
neighbourhood.

5.1.3.1. Land and home ownership. Percentage of owner-occupied
housing units [29,38,44] or housing type (leased long-term or rented)
[31] can indicate the trend in mobility of people before, during and
after a disaster. Identification of alternative sheltering option is needed
for people who have no access to secondary housing, mostly people in
low socio-economic status [45].

5.1.3.2. Access to transport. Low socio-economic status of people often
impede timely evacuation due to the absence of private transport
options or a lack of access to public transport [47]. Access to transport
is mostly attributed to vehicle ownership [6,31]. Further, availability
and access to special needs transport is crucial for mobility of people
with specific needs during disasters [44].

5.1.3.3. Street connectivity. Although access to transport is an
important factor for mobility, lack of street connectivity can hinder
complete mobility in times of evacuation [47]. Street connectivity is a
network of streets that describe street links and connections to
important locations such as evacuation facilities and hospitals, which
are crucial during disasters [48]. The distance to nearest major highway
[25] and arterial roads per square kilometre [31] can measure street
connectivity.

5.2. Social capital

Social capital is a dominant, highly influential, and widely studied
aspect in determining social resilience to disasters [49]. Initial focus of
social capital on relationships in social structures and networks by
Hanifian (1916), Bourdieu (1986), and Coleman (1990) were advanced
by Putnam (1993), to features of social organisations such as networks,
norms of reciprocity, and trust that facilitate action and cooperation for
mutual benefit [49,50]. Later, social capital was classified into three
types: bonding, bridging and linking capital [49]. It can also be cate-
gorised as structural and cognitive social capital [50].

Social capital in this study includes social ties within community
groups mostly associated with family relationships and place of at-
tachment (bonding), networking abilities made up of economic and
other ties that are external to the community (bridging), and the in-
teraction between social groups and community networks with the
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governing authorities, state organisations, and non-state local institu-
tions (linking) [51]. Under the social capital sub-dimension, three re-
silience characteristics, namely, social cohesion, social support, and
social networks (Fig. 4), drawing from the fundamental concepts of
social capital, and their application in the disaster resilience literature is
discussed below.

5.2.1. Social cohesion (community bond)
Social cohesion in a disaster context refers to the extent that com-

munity members help each other and work together to achieve pre-
paredness, response, and recovery effectively [52]. Effective coping and
response mechanisms to any disaster depends on the cohesion and co-
ordination among social entities [53]. Social cohesion can be collec-
tively measured by social trust, community leadership, and connections
between groups.

5.2.1.1. Social trust. Social trust is an integral part of social cohesion
[54]. Trust within community members and with the neighbouring
community is key to positively facilitate coordination and cooperation
for effective disaster response and provide access to resources [55].
Since social trust is difficult to measure directly, perceived trust is most
often used to measure social trust using community questionnaire
surveys and observations [56].

5.2.1.2. Community leadership. Local leaders play an important role in
promoting social cohesion, equality and inclusiveness within a
community [16,57]. There is evidence to suggest that effective and
trustworthy community leadership that believe and give priority to
disaster resilience activities can promote social resilience [58].
Therefore, acceptance of a community leadership can serve as an
indicator of a cohesive community. Community leadership can be
measured by the frequency of meetings between community leaders
and their people [59], and acceptance level of community leaders [33].

5.2.1.3. Connection between groups/societal systems. The degree of
connectedness between social groups and associations in societal
systems are important attributes of social cohesion. The relationship
with social organisations can provide access to assistance during
disasters not only through institutional channels, but can strengthen
informal connections with people who are not connected through
bonding social capital [49]. The strength and number of ties within
different social groups can measure social cohesion by asking
behavioural questions through community surveys [49,60]

5.2.2. Social support (Norms of reciprocity)
Social support in a disaster context refers to helping behaviours

within family, friends, neighbourhood, and wider social networks
within the community and beyond. There are two types of social sup-
port: “received support’’ (actual receipt of help) and ‘‘perceived sup-
port’’ (the belief that help would be available if needed) [39] (p. 138).
Social support can be collectively measured by available social support
systems, social safety mechanisms, and external support systems.

5.2.2.1. Social support systems. These often play a major role in coping
with emotional distress and post disaster mental health issues [61].
They can help to understand the level of social cohesion [6,30]. Social
support systems are developed by linking social organisations to
individuals, who have lack of access through bonding social capital
[49]. Social support systems can be measured by the availability and
access to community services such as psychosocial support facilities [6],
health care facilities [33], and health care support workers [44].

5.2.2.2. Social safety net mechanisms. These are key processes for
enhancing social support to the most needy to promote self-recovery
after disasters [15]. Social welfare programs targeting transfer of
essential resources can increase resilience to disasters [62]. Social and

cultural networks serve as social safety net mechanisms for people
affected by disasters through provision of emergency food, shelter, and
health assistance [63]. The availability of diverse social assistance
programs targeting various groups is one of the measures of social
safety mechanisms [6].

5.2.2.3. External support systems. The support to a community can
come from outside the community, such as charitable organisations
or civil society organisations formed by migrants [49]. Access to
support from non-governmental organisations and companies
involved in disaster mitigation and response can provide a measure of
external social support [33,59]. External support systems involve
connections to external assets and that can be tapped into as needed.
It connects members of groups to external networks, or bring support
from networks crossing ethnic and religious differences [64].

5.2.3. Social networks (Social associations)
Lessons from many disasters have highlighted the importance of

strong social networks and their positive influence on building social
resilience [65]. Social networks describe the relationships within a
social system in terms of their tie strengths, such as relationship di-
versity, regularity, and time duration of relationships [66]. Indicators
such as diverse civic engagement in social networks, effective civic
organisations, and volunteerism can collectively measure resilience of
social networks to disasters.

5.2.3.1. Civic engagement in social networks. Sense of belonging to a
community can be strengthened through the engagement in community
based organisations and their activities [67]. Social capital can be
captured using the level of involvement and participation of community
members in social groups and associational networks [44]. Population
with memberships in different organisations [68] and densities of social
organisations [28] can measure civic engagement in social networks.

5.2.3.2. Effective civic organisations. Existence of effective civil society
organisations is an indicator of strong social associations [32], in
addition to the measure of involvement of community members in
those networks. Number of political, social advocacy, and non-profit
organisations can measure the existence of civic organisations
[6,9,28,31,44]. However, the effectiveness of civic organisations have
to be measured using the type and number of projects implemented in
various sectors.

5.2.3.3. Volunteerism. Volunteerism is another measure of involvement
of the community in social networks [44]. Active involvement of
volunteers in community based organisations, non-profit agencies and
in other informal networks within the community will increase the
effectiveness of disaster response and recovery [4]. Number of
volunteers, number of volunteer organisations, and budget of
volunteer organisations can be used to measure volunteerism [4].

5.3. Social mechanisms/competencies/values

Social mechanisms include the process of developing community
goals, plans, priorities, and engagement of the community in resilience
building process. The process oriented resilience characteristics also
include community competence, collective attitude, and shared values
towards coping and adapting to disasters. Under the social mechanism/
competencies/ values sub-dimension, five key social resilience char-
acteristics are included: Community engagement, Community goals/
efficacy, community shared values and attributes, community pro-
cesses, and community competence (Fig. 4) [29,69,70].

5.3.1. Community engagement
The process of key community stakeholders working collaboratively

towards self-empowerment and fostering strong relationships, is central
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to attain a higher status of resilience [71]. Community engagement can
be collectively measured by political participation, community en-
gagement strategy, and involvement in public affairs [71].

5.3.1.1. Political participation. Engagement of communities in political
networks and strong political advocacy are required to solve complex
social problems [28]. Khalili et al. [70] found community participation
among the highest factors that influence social resilience. Some
measures of political participation include voter participation in local
elections [31], number of registered voters [30], civic and political
organisations, and census response rate [44].

5.3.1.2. Community engagement strategy. This is a fundamental element
of social resilience [39], which requires an effective strategy and plan.
Parsons et al. [25] used community engagement strategy of an
emergency service agency as an indicator to measure community
engagement. Similarly, implementation of a communication
engagement strategy at a local authority level is another indicator to
demonstrate the availability of a social mechanism to engage the
community.

5.3.1.3. Involvement in public affairs. Involvement of citizens in
community based organisations is an indication of community
involvement in public affairs. It demonstrates the interest of citizens
in public affairs, and the enhances circle of influence, so that
communities can raise social problems [28]. The involvement of
people in disaster preparedness programs to develop community
competence [59] and population participating in disaster related
projects [33] can measure the level of involvement in public affairs.

5.3.2. Community goals/efficacy
To deal with disasters, communities often come together to inter-

vene for the common good with the objective of achieving community
goals. Community goals can be collectively measured by indicators such
as collective efficacy, strategy/goals/priorities, and community per-
ception.

5.3.2.1. Collective efficacy. Collective ability can measure the
achievement of community goals and efficacy, which indicates the
level of co-operation and social support [69]. Collective efficacy is also
a measure of solving problems together, and could be evident from past
history of community efforts where problems were solved through
collective mechanisms.

5.3.2.2. Strategy, goals, and priorities. Setting priorities and developing
disaster resilience goals are important steps in disaster resilience
building processes [77]. Goals and priorities and similar indicators,
such as, existence of future vision, community hope [72], and achieving
success through mitigation and preparedness strategies can be used to
measure achievement of community goals to enhance social resilience
to disasters [39].

5.3.2.3. Community perception. The quality of community plans to
reduce disaster risk and build resilience highly depends on the
community's perceived competence and experience [69]. Further, the
perception of disaster risk is influenced by the anticipated impact of
emerging disasters on personal circumstances [69]. Hence, attitudes
and perceived beliefs towards disasters through community surveys can
measure community perception [11,73].

5.3.3. Community shared values and awareness
Communities that value common understanding to emerging dis-

aster risks and their impact can contribute in bringing people together,
so that greater awareness can be achieved [23,74]. Community shared
values and awareness can be collectively measured using indicators
such as place of attachment, shared beliefs/values, and traditional

coping mechanisms.

5.3.3.1. Place of attachment. Shared feelings of place of attachment
increase peoples’ emotional investment that could stimulate disaster
preparedness in order to protect what is valued [75]. Indicators similar
to place of attachment, such as sense of community and pride can help
to understand the level of collective support for community based
interventions to manage disasters. Indicators such as feelings of
belonging, attachment of people and places, and degree of
togetherness/integration can measure place of attachment.

5.3.3.2. Shared beliefs/values. In general, but not always, a community
has its own geographic boundaries, shared beliefs [39], and values.
Shared social values include “a positive sense of the future, a
commitment to the community as a whole and agreement, broadly,
on community goals” [76] (p. 97). The availability of shared vision,
collective strategies, and community plans to manage disasters can
serve as indicators of measure on shared beliefs and values.

5.3.3.3. Traditional coping mechanisms/capacity. Traditional coping
mechanisms can be measured at individual, community, and
institutional levels [77]. Coping style is sub-divided into two types;
problem-focused, which confronts the emerging issue, and emotion-
focused, which is moving away in solving the emerging problem [77].
The higher status of problem-focused coping style is helpful for effective
disaster response and recovery [77]. The coping mechanisms including
traditional methods can be measured using a community survey
questionnaire or understanding coping strategies used in the past to
manage disasters. The type and level of coping strategy can inform the
level of community awareness and community competence.

5.3.4. Community processes
Many social resilience frameworks have highlighted the importance

of having appropriate community based disaster risk assessments for
effective disaster preparedness, response, and recovery [78]. The pro-
cess of developing such plans is equally important to the plan as an
outcome itself. Community processes can be collectively measured
using community plans, collaboration frameworks, and collaborative
problem solving/decision making processes.

5.3.4.1. Planning (Community plans). Developing a community based
disaster management plan is an important initial step in building a
resilient community. “Social resilience can be enhanced through the
development and implementation of disaster plans” [10] (p. 603). The
availability of a community plan and the planning process can inform
social resilience.

5.3.4.2. Collaboration frameworks. A set of procedures that support the
community to prepare plans in different phases of a disaster to enhance
their social resilience is another important process oriented indicator to
measure social resilience [79]. Community level participatory
assessments are required to measure the level of collaboration
initiatives implemented with multi-stakeholders.

5.3.4.3. Collaborative problem solving and decision making
processes. Although problem solving and decision making are skills
and abilities of communities [16], application of these skills in the
process of making plans and converting plans into actions are
important. Hence, the availability of problem solving and decision-
making mechanisms in a community and the past outcomes can
measure community processes.

5.3.5. Community competence
Communities exposed to disasters should have a good knowledge

about risks and the capacity to acquire reliable information to solve
emerging problems [39]. Community resilience frameworks such as the
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one proposed by Norris et al. [39] have given greater importance to
community competence as a primary set of capacities to build social
resilience. Community competency can be collectively measured from
knowledge of risk, past experience in disaster response, and information
and communication.

5.3.5.1. Knowledge and local understanding of risk. The level of
understanding of disaster prone area, disaster risk, preparedness and
recovery measures helps to increase social resilience [10,59].
Awareness of disaster risks and disaster prone-areas through
education programs, understanding of coping style and recovery
efforts needed to manage disaster risks, and availability of public
awareness programs/disaster drills can be used to measure knowledge
of risk [33,59].

5.3.5.2. Past experience and learning from the past. Past experience and
exposure to a disaster helps to enhance social resilience [54] by
increasing the competency of the community to prepare for the next
disaster. Indicators such as level of prior experience with recovery and
number of learning events to reflect on the past experience are
measures of community competence [9].

5.3.5.3. Information and communication. Improvement in
communications and awareness will strengthen resilience to disasters
and will improve the effectiveness of the disaster response [42].
Frameworks such as by Alshehri et al. [5] have made information
and communication as a distinctive dimension of resilience. Examples
measures for information and communication include: the availability
of information and communication systems (e.g. early warning
systems); perceived trustworthiness of the information sources; and
perceived existence of reliable media.

5.4. Social equity and diversity

Eliminating excessive burden on marginalised communities due to
inequitable distribution of critical resources and increasing equity and
social justice are core principles of social resilience [80]. People, who
already do not have access to equitable resources such as families living
below the poverty line may be affected significantly differently than
other people within the same community, when a disaster strikes
[81,82]. Social resilience also depends on the diversity of resources,
because communities that rely on a limited range of resources often
struggle to cope [39], and less socially-diverse communities encounter
greater difficulties to recover from disturbances [83]. There are three
characteristics in social equity and diversity: Fair access to basic needs
and services, community inclusiveness and equality, and diverse skill
set and workforce (Fig. 4).

5.4.1. Fair access to basic needs and services
Fair access to fundamental needs and basic services including health

and education by all sections of the population is a key factor for de-
termining social resilience to disasters. Access to different essential
resources for better disaster preparedness and response such as house-
holds with access to a telephone and vehicle is required [36]. Disaster
impacts have been proven to be disproportionate for people with lim-
ited access to essential services such as education, health, and in-
formation [82]. The access to health and well-being, education, and
other essential services can collectively measure fair access to basic
needs and services.

5.4.1.1. Access to health and well-being. Access to health and well-being
is widely used as an indicator of resilience. Frameworks have used a
mix of indicators to measure fair access to health services such as,
availability of preventive health measures [11], availability of
responsive health measures [11], availability of physical resources in
the health sector/institutions [33,84], availability of human resources

in the health sector/institutions [33,84], and access to health services
including primary health care facilities. Access to health facilities is also
assessed by measures such as distance to a medical facility and
availability of adequate beds in hospitals [25].

5.4.1.2. Access to education. Access to education (education equality)
ensures awareness and training to prepare for disasters. Measures such
as availability of adult education and training programs, level of
difference in secondary education between different social groups,
and the ability of schools to continue their function after a disaster
can be used to assess access to education [6,25,31,33].

5.4.1.3. Access to resources and services. Fair access to resources to meet
basic needs of different segments of the population based on their
vulnerability and requirements, strengthens the resilience of
communities [16]. Resource dependency and accessibility to available
social services [25] can measure fair access to basic needs and services.
The expenditure per capita on fire and emergency services [25] is one
of the proxies to measure access to resources and services.

5.4.2. Community inclusiveness and equality
The disparity due to ethnicity, caste, culture, and other forms of

marginalisation based on socio-economic status of the population will
contribute to lowering social resilience [85], predominantly in resource
allocation and providing equal access to needs and services. The in-
volvement of diverse groups such as ethnic minorities, involvement and
equality of people with specific needs, and gender norms and equality
are key indicators that can collectively measure community inclusive-
ness and equality [86].

5.4.2.1. Involvement in diverse groups/ethnic equality. Active
participation of people from diverse segments such as indigenous
groups, in disaster management planning will increase social
resilience [16]. The population profile of different ethnic, cultural,
and religious groups, representation of their leaders in disaster
committees, and their level of influence in public affairs can measure
the level of community inclusiveness.

5.4.2.2. Involvement and equality for people with specific needs. People
with specific needs such as physical or mental disability and elderly,
who need special care, often report that they are not consulted in
disaster management activities [83]. The availability of projects
targeting people with specific needs and their participation in public
events related to disaster management can help to measure equality for
people with specific needs.

5.4.2.3. Gender norms and equality. The disaster preparedness and
response strategy and programs should ensure gender equality and
cultural diversity. Since the role of women in disaster related work is
neglected due to cultural norms in some communities [82], gender
sensitivity should be given importance in resilience building plans to
ensure inclusiveness. The gender inclusiveness in disaster resilience
programming can be measured by the involvement and participation of
women and women-based community based organisations in disaster
resilience projects.

5.4.3. Diverse skill set (Diverse workforce)
Diverse set of skills and workforce are highly needed in pre and

post-disaster situations [25,30]. Besides, range of skills at different le-
vels of the workforce, such as community members equipped with
disaster preparedness and response skills through training can enhance
the social resilience to disasters. The availability of diverse skills and
trained personnel and diverse workforce can collectively provide a
measure workforce and skill diversity.

5.4.3.1. Availability of diverse skills and trained personnel. Sufficient
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trained skilled personnel such as health and emergency response
workforce and disaster managers/professionals, as well as citizen
disaster preparedness and response skills and Red Cross training
workshop participants can provide a measure of the availability of
diverse personnel and skills [4,9,25].

5.4.3.2. Access to diverse skills and trained personnel. A trained
workforce may not necessarily mean that they are accessible in times
of disasters due to disruptions to essential services such as electricity,
fuel supply, telecommunication networks, and transport facilities.
Remoteness of the community and distance to a major highway can
provide a measure of the access to required human resources and skills
during disasters [25].

5.4.3.3. Diverse workforce in diverse places. Social resilience can vary
with the availability of a diverse workforce within the community such
as emergency services, health, and local government departments [25].
Kotzee and Reyers [31] identified employment sector diversity as an
indicator to measure social resilience to floods. Indicators such as,
connections in workplaces and connections in business can measure
diverse workforce and skills in the community [6,44,67,87].

5.5. Social beliefs/culture/faith

Not only human resources and physical assets, but local culture and
social beliefs can play a critical role in determining social resilience to
disasters [16]. Social beliefs need to be positively capitalised in com-
munities that are oriented with their own local culture and faith sys-
tems [16,88]. Social resilience frameworks developed in some com-
munities are strongly grounded in culture and faith. For example
Ostadtaghizadeh et al. [88] have considered culture as a separate di-
mension of resilience. There are two characteristics in social beliefs/
culture/ faith: Local cultural beliefs/norms and religious beliefs/norms
(Fig. 4).

5.5.1. Local cultural beliefs/norms
Different cultural groups within the same community may differ in

their preferences in resilience building and disaster response actions.
Cultural beliefs exert influence on the interpretation of disaster risks by
a community [89]. The cultural and behavioural norms and preserva-
tion of culture and history are two indicators that can collectively
measure local cultural beliefs/norms.

5.5.1.1. Existing cultural and behavioural norms. The different cultural
norms can influence the perspective of the relationship between people
and disasters [89]. Cultural and behavioural norms, and similar types of
indicators such as cultural identity [87], demographic information
about cultural beliefs [71], shared cultural beliefs [16], cultural values
[88], and knowledge about cultural beliefs [16] can measure local
cultural beliefs and norms.

5.5.1.2. Cultural and historical preservations. The importance given by a
community for preserving cultural and historical resources can indicate
strengths of cultural beliefs in that community. The conservation of
historical resources and shared cultural practices can bring sense of
community pride. Burton [6] proposed a national registry of historical
sites as an indicator of measure of cultural resources. Renschler et al.
[28] included cultural and heritage services as a sub category in social-
cultural capital and Ostadtaghizadeh et al. [88] identified ancient
monuments as a cultural heritage resilience indicator.

5.5.2. Religious beliefs/norms
While religious beliefs can vary communities’ exposure to disaster

risk through perception, it can also contribute to cope with disasters
through faith based linkages and support systems [90]. Indicators such
as current religious beliefs/practices and faith based engagement can

collectively measure religious beliefs/norms.

5.5.2.1. Current religious practices/beliefs. People with strong religious
beliefs can show low interest in preparedness and mitigation activities
[68], because disasters can be considered as an act of god [82]. On the
other hand, religious beliefs and practices can help people to cope with
the impact of disasters through self-regulating religious practices. It also
helps to bring communities together and activate social support systems
through religious services [91]. Although, religious practices within the
same community may largely vary, the integration of disaster
management activities within religious practices can be identified [90].

5.5.2.2. Faith based engagement. Faith based engagement plays an
important role in raising awareness of disaster risk and often become
part of the first respondents during disasters [41]. Number of religious
organisations [32,44], number of religious adherents, and faith-based
networks [9] that contribute to enhance resilience are used as measures
of faith based engagement. However, the role of faith based
organisations is a contentious issue, since their involvement in
disaster related work can be used as propaganda by different
religious and political ideologies [90].

6. Concluding remarks

There is no consensus on how to measure social resilience, though a
wide range of methods have been proposed. Some social resilience
frameworks have been developed specific to a particular hazard and
some other frameworks for a specific geographical area. The proposed
‘5S’ social resilience framework provides a robust approach to assess
social resilience based on key characteristics and indicators. The social
resilience characteristics and indicators can be further contextualised
by engaging key stakeholders at the community and sub-national levels
within the same framework structure. The structure of the ‘5S’ social
resilience framework proposed in this study is flexible for adaptation
for multiple contexts without neglecting important social resilience
phenomena.

The framework is required to be operationalised among different
communities and in different disaster contexts, so that it can be further
refined. Multi-conditional testing of indicators will help to improve the
functionality of the framework and evidence-based process of mod-
ification and verification of the proposed indicators.

The practical measurability of the proposed indicators using re-
source and time effective methods needs to be evaluated. It should be
noted that not all proposed indicators can be easily measured, but they
are key indicators to comprehensively measure social resilience. Hence,
some indicators were assessed using proxy measures, although the in-
dicators are directly not easily measurable. The data for proxy measures
are mostly obtained from secondary databases.

The use of surrogate indicators has been tested in a number of fields
such as ecology and clinical medicine, to predict parameters that are
complex for direct measurement. The surrogate approach for those
social resilience indicators that are complex or not feasible to be mea-
sured directly within resource and time constraints is still under-
explored in disaster resilience measurement literature. Hence, further
research is needed to understand the use of surrogate indicators that
could solve conceptual and methodological difficulties in measuring
social resilience.

The proposed ‘5S’ social resilience model aims to provide a frame-
work that could be used by practitioners and researchers. Practitioners
can use the framework to measure social resilience to disasters of a
community by selecting relevant characteristics/indicators and
adapting them to their context. Similarly, researchers can utilize the
same framework for advancing the knowledge of social resilience
measurement by adapting to the context of their research. It is often a
significant challenge to keep the framework intact with a few char-
acteristics, while making it more comprehensive. Hence, the proposed
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‘5S’ model is the best trade-off between extensiveness and compre-
hensiveness. Although this framework is too detailed for broader as-
sessment, which require more time investment by practitioners, the
framework is adaptable so that the most important social resilience
characteristics can be extracted and utilized according to the specific
context, geographical setting, and prioritised hazards.
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