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1. Introduction
An increasing number of natural hazards and human-caused disasters across the globe has
resulted in significant losses and damages to communities, economies and infrastructures
(Koliou et al., 2018). This trend reveals the vulnerabilities of communities, people, systems and
assets affected by (unexpected) shocks and disasters (Mayunga, 2007) and shows the
importance of resilience for individual and social entities (Saja et al., 2019). In this report, we
follow the United Nations Office for Disaster Risk Reduction’s definition of a disaster as a
‘serious disruption of the functioning of a community or society at any scale due to hazardous
events interacting with condition of exposure, vulnerability and capacity, leading to one or more
of the following: human, material, economic and environmental losses and impacts.’ (UNDRR,
2020).
Resilience, and in particular resilience related to disasters, proves to be a crucial concept in
understanding and managing the complexity of natural environments, human societies and
public infrastructure systems. Resilience helps to resist, absorb and recover from (unexpected)
disruptions on both the small and the large scale, i.e., in both communities and nations (Walker
et al., 2006; Peacock et al., 2010; Koliou et al., 2018). Holling (1973) identified resilience for
the first time in the field of ecology as the ability of a system to bounce back to its original state
after a disturbance. Later, further definitions of resilience relevant to ecological systems were
provided by Pimm (1984), Holling et al. (1995), Alwang et al. (2001) and Gunderson (2010),
with a focus on systems absorbing sudden shocks and maintaining their original state.
Resilience in ecology was also extended to studies of social systems confronted with crises
and disasters (Mayunga, 2007). Behavioural responses of individuals, families, communities,
institutions and economies have been investigated and discussed by many researchers (Klein
et al., 2003; Fleming & Ledogar, 2008; Gunderson, 2010).
The resilience and vulnerability of societies to climate change was being discussed as early
as 1981 (Koliou et al., 2018). Since then, social resilience in disaster contexts has received
considerable attention from academic researchers and practitioners in governmental as well
as non-governmental agencies (Cai et al., 2018). The interest in social resilience to disasters
is closely linked to the need to identify measures to prevent and mitigate negative
consequences of shocks and disasters in local communities as well as in regions or nations
(Saja et al., 2019). Identifying and designing adequate measures require insight into how
resilient a social entity is, and which factors are key in determining both high and low degrees
of social resilience. Information about the social resilience of an entity may also help to inform
decision-makers in communities that are exposed to disaster risks, with regard to the adoption
and implementation of preventive measures. Adequate prevention needs information about
those components of social systems that trigger high or low resilience levels (Prior & Hagmann,
2013; Saja et al., 2018). Therefore, we propose a set of indicators, which are comprehensive
in measuring the social resilience of communities, regions and nations in the context of various
types of disasters. The important question is: which indicators to choose?
There is a vast body of literature on disaster-related social resilience indicators (Buckle, 2006;
Engle et al., 2014; Maclean et al., 2014; Khalili et al., 2015; Rufat et al., 2015; Kwok et al.,
2016; Reuter & Spielhofer, 2017). Many publications have developed their own frameworks to
assess social resilience to disasters, varying in their assumptions and scopes and in the factors
they consider most important for assessing social resilience. This variation renders the
situation difficult for institutions or decision-makers who need to know which social resilience
concepts and measurement approaches they should adopt. Evaluating the existing
frameworks, we found that several social resilience frameworks rely on reviews of the existing
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frameworks in the literature in order to identify key indicators to assess social resilience. For
example, Saja et al. (2018) proposed an inclusive and adaptive social resilience framework
which includes 46 indicators, and which was developed based on 31 critically reviewed social
resilience frameworks. In 2019, Saja et al. expanded their work to provide a critical review of
those existent 31 social resilience frameworks and to examine their merits as well as to
understand their limitations. Furthermore, this review also highlighted the indicators that have
been used in these frameworks. Most social resilience frameworks failed to include the key
social resilience characteristics due to the difficulty and complexity inherent in their
measurement. Therefore, relying on existing social resilience framework studies to define and
operationalise social resilience indicators is of limited help.
The current report has analysed a great number of social resilience-related publications,
spanning more than two decades and taking into consideration articles and books by
researchers as well as practitioners. Our goal has been to identify the most relevant indicators
from the literature, hereby focusing not only on the above mentioned social resilience
frameworks but also on additional sources in which social resilience indicators in the context
of disasters are used. Moreover, this report provides a detailed description of the different
indicators and their relevance for the assessment of social resilience towards disasters. Based
on the assumptions of crowd wisdom, we consider the frequent use of indicators to be
indicative of their relevance. We have focused on social resilience in communities in particular,
because communities are among the social entities for which resilience-enhancing measures
are most meaningful. Understanding how communities can effectively respond and adapt to
crisis-driven changes is increasingly recognised as important for tailoring government policies
and emergency management responses. It is also relevant for any other local or international
agencies with disaster-related responsibilities (Morrow, 1999; Maclean et al., 2014).
The rest of the paper is structured as follows: the second section presents the evolution of
social resilience concepts. In the third section, we describe the methodology of our systematic
literature review. The fourth section presents the results of our literature analysis and highlights
the most important social resilience indicators, while the fifth section discusses the implications
of using the respective social resilience indicators. We end this study with a summary and
some recommendations in the sixth section.
2. Social Resilience Concept
Initial interest in the resilience of social systems — termed ‘social resilience’ — may be traced
to the 1980s, when Timmerman (1981) first studied the vulnerability of societies to climate
change (Koliou et al., 2018). He defined resilience as ‘the measure of a system’s or part of a
system’s capacity to absorb and recover from the occurrence of a hazardous event’
(Timmerman, 1981, p.21). Later, multiple definitions of social resilience to disasters were
developed in the literature 1. Mayunga (2007) observed that while various definitions of social
resilience have been proposed over the years, there was no clear agreement on a core
definition. McEntire et al. (2002) hypothesised that this may be the case since concepts of
resilience change over time, reflecting different reactions to different types of disasters.
In essence, social resilience refers to the collective coping ability of social groups towards
(unexpected) political, economic, social, ecological or environmental changes (Adger, 2000;
Kwok et al., 2016). Following this line of thought, Cacioppo (2011) regarded social resilience
to disaster as ‘inherently a multilevel construct, revealed by capacities of individuals, but also
1

See Appendix A for additional selected definitions of social resilience to disaster.
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groups, to foster, engage in, and sustain positive social relationships and to endure and
recover from stressors and social isolation’ (Cacioppo, 2011, p.43).
The conceptualisation of social resilience is beneficial to understand the behavioural
responses of social groups in crisis situations (Zhou, 2010; Woolf et al. 2016). Furthermore,
based on a concept of resilience, a society’s capacity can be assessed to prevent, prepare for,
and mitigate disasters before they occur, and to absorb them, adapt to them and transform
during and after disaster phases (Norris et al., 2008; Martins, 2012; Paton et al., 2014; Leykin
et al., 2016; Kwok et al., 2016; Saja et al., 2018).
Social resilience may depend on the nature and strength of the underlying social infrastructure,
including social capital (Aldrich & Meyer, 2014) and relationships between individuals living in
the same geographical area (Marshall et al., 2009). Kwok et al. (2016) claimed that apart from
the strength of social networks between the community members, economic and socio-political
conditions of a community would have an impact on their resilience.
So far, the assessment of resilience in social systems in the literature consists of a plethora of
measurable features of social entities. These features may be used in relation to one or
multiple types of disaster (Arbon et al., 2016). The social resilience features include human
capital, lifestyle demographic and socio-economic characteristics, health, physical abilities or
family status on both, temporal and spatial scales (Zhou, 2010). Community capital,
competence, risk knowledge and awareness (Ostadtaghizadeh et al., 2015) are also seen as
important components. Some authors focus on social capital (including social bonds, social
networks and social support) as a crucial component of social resilience (Robert et al., 2010;
Aldrich & Meyer, 2014). Social capital sometimes is broken down into bonding, bridging and
linking (Robert et al., 2010; Rufat et al., 2015). Bonding social capital (i.e., close ties) describes
the connection among people who capture the same demographic characteristics, geographic
locations and social features (e.g., with respect to family, neighbours and work colleagues).
Bonding ties may increase the strength of knowledge, past disaster experience and sharing of
information for the prevention of future catastrophic events (Rufat et al., 2015). Bridging social
capital is defined by relationships between people who differ in obvious ways such as
demographic and socio-economic status. Linking social capital describes the relationships
between institutions and individuals which are based on hierarchies (e.g., employer-employee
relationships). These three features matter for resilience: close ties described by bonding are
important for immediate support, whereas the ties brought about by linking and bridging social
capital can support the long-term regeneration of neighbourhoods and communities (Robert et
al., 2010). Based on these concepts, this study will provide a detailed explanation and
justification of individual indicators to assess the social resilience towards disasters. The study
analyses the relevant literature from the last two decades and identifies the most popular
indicators from the literature. Furthermore, this report highlights indicators that are frequently
used and hence appear relevant for assessing the social resilience towards particular types of
disasters or in specific regions.
3. Methodology
In order to provide a comprehensive overview of relevant social resilience indicators, we used
a systematic process to review the literature in the same line of thought with Saja et al. (2018,
2019). However, unlike Saja et al. (2018, 2019), this working paper was not limited to reviewing
the indicators used in the frameworks from 2005 to 2016. Instead, our analysis of social
resilience indicators in disaster contexts expanded to cover all peer-reviewed academic
articles, books, and published reports by practitioners between 1998 and 2019. We expanded
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Identification

the research’s keywords and took into account not only social resilience frameworks, but all
publications which, in a broad sense, used social resilience indicators in a disaster-related
context. We used Google Scholar as main search engine, a free online scientific citation
indexing service and database. It produces numerous types of citation searches and provides
access to various databases and a vast number of disciplines. This enabled us to do an indepth analysis of specialised fields across different academic disciplines and practitioners’
reports (Cai et al., 2018).

Google Scholar: search for ‘social resilience’, ‘community
resilience’, ‘community disaster resilience’, and ‘social
capital’ and ‘community resilience’ in English language
(Total = 98,760)

Manually reviewed keywords
in title, abstract or article
keywords
(Total = 201)

Added
additional
publications
from
reference
lists
(Total = 71)

Full-text journal articles
assessed for eligibility
(Total = 97)

Figure 1: Systematic review flow diagram
In this working paper, the Preferred Reporting Items for Systematic Reviews and MetaAnalyses (PRISMA) guidelines were used to select social resilience indicators (Moher et al.,
2009). Our search procedure consisted of several steps (see Figure 1). First, in the
identification stage, we limited our search to publications containing related keywords in the
title, abstract or article keywords. As keywords we used among others ‘social resilience’,
‘community resilience’, ‘community disaster resilience’, and ‘social capital’ together with
‘community resilience’. The initial literature search was performed in the last quarter of 2019
6

and was limited to English-language publications. The search resulted in a total of 98,760
articles (see Table 1 and Figure 1).
In a second step, the titles, abstracts and article keywords of the list of publications generated
in the first stage were reviewed (i.e., screening stage). We selected the articles that were most
relevant to social resilience in disaster contexts. We manually checked the titles, abstracts and
article keywords of each publication and excluded all irrelevant publications.
Table 1: Results of Google Scholar search
Keywords

Result of Google Scholar search

‘Social resilience’

18,600

‘Community resilience’

63,900

‘Community disaster resilience’

2,660

‘Social capital’ and ‘community resilience’

13,600

Total

98,760

The second step generated a total of 201 publications (see Figure 1). Moreover, we performed
additional manual reviews of each publication’s reference list to collect additional related
manuscripts, finding further 71 relevant publications. Thus, the total number of publications
considered in Stage 2 was 272. Third, in the eligibility and inclusion stage, we selected
publications, which cited specific social resilience indicators. This selection step yielded 97
publications (see Figure 1). These 97 publications were then reviewed in detail. The results of
this review are described in Section 4, which follows.
4. Results
4.1. Profile of the reviewed studies
As already mentioned, the literature provides a variety of indicators for assessing social
resilience. Based on our PRISMA analysis, 97 studies from the social resilience and
community resilience literature were selected for a detailed analysis. These studies were
divided into two blocks according to the study topic (key focus on community resilience or
social resilience).

Figure 2: Reviewed literature by country
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Table 2 in Appendix B lists the studies belonging to the respective blocks. Within each block,
the studies were ordered chronologically, providing information on the author(s), the
publication year, the researched disaster type, the country of interest and the type of
publication (academic paper, book, practitioner report).
4.1.1. Geographical distribution
In Table 2, of the selected publications from the social resilience literature, 64% had a
geographical focus on specific countries, cities, or communities. Figure 2 shows that 22% of
the studies reported resilience to disasters in the United States; 13% of the studies were done
for Australia; and 5%for Israel. The remainder consists of individual studies conducted in
different countries, while 34% of the studies were not location-specific, instead providing
generic conceptual frameworks for assessing community and social resilience.
4.1.2. Types of disasters
Figure 3 illustrates the fact that more than half of the studies we analysed in detail focused on
social resilience towards multiple disasters. The majority of the remaining studies addressed
specific natural hazards, such as hurricanes, volcanic hazards, earthquakes, wildfires, floods
or natural hazards in general. Here, 11% of the studies addressed resilience with respect to
climate change-related hazards, while 3% of the studies examined other specific disasters,
such as violence or terrorism.

Figure 3: Reviewed literature by disaster type
4.2 Social resilience indicators
Social resilience indicators are variables that provide measurable and exploitable information
about a social entity’s ability to cope with crises or disruptions (Paterson, 2012; Hiremath et
al., 2013; Saja et al., 2019; United Way, 2020). Social resilience indicators help to assess
these entities’ social strengths as well as social vulnerabilities and needs. They are thus useful
in ensuring the well-being of social entities even in case of disruptions (Cutter, 2016).
As part of our analysis, social resilience indicators collected from the above-mentioned 97
articles, books and governmental reports were tabulated. They were then aggregated and
filtered, so that all duplicate indicators were removed. This process yielded 88 unique social
resilience indicators, which we classified into two main categories based on the ‘capital
approach’, i.e., we distinguished between human and social capital related indicators (see
Blaikie et al., 1994). Within each of the two categories of capital, different indicators were listed,
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sorted and ranked according to their frequency of appearance in the literature 2. Table 3 in
Appendix C provides a description of all 88 social resilience indicators. It also presents the
literature’s assessment of whether a respective indicator increases (+) or decreases (–) the
social resilience. In the next two sections, 4.2.1 and 4.2.2, we discuss in detail the human
capital and social capital indicators and their relevance for social resilience.
4.2.1 Human capital indicators: demographic and socio-economic characteristics
Human capital represents the knowledge and capabilities that enable a population to make
efficient use of other forms of capital in society, such as natural, institutional or social capital
(Smith et al., 2001). In the context of disaster resilience, human capital matters because it
helps individuals and hence supports social entities to access and make full use of other capital
resources before, during and after a crisis (Peacock et al., 2010).

Figure 4. Frequency of human capital related indicators (in absolute numbers of studies)
Human capital is typically mapped in terms of demographic and socio-economic
characteristics, such as age, gender, education, income, language skills or states of health.
Based on our literature review, ‘demographic’ characteristics were used in 61 of the 97 studies
reviewed, while ‘socio-economic’ attributes were used 60 times. Overall, demographic and
socio-economic characteristics were each mentioned in more than 60% of the papers as
relevant factors determining social resilience. ‘Family structure and composition’ was
mentioned in 33% of the reviewed publications (see Figure 4).
Table 4 shows the most frequently used demographic and socio-economic indicators, i.e.,
those occurring in more than 25% of all studies listed in Table 2. Table 4 shows that 52% and
30% of all studies considered ‘age’ and ‘disability’ to be key demographic indicators for social
resilience. Cutter et al. (2003) stated that the demographic groups most affected by disruptions
are children, elderly persons, and handicapped people. Scherzer et al. (2019) confirmed that
people of working age and in good health are capable of evacuating faster in case of
emergencies than children or seniors, and are also in a better position to assist others during
evacuations.
2

Entries in Table 3 in Appendix C are listed from the highest to the lowest frequency.
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‘Gender’ proves to be another important indicator for social resilience in 33% of the 97 sources
we studied. Carpenter (2013) and Cutter et al. (2003) claimed that women were more
endangered and vulnerable in the recovery phase of a crisis than men. This statement,
however, is questioned in several other studies, which found that gender per se was not a
determinant of social vulnerability (Ajibade et al., 2013; Rufat et al., 2015).
‘Education’ was another frequently mentioned indicator of social resilience, found in more than
45% of the reviewed studies. Cutter et al. (2003) noted a positive correlation between level of
education and the socio-economic status of a person. A higher level of education often results
in improved lifetime earnings. Educated people might be better able to understand and access
warning and recovery information, so that they can better respond and recover from a
disruption. Qasim et al. (2016) stated that a greater level of educational attainment strongly
increases a community members’ disaster preparedness, which in turns contributes to an
enhanced resilience.
Socio-economic indicators are among the most frequently mentioned indicators in the social
resilience literature (Bolin & Stanford, 1991; Carpenter, 2013; Rufat et al., 2015). They include
‘income’, ‘savings and contingency funds’, ‘employment’, ‘occupation’, ‘car and house
ownership’ or ‘health insurance’. The three most frequently found socio-economic indicators
are ‘employment’, ‘income’ and ‘house ownership’, which were mentioned in 38%, 35% and
27% of the reviewed studies, respectively.
‘Employment’ and ‘income’ seem to be key indicators of the recovery capability of an individual
or hence of a community in the context of damages and losses related to disasters (Rufat et
al., 2015). Low-income individuals appear to be less flexible and adaptive during crises than
high-income individuals (Marshall, 2007; Van Zandt et al., 2012; Carpenter, 2013; Felsenstein
& Lichter, 2014).
‘House ownership’, a frequently mentioned indicator, seems to be positively correlated with
social resilience. While asset ownership may increase individual costs resulting from several
types of disasters, these costs often do not erode the entire income of wealthier households.
Consequently, their capability to cope with disasters remains rather high (Brouwer et al., 2007;
Rufat et al., 2015).
‘Family structure and composition’ refers to the number and the status of members living in the
same household (Orthner et al., 2004). Compared with other demographic and socio-economic
characteristics, ‘family structure and composition’ has received scant attention in the literature
on social resilience. Few studies highlight the importance of family structure and composition
in understanding and measuring community resilience (Cutter et al., 2003; Yoon et al., 2016;
Parsons et al., 2016). For instance, 14% of the studies we examined show that families with
single-parent households may have a low level of resilience due to limited financial resources
and intense caring responsibilities. This might reduce their adaptive and recovery capabilities
during and after a crisis (Cutter et al., 2003)3.

3

See Table 3 in Appendix D for more details about these indicators.
10

Overall, our review of demographic and socio-economic variables as relevant human capitalrelated indicators for social resilience yielded seven relevant indicators. They are summarised
in Table 4.
Table 4: Most frequently used human capital indicators with frequencies of being mentioned
in over 25% of all papers
Human capital
indicators

# times used

Percentage Indicators with high
frequency % frequency

# times used

Percentage
frequency %

Demographic

61

63

Age

50

52

Education

44

45

Gender

32

33

Disability

29

30

Employment

37

38

Income

34

35

House ownership

26

27

Socio-economic

60

62

4.2.2 Social capital indicators
The social resilience literature reveals that social capital is essential for social resilience
(Adger, 2003; Norris et al., 2008; Aldrich & Meyer, 2014; Cheung et al., 2017). Social capital
was defined by Putnam in 1995 as a ‘feature of social life — networks, norms and trust — that
enable participants to act together more effectively to pursue shared objectives’ (Putnam,
1995, p.664). In the same vein, Lin (2002) described social capital as ‘resources embedded in
social networks accessed and used by actors for actions’ (Lin, 2002, p.25). More generally,
social capital refers to a set of adaptive networked capacities, which allow members of a social
entity to use their social resources for solving problems and achieving a shared goal (Mayunga,
2007; Norris et al., 2008). The connectedness of social networks is widely studied, and social
networks are seen as significant element of social capital allowing bonding, linking, and
bridging (Ahmed et al., 2004; Magis, 2010; Aldrich & Meyer, 2014; Patel et al., 2017).
Figure 5 shows the frequencies of social capital indicators that appeared in more than 25% of
the reviewed documents. In reviewing the social resilience literature, we found that ‘social
cohesion’, ‘social networks’ and ‘community knowledge, skills and awareness’ were used in
many of the analysed documents. These indicators were used in 71, 68, and 60 of the 97
articles, books, and governmental reports we reviewed. In total, the indicators were mentioned
in 60–70% of the reviewed studies. Other frequently mentioned social capital components for
social capital include ‘availability and access to essential services’ (used in 40 studies),
‘information and communication’ (used 34 studies), ‘social support’ (mentioned in 31
publications), and ‘community goals and efficacy’ (30 mentions).
Several other indicators were used in less than 25% of the publications, such as ‘social beliefs,
culture and faith’ (22 mentions); ‘community inclusiveness and equity’ (17 mentions);
‘community processes and plans’ (15 mentions); or ‘crime and social safety’ (10 mentions).
The lower usage frequencies of these social capital components seem to be related to the foci
of those studies (specific disasters or regions), to data availability, or to difficulties with
operationalising the respective indicators (Rufat et al., 2015).
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Figure 5: Frequencies of social capital related indicators (in absolute numbers of studies)
Table 5 presents the most frequently used social capital related indicators for social resilience,
i.e., those used in more than 25% of the reviewed studies. ‘Social cohesion’ has the highest
number and percentage of mentions. According to Berman and Phillips (2000), social cohesion
characterises the ‘processes which create, defend or demolish social networks and the social
infrastructures underpinning these networks’ (Berman & Phillips, 2000, p.332). Three key
indicators related to social cohesion are mentioned frequently in the literature. Literature that
mentioned ‘place attachment and sense of community’ as a significant indicator of ‘social
cohesion’ comprised 46%, whereas 45% mentioned ‘social bonds’, and 29% used ‘trust within
community’.
‘Place attachment and sense of community’ can be characterised as the emotional bond
between members of the same community and to their place (Perkins & Long, 2002; Norris et
al., 2008; Engle et al., 2014). ‘Place attachment and sense of community’ was found to be
important for the resilience of communities in numerous studies (Khalili et al., 2015; Cohen et
al., 2017).
‘Social bonds’ refer to social connectedness between individuals, for instance in the context of
families. These bonds typically result in close ties among particular groups and communities
(Adler & Kwon, 2002; Kirmayer et al., 2009; Aldrich & Meyer, 2014; FEMA, 2016), which might
enhance the capacities to cope with crises.
‘Trust within community’ refers to community members’ assumption of one another’s
benevolence and their belief that they may rely on one another to take action to assist those
in their social entity (Cacioppo et al., 2011; Saja et al., 2018).
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Table 5: Most frequently used social capital indicators with frequencies of being mentioned in
over 25% of all papers
Social capital
indicators

# times used

Percentage Indicators with high
Percentage
# times used
frequency % frequency
frequency %

Social cohesion

71

73

Place attachment and
sense of community

45

46

Social bonds

44

45

Trust within community 28

29

Social support

31

32

Social support within
community

34

35

Social networks

68

70

Community
engagement in local
events

56

58

Community
knowledge, skills and
awareness

60

62

Knowledge and
understanding of local
risks

39

40

Diversity skills and
trained personnel

26

27

Community efficacy

29

30

Community goals and
efficacy

30

31

A special form of ‘social support’, i.e., ‘social support within community’, was mentioned in 35%
of the reviewed articles, books and governmental reports as being an important determinant
of social resilience. ‘Social support within community’ refers to the capacity of individuals to
help each other in normal times as well as in crisis situations, for instance through their family
and friendship networks (Norris et al., 2008).
‘Social networks’ was found to be a relevant component of a community’s social capital in 70%
of the reviewed studies. ‘Community engagement in local events’ was mentioned in 58% of
the reviewed studies. The desire of individuals to contribute and to be involved in local events
with other members of the same community, is often proposed as an indicator to characterise
social networks (Carpenter, 2013; Scherzer et al., 2019). There is increased recognition of the
significance of community engagement, since it is assumed to enhance communities’
readiness for future disasters and to allow for a better recovery after a disaster (Arbon et al.,
2016).
‘Community knowledge, skills and awareness’ are mentioned in 62% of all reviewed papers.
‘Community knowledge, skills and awareness’ are considered as important since they
represent a community’s potential to activate competences to cope with catastrophic events
(Norris et al., 2008; Zakour & Gillespie, 2013; Saja et al., 2018). Important indicators are
‘knowledge and understanding of local risks’ (mentioned in 40% of the publications) as well as
‘diversity skills and trained personnel’ (mentioned in 27% of the studies). ‘Knowledge and
understanding of local risks’ refers to the extent to which individuals are aware of potential
threats in their proximity (Speranza et al., 2014). Patel et al. (2017) argued that the short- and
long-term effects of disasters can be mitigated effectively if a community understands its own
risks and vulnerabilities. If such vulnerabilities are adequately addressed before disasters
occur, this will help to build resilience within a community. Kwok et al. (2016) found that
13

increasing a community’s risk awareness helps to increase its resilience. According to Maclean
et al. (2014), a high level of resilience requires a variety of different skills to cope with
unexpected changes. Such skills would include governance skills as well as business and
financial management skills.
Among ‘community goals and efficacy’ indicators, ‘community efficacy’ is considered as crucial
component of social capital (with a 30% frequency of appearance). This indicator measures a
community’s shared beliefs in its own capacities. It also reflects its ability to solve problems
and to undertake collective actions representing collective empowerment (Norris et al., 2008;
Patel et al., 2017).
Overall, eight indicators prove to be of special importance for the assessment of social
resilience from a social capital perspective.
4.3 Social resilience indicators for specific disasters or regions
Section 4.2 shows 10 of the social resilience indicators (three human capital indictors and
seven social capital indictors) that were mentioned in more than 25% of the reviewed studies
in Figures 4 and 5, irrespective of the disaster type or the geographical context. Certain studies,
however, focus on assessing social resilience to specific disasters or in specific locations and
may consequently contribute to improving resilience decisions towards those particular
disasters or in those particular regions (Saja et al., 2019). Therefore, this section is dedicated
to present social resilience indicators associated with specific disasters or regions.
4.3.1 Social resilience indicators for specific disasters
Specific disasters covered by the literature we analysed include floods (Khalili et al., 2015),
hurricanes (Kontokosta & Malik, 2018), earthquakes (Ainuddin & Routray, 2012), wildfires
(Harte et al., 2009), volcanic hazards (Paton et al., 2001), climate change-related disasters
like higher temperatures and rising sea levels (Joerin et al., 2014), or terrorism and violence
(Pfefferbaum et al., 2013). Specific regions are exposed to multiple types of disasters
(Rapaport et al., 2018). An example of such a region would be the United States, which has
faced various disasters over the last two decades, such as the September 11 attacks in 2001,
Hurricane Harvey in 2017 or COVID-19 in 2020.
In this section, we focus on identifying the most frequently occurring social resilience indicators
(described in Figures 4 and 5 in Section 4.2) for four types of disasters: natural hazards, climate
change-related disasters, terrorism and violence, and multiple disasters. Overall, we found that
57 studies out of the 97 publications reviewed were multiple disasters studies; 26 studies
focused on natural hazards, 11 on disasters related to climate change and three tackled
terrorism and violence. Table 6 shows the frequencies of those social resilience indicators that
were mentioned in more than 25% of all the studies we reviewed. Looking through the lens of
the four different disaster types, we find that the relative importance of indicators varies
according to type. For natural hazards for instance, we find that among the human capital
indicators, ‘income’ and ‘house ownership’ are core indicators (mentioned in more than 40%
of all natural hazards studies). ‘Education’ and ‘disability’ also play an important role, being
mentioned in more than half of the natural hazards studies. Natural hazards often result in
severe injuries and damage to properties and surrounding infrastructures (Qasim et al., 2016;
Kontokosta & Malik, 2018). Therefore, it seems plausible that indicators like ‘income’,
‘education’ and ‘house ownership’ are relevant in ascertaining people’s ability to recover from
such disaster losses (Cutter et al., 2003). Haynes et al. (2009) found that evacuation is an
effective strategy for minimising injuries and losses of life for a broad range of natural hazards.
Thus, ‘disability’ proves to be an essential indicator for measuring social resilience related to
14

natural hazards, because disability may prevent individuals’ evacuations. In studies on
resilience to natural hazards, social capital indicators are used far less frequently than human
capital indicators. ‘Place attachment and sense of community’, ‘social support within
community’ and ‘community engagement in local events’ are noteworthy indicators in 38%,
31% and 46% of these studies, respectively. Scherzer et al. (2019) stated that a high degree
of integration in the community seems to be the most significant factor for individuals and
communities to cope well with and recover from natural hazards.
For studies on disasters related to climate change, the human capital indicators ‘occupation’
and ‘house type’ are frequently used, occurring in 64% and 36% of these studies respectively.
It is evident that climate change not only affects human life and property, but also affects
production and hence employment, particularly in industries like agriculture, forestry and
fisheries (Zamani et al., 2006; Marshall, 2010). People working in occupations involving the
production and the use of natural resources may be severely affected. ‘House types’ are also
essential. As a rule, vulnerable groups of people live in informal settlements or low-quality
housing, so that they are more affected by climate change, particularly in coastal areas
(Mitchell et al., 2015; Kotzee & Reyers, 2016). ‘Ethnicity’ is another human capital indicator
that is frequently used in more than half of the studies. Hansen et al. (2013) reported that the
impact of global climate change; for example, intense heat waves, escalates the need for
identifying vulnerable sub-groups in order to protect them and increase their resilience. Other
studies have detected increased exposure among ethnic minority groups to disasters related
to climate change. They found, for example, that people in ethnic minorities were unprepared
for significant increases in temperature. Certain minority groups in the United States, for
example, were among those with apparently higher morbidity and fatality rates due to extreme
heat (Basu, 2009; Yardley et al., 2011). Hansen et al. (2013) explained that ethnic minority
groups in the United States are typically lower income groups and groups with low education.
Hence, ethnicity might be a relevant indicator for social resilience to climate change.
Social capital indicators seem to be less pertinent to climate change-related disasters.
‘Knowledge and understanding of local risks’ and ‘coping style/coping capacity’ were each
mentioned in 36% of the publications on climate change-related disasters, while both ‘ability
to translate (local) risk knowledge into action’ and ‘access to health and well-being’ were used
in 27% of the studies. Researchers have shown that the knowledge of causes for global climate
change is highly significant for the perception of risks and for activities to mitigate and adapt
to climate change (Halady & Rao, 2010; Lee et al., 2015).
Three of our reviewed studies focus on terrorism and violence. Unlike studies for other disaster
types, they do not include any human capital indicators, with the exception of ‘communication
capacity’. On the other hand, two out of the three studies that relate to terrorism and violence
rely predominantly on social capital indicators. Hereby, indicators like ‘community and
individual preparedness’, ‘place attachment and sense of community’, or ‘social support within
the community’ play a prominent role. Leykin et al. (2016) assert that emergency preparedness
may be considered as particularly powerful factor when assessing the resilience of a
community. The ‘attachment to place’ indicator was found to be a strong driver of adaptation.
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Table 6: Frequencies of the 10 most important social resilience indicators
Disaster Type

Natural
hazards

Total number of studies

26

Climate
changerelated
disaster
11

73%
58%
38%
46%
15%

Terrorism

Multiple
disasters

3

57

73%
45%
36%
36%
55%

0%
0%
0%
0%
0%

40%
42%
32%
23%
19%

54%
42%
46%
23%
0%

55%
36%
27%
64%
9%

0%
0%
0%
0%
33%

30%
33%
19%
2%
5%

19%
8%

27%
36%

0%
0%

7%
2%

38%
23%
12%
8%
0%

18%
18%
18%
18%
0%

67%
33%
33%
67%
33%

54%
61%
39%
26%
2%

31%

18%

67%

39%

46%

45%

33%

67%

27%
12%
12%
12%
15%
4%

36%
18%
9%
0%
36%
27%

33%
0%
67%
0%
0%
0%

47%
37%
28%
32%
7%
11%

8%
0%

9%
0%

33%
33%

44%
9%

18%
9%

33%
33%

28%
16%

0%
27%

67%
0%

26%
23%

1 HUMAN CAPITAL
1.1: Demographic
Age
Education
Gender
Disability
Ethnicity
1.2: Socio-economic
Employment
Income
House ownership
Occupation
Communication capacity
1.3: Family structure and composition
Household with children
House type
2. SOCIAL CAPITAL
2.1: Social cohesion
Place attachment and sense of community
Social bonds
Trust within community
Influential community leaders
Commitment
2.2: Social support
Social support within community
2.3: Social networks
Community engagement in local events
2.4: Community knowledge, skills and awareness
Knowledge and understanding of local risks
Diversity skills and trained personnel
Community and individual preparedness
Learning from past events
Coping style/ Coping capacity
Ability to translate risk (local) knowledge into action
2.5: Community goals and efficacy
Community efficacy
Shared visions and values
2.6: Information and communication
Exchange and sharing of information within community 12%
Access to information
0%
2.7: Availability and access to essential services
Access to resources
Access to health and well-being

19%
12%
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Multiple disasters studies share their high frequency of human capital indicators with other
types of disaster studies. However, these studies tend to have a stronger focus on social
capital than studies on natural or climate change-related disasters tend to have. Notably,
‘community engagement in local events’ was mentioned in 67% of the 57 multiple disasters
studies, followed by ‘social bonds’, mentioned in 61% of those publications, and ‘place
attachment and sense of community’ (54%). Cutter et al. (2014) emphasised the importance
of social capital indicators for assessing social resilience, focusing particularly on the level of
‘community engagement in local events’, ‘social networks’ and ‘local ties’ among people, as
these seem to be essential for the recovery from disasters. Cutter et al. (2014) also claimed
that residents who participated in local events were most likely able to draw on a broad social
network for help in times of disasters — beyond their families and even near neighbours.
Additionally, having a large portion of the population living in the same area over a long period
seems to increase the probability of having a community that is involved and invested in its
own well-being.
4.3.2 Social resilience indicators for specific regions
In this section, we report on the regions for which the 97 studies analysed were undertaken.
We find that for certain regions (e.g., North and South America) there are more studies than
for others (e.g., Europe and Africa; see Table 7 in Appendix D), which might reflect the fact
that some regions are more frequently and severely affected by disasters than others. Yet, this
difference may also be caused by regional discrepancies between the financial means
available for, and the political interest in conducting social resilience studies. In addition,
divergent views of governments may be prevalent concerning the significance of social
resilience for communities or social entities coping with crises.
Like Table 6, Table 7 in Appendix D shows the social resilience indicators appearing in more
than 25% of the total studies for each continent. We categorised our studies according to the
five continents. Twenty-four studies were conducted in the North and South American
contexts, the preponderance of which focused on the United States (21 studies), with the
remainder concerning Mexico and Canada. In the United States, for example, the scope of
resilience studies was expanded from human-made hazards — particularly terrorist attacks
since the 1980s — to natural disasters. With this in mind, it is not surprising to find that human
capital indicators were widely used in these studies. In particular, ‘house ownership’ and
‘income’ were the most frequently used of all human capital indicators. Moreover, the fact that
individual households in the United States are expected to use their own financial resources
to mitigate and respond to disasters contributes to explains the salience of those indicators
(Morrow, 1999). In addition, ‘ethnicity’ is very frequently and uniquely used for these regions.
Ungar et al. (2013) and Herbert et al. (2018) argued that in the US, ethnicity plays an important
role in shaping the cognitions and behaviours related to resilience.
With respect to social capital, individuals’ perception of social responsibility seems to be
relevant. This variable seems to be strongly influenced by cultural differences (Soetanto et al.,
2017). ‘Community engagement in local events’, ‘place attachment and sense of community’
and ‘social support within community’ are the most prevalent social capital indicators for this
region as well as for other regions. This shows the considerable and well-established
importance of social cohesion and social networks. ‘Access to healthcare and well-being’ is
the only indicator that is used very frequently for this specific region.
Another notable region is Oceania, for which 15 studies were conducted, while 12 studies
focused on Australia, three studies were done for New Zealand and the Solomon Islands. As
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shown in Table 7 in Appendix D, Oceania accounts for the second highest number of studies
after the North and South American regions. The region seems to suffer predominantly from
natural hazards, particularly from flooding. Severe weather and flash flooding events
repeatedly strike Australia, causing high damage, and negative impacts on farming
communities (Khalili et al., 2015). Also these studies exhibit a prevalence of human capital
indicators. Within the domain of social capital, the Oceania studies are characterised by their
use of three particular indicators, i.e., ‘place attachment and sense of community’, ‘coping
style/coping capacity’ and ‘innovativeness’. The inclusion of a coping capacity indicator seems
plausible since it determines the ability of people to cope with disasters in the short and long
term. Community members can enhance their coping capacity by using social networks to
connect their own resources (e.g., emotional, social, and economic) to those of others in their
communities (Rufat et al., 2015). Maclean et al. (2014) claimed that greater commitment to
and passion for defending an area stems from personal and emotional connections to a place.
‘Innovativeness’ entails the creation of new opportunities and solutions relating to technology,
intending to help meeting community members’ changing needs and supporting their efforts to
mitigate disasters in the area.
Compared with studies of the previously mentioned regions, social resilience received
considerably more attention in studies concerning the Asian continent. We analysed 15
studies, distributed across Israel, Pakistan, India, South Korea, Saudi Arabia, Singapore,
Philippines, Vietnam and Indonesia. This region is subject to various types of disasters, for
example flooding in Pakistan or earthquakes and tsunamis in Indonesia, all of which require
strong preparedness and joint efforts of social entities to cope with, adapt to and mitigate
harmful effects. The use of human capital indicators for the Asian region is aligned with its
occurrence in studies for other regions. However, ‘education’ is more often used for this region
than for other regions. Among the social capital indicators, ‘trust within community’, ‘community
and individual preparedness’ and ‘learning from past events’ are more prevalent for Asia than
for other regions. Khalili et al. (2015) claimed that the combination of these particular indicators
greatly influenced social resilience within communities. Maclean et al. (2014) argued that a
lack of individual preparedness could have an effect on communities’ resilience, particularly
concerning coping with and adapting to disruptive events.
Based on our review, social resilience research appears to be in its infancy on the European
and African continents. We discovered only four studies that had been conducted in Europe.
Yet studies of the European region include many indicators that might enhance social
resilience, specifically, ‘age’, ‘gender’, ‘disability’ and ‘family composition’, which emphasise
the importance of human capital indicators for identifying vulnerable groups within
communities. In addition, the occurrence of specific social capital indicators can be observed,
such as ‘community engagement in local events’ and ‘access to communication systems
during an emergency’. Given the small number of Europe-specific studies analysed in this
paper, we have not been able to determine any particular pattern for core social resilience
indicators. However, ‘access to communication systems during an emergency’ was recognised
as a crucial indicator for the region (Scherzer et al., 2019). Emergency communications
systems (e.g., early warning systems) are seen as important to help strengthening the social
resilience during disasters (Scherzer et al., 2019). Patel et al. (2017) stated that resilience will
increase if community members are provided with up-to-date information about the changing
situation in terms of disaster impacts and relief efforts. Moreover, an increase in residents’
engagement and solidarity as well as frequent interpersonal communications with neighbours
and access to media via online channels (Houston et al., 2015) is identified as being relevant
for social resilience in case of disasters.
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Six of our reviewed studies focused on Africa. In these studies, human capital indicators were
most prevalent and included ‘employment’, ‘household with children’ and ‘house type’. ‘Social
bonds’ seemed to be highly relevant as social capital indicator. Millions of people live in slums
and informal settlement cities in Africa (United Nations, 2020), with slum areas characterised
by weakly built and ineffectively maintained housing, with limited access to clean water,
sanitation and electricity (Morrow, 1999; Gulyani & Talukdar, 2008). Households within these
communities — often with large families and unstable employment — have inadequate
finances for coping with or recovering from a crisis. Therefore, indicators referring to the
situation of vulnerable population groups are of special importance (Morrow, 1999; Kotzee &
Reyers, 2016).
5. Discussion
Based on our literature survey, we are able to distinguish between indicators that seem to be
of high or low relevance in identifying the social resilience of social units or communities. This
distinction is based on the collective wisdom of the authors of nearly 100 studies investigating
community and social resilience, and is hence far more reliable than indicator choices based
on the insights of few authors. Therefore, our study might be useful to local government
authorities that wish to assess the resilience of their respective populations, either at a specific
point in time or in long-term panel studies. Our review provides a rational basis for discussions
and decisions on adequate social resilience indicators. Furthermore, disaster- and country- or
region-specific indicator choices can now be based on the aggregate knowledge of a large
number of articles and reports. Given the broad knowledge base, the respective indicator
choices should pave the way to robust projections of social resilience. The resulting insights
could then be used to improve institutional and physical structures of communities so that
higher levels of social resilience might be achieved in the future.
Comparing social resilience indicators for different types of disasters (i.e., natural hazards,
climate change-related disasters, terrorism and violence, or multiple disasters), we saw that
the relevance of specific indicators varies. For instance, indicators emphasising individuals’
ability to evacuate areas during a catastrophe and recover afterwards are highly relevant in
case of natural hazards. Studies on climate change-related disasters put a key emphasis on
awareness indicators, as these may help to mitigate the negative effects of disruptions related
to global warming. Our review found that assessments of social resilience in cases of terrorism
and violence seemed to receive little attention, with few papers published on the subject.
However, it is important to address this type of hazard in future research. Unlike terrorism and
violence studies, our review revealed that multiple disasters have been widely studied in the
literature. Those studies show a high diversity in the use of indicators to capture and assess
social resilience aspects of a community. Overall, our results are found to be consistent with
those of Saja et al. (2019), which illustrate that not all resilience indicators are equally important
for all disaster types. Hence, measurements of social resilience have to be tailored to specific
disasters and are not directly applicable to other types of disasters.
Our analysis of social resilience studies for different regions reveals that there is no single set
of indicators, which could be applied globally in order to assess social resilience. Instead, for
different regions, different combinations of indicators seem to be relevant, reflecting specific
cultural, socio-political or economic contexts, as well as specific types of disasters threatening
the respective regions. We found that studies of North and South America emphasised
recovery indicators, while those for Oceania highlighted coping and innovative strategies for
dealing with disasters. Studies of Asian regions placed importance on awareness indicators,
and European countries focused on responding indicators. Finally, for Africa, studies
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concentrated on housing and family structure and composition. Each region was found to have
its own set of characteristics, which must be taken into consideration.
Our results show that Asian, European and African countries are underrepresented in social
resilience analyses. Since also these regions are subject to various disruptions, more
comprehensive assessments of social resilience should be undertaken in these regions.
6. Conclusion
In this study, we conducted a comprehensive analysis of indicators to assess social resilience
for disaster-related contexts. We reviewed systematically 97 articles, books and governmental
reports on social resilience published between 1998 and 2019. Based on PRISMA guidelines,
this review paper addressed the substantial lack of consistency and transparency in selecting
and justifying indicators to assess social resilience. We extracted 88 social resilience indicators
focusing predominantly on human capital and social capital. Furthermore, we identified
indicators that might be highly relevant for specific types of disasters and specific regions.
We are aware of the limitations of our analysis. We considered a restricted number of keywords
in our PRISMA research. Using additional or different keywords for the search might have
yielded different results. Additionally, a language-based selection bias (in favour of English)
could be present. Nevertheless, our results may be considered as a first step towards a more
rational, transparent and valid basis for the measurement of social resilience.
Future research should investigate whether studies related to social resilience in the context
of disasters are correlated with actual vulnerability patterns within communities. Crucially, do
social resilience studies relating to disasters target the communities that are most at risk? And
if not, what might one learn from communities that are only marginally disrupted as opposed
to those that are severely disrupted and perhaps even dissolved due to requisite relocation?
Finally, the growing complexity caused by myriads of interconnected social and socio-technical
systems poses new challenges to how disasters are defined and how communities or other
social entities might prepare, respond, recover and learn from such events.
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Appendix A: Selected social resilience definitions cited from the literature
Author

Year Definition

Ref.

Adger

2000 ‘Social resilience is defined as the ability of communities to withstand external Adger, 2000,
shocks to their social infrastructure.’
p.361

Adger et al.

2002 ‘Ability of a community to withstand external shocks and stresses without Adger et al.,
significant upheaval.’
2002, p.358

Adger et al.

2005 ‘Social resilience from strong institutions, early warning systems, and a high Adger et al.,
capacity to deal with the crisis confined the impact to manageable 2005,
pp.
proportions.’
1037-1038
‘Social resilience, including institutions for collective action, robust
governance systems, and a diversity of livelihood choices are important
assets for buffering the effects of extreme natural hazards and promoting
social reorganization.’

Langridge et 2006 ‘The creation of social resilience is linked to a community’s ability to access Langridge et
al.
critical resources.’
al., 2006, p.1
Marshall

2007 ‘Social resilience to policy change is examined by assessing a fisher’s (i) Marshall,
perception of risk associated with change, (ii) ability to plan, learn and 2007, p.216
reorganise, (iii) ability to cope, and (iv) level of interest in change.’

Marshall
al.

et 2007 ‘The term, ‘‘social resilience’’ in this study refers to individual resilience and Marshall et
the flexibility with which resource users can cope and adapt to changes in al.,
2007,
resource policy.’
p.360

Maguire
& Hagan

2007 ‘Social resilience is the capacity of social groups and communities to recover Maguire
from, or respond positively to, crises.’
&
Hagan,
2007, p.16

Marshall
al.

et 2009 ‘The definition of social resilience used here is based on Marshall and Marshall
Marshall (2007) and comprises four key characteristics: (1) the perception of al., 2009
risk associated with change; (2) the ability to plan, learn and reorganise; (3) p.904
the proximity to the thresholds of coping; and (4) the level of interest in
change.’

et

Obrist et al.

2010 ‘Social resilience as the capacity of actors to access capitals in order to – not Obrist et al.,
only cope with and adjust to adverse conditions (that is, reactive capacity) – 2010, p.289
but also search for and create options (that is, proactive capacity), and thus
develop increased competence (that is, positive outcomes) in dealing with a
threat’

Bouzarovski
et al.

2011 ‘The social resilience paradigm is part of an expanding scholarly attempt to Bouzarovski
assess the ability of cities across the world to transform their political, et al., 2011,
economic and technical structures in line with the demands of a more p.2690
challenging future environment’

Keck &
2013 ‘Social resilience as being comprised of three dimensions: 1. Coping Keck
&
Sakdapolrak,
capacities – the ability of social actors to cope with and overcome all kinds of Sakdapolrak,
adversities; 2. Adaptive capacities – their ability to learn from past 2013, p.5
experiences and adjust themselves to future challenges in their everyday
lives; 3. Transformative capacities – their ability to craft sets of institutions
that foster individual welfare and sustainable societal robustness towards
future crises.’
Saja et al.

2018 ‘Social resilience is defined as the ability of social entities and mechanisms Saja et al.,
to anticipate, absorb, and adapt to disasters along with the ability to 2018, p.863
undertake recovery activities to reduce future disruptions and their impact.
This definition considers abilities of both, social entities and mechanisms in
all phases of a disaster.’
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Appendix B: Table 2: List of reviewed studies
ID

Author(s)

Year

Type of disaster Country

Type of
publication

Ref.

Block 1: Community resilience
1
2
3
4
5
6
7
8
9

Scherzer et al.
2019
Cai et al.
2018
Kontokosta
&
2018
Malik
Rapaport et al.
2018
Cohen et al.
2017
Doorn
2017
Patel et al.
2017
Arbon et al.
2016
Cutter
2016

Natural hazards Norway
Multiple disasters Not specific

Academic article
Academic article

Multiple disasters United States

Academic article

Multiple disasters
Multiple disasters
Multiple disasters
Multiple disasters
Multiple disasters
Multiple disasters

Academic article
Academic article
Academic article
Academic article
Academic article
Academic article
Governmental
report
Academic article
Academic article
Academic article
Academic article

Israel
Israel
Not specific
Not specific
Australia
United States

10 FEMA

2016

Multiple disasters United States

11
12
13
14

2016
2016
2016
2016

Climate change
Terrorism
Natural hazards
Flood

2016

Multiple disasters Not specific

Academic article

2016
2016
2016
2015
2015
2015
2015
2015

Multiple disasters
Multiple disasters
Natural hazards
Natural hazards
Multiple disasters
Hurricane
Multiple disasters
Multiple disasters

Academic article
Academic article
Academic article
Academic article
Academic article
Academic article
Academic article
Academic article

2015

Multiple disasters Not specific

Academic article

25 Pfefferbaum et al. 2015

Multiple disasters Not specific

Academic article

26 Aldrich & Meyer

2014

Multiple disasters Not specific

Academic article

27
28
29
30

2014
2014
2014
2014

Multiple disasters
Multiple disasters
Climate change
Climate change

United States
United States
Singapore
India

Academic article
Academic article
Book
Academic article

31 Kusumastuti et al. 2014

Natural hazards

Indonesia

Academic article

32 Paton et al.
Singh-Peterson
33
et al.
34 Carpenter
35 Chandra et al.
36 Cohen et al.
37 Frazier et al.
38 Leykin et al.
39 Moore et al.
40 Orencio & Fujii

2014

Natural hazards

Australia

Book

2014

Multiple disasters Australia

Academic article

2013
2013
2013
2013
2013
2013
2013

Natural hazards
Multiple disasters
Multiple disasters
Natural hazards
Multiple disasters
Multiple disasters
Multiple disasters

Not specific
United States
Israel
United States
Israel
United States
Philippines

Academic article
Academic article
Academic article
Academic article
Academic article
Academic article
Academic article

41 Pfefferbaum et al. 2013

Terrorism

Not specific

Academic article

42 Ainuddin &
Routray

Earthquake

Pakistan

Academic article

15
16
17
18
19
20
21
22
23
24

Lam et al.
Leykin et al.
Parsons et al.
Qasim et al.
Romero-Lankao
et al.
Sharifi
Woolf et al.
Yoon et al.
Ainuddin et al.
Alshehri et al.
Burton
Cox & Hamlen
Houston et al.
Ostadtaghizadeh
et al.

Cutter et al.
Freitag et al.
Islam & An
Joerin et al.

2012

United States
Israel
Australia
Pakistan
Not specific
Kenya
South Korea
Not specific
Saudi Arabia
Not specific
Not specific
Not specific
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Scherzer et al., 2019
Cai et al., 2018
Kontokosta & Malik,
2018
Rapaport et al., 2018
Cohen et al., 2017
Doorn, 2017
Patel et al., 2017
Arbon et al., 2016
Cutter, 2016
FEMA, 2016
Lam et al., 2016
Leykin et al., 2016
Parsons et al., 2016
Qasim et al., 2016
Romero-Lankao
et
al., 2016
Sharifi, 2016
Woolf et al., 2016
Yoon et al., 2016
Ainuddin et al., 2015
Alshehri et al., 2015
Burton, 2015
Cox & Hamlen, 2015
Houston et al., 2015
Ostadtaghizadeh
et al., 2015
Pfefferbaum et al.,
2015
Aldrich & Meyer,
2014
Cutter et al., 2014
Freitag et al., 2014
Islam & An, 2014
Joerin et al., 2014
Kusumastuti et al.,
2014
Paton et al., 2014
Singh-Peterson et al.,
2014
Carpenter, 2013
Chandra et al., 2013
Cohen et al., 2013
Frazier et al., 2013
Leykin et al., 2013
Moore et al., 2013
Orencio & Fujii, 2013
Pfefferbaum et al.,
2013
Ainuddin & Routray,
2012

Year

Type of disaster Country

43 Joerin et al.
44 Jordan &
Javernick-Will
45 McManus et al.
46 Sherrieb et al.
47 Strawderman et
al.
48 Wilson
49 Cox & Perry
50 López-Marrero &
Tschakert
51 Lynch et al.
52 Widing

2012
2012

Natural hazards India
Multiple disasters Not specific

Type of
publication
Academic article
Academic article

2012
2012
2012

Multiple disasters Australia
Multiple disasters Not specific
Wildfire disasters United States

Academic article
Academic article
Academic article

2012
2011
2011

Multiple disasters Not specific
Wildfire
Canada
Flood
United States

Academic article
Academic article
Academic article

2011
2011

53 Cutter et al.
54 Magis
55 Peacock et al.

2010
2010
2010

56 Renschler et al.

2010

Multiple disasters United States
Academic article
Multiple disasters United Kingdom Non-profit
organisation report
Multiple disasters United States
Academic article
Multiple disasters Not specific
Academic article
Multiple disasters United States
Governmental
report
Climate change
United States
Book

57 Sampier et al.

2010

Multiple disasters United States

58
59
60
61

Sherrieb et al.
Harte et al.
Cutter et al.
Hegney et al.

2010
2009
2008
2008

Multiple disasters
Wildfire
Natural hazards
Multiple disasters

United States
South Africa
United States
Australia

62
63
64
65
66
67
68

Norris et al.
Mayunga et al.
Manyena et al.
Ahmed et al.
Adger
Cutter et al.
Paton et al.

2008
2007
2006
2004
2003
2003
2001

Multiple disasters
Multiple disasters
Multiple disasters
Violence
Climate change
Climate change
Volcanic hazard

Not specific
Not specific
Not specific
South Africa
United States
United States
New Zealand

ID

Author(s)

Governmental
report
Academic article
Academic article
Academic article
Governmental
report
Academic article
Academic article
Academic article
Academic article
Book
Academic article
Academic article

Ref.
Joerin et al., 2012
Jordan & JavernickWill, 2012
McManus et al., 2012
Sherrieb et al., 2012
Strawderman et al.,
2012
Wilson, 2012
Cox & Perry, 2011
López-Marrero &
Tschakert, 2011
Lynch et al., 2011
Widing, 2011
Cutter et al., 2010
Magis, 2010
Peacock et al., 2010
Renschler et al.,
2010
Sampier et al., 2010
Sherrieb et al., 2010
Harte et al., 2009
Cutter et al., 2008
Hegney et al., 2008
Norris et al., 2008
Mayunga, 2007
Manyena, 2006
Ahmed et al., 2004
Adger, 2003
Cutter et al., 2003
Paton et al., 2001

Block 2: Social resilience
69 Gillespie‐
Marthaler et al.
70 Saja et al.
71 Saja et al.
72 Reuter &
Spielhofer
73 Kotzee & Reyers

2019

Multiple disasters Mexico

Academic article

2019
2018
2017

Multiple disasters Not specific
Multiple disasters Not specific
Multiple disasters Europe

Academic article
Academic article
Academic article

2016

Flood

South Africa

Academic article

74
75
76
77
78
79
80
81

2016
2015
2015
2015
2014
2014
2013
2013

Multiple disasters
Natural hazards
Flood
Flood
Multiple disasters
Multiple disasters
Multiple disasters
Multiple disasters

New Zealand
United States
Australia
Not specific
Australia
Not specific
Not specific
Not specific

Academic article
Academic article
Academic article
Academic article
Academic article
Academic article
Academic article
Academic article

2012
2012

Multiple disasters Not specific
Climate change
Not specific

Kwok et al.
Carpenter
Khalili et al.
Rufat et al.
Maclean et al.
Speranza et al.
Lucini
Ruiz-Mallén &
Corbera
82 Armitage et al.
83 Lundgren &
Jonsson

35

Academic article
Academic article

Gillespie‐Marthaler
et al., 2019
Saja et al., 2019
Saja et al., 2018
Reuter & Spielhofer,
2017
Kotzee & Reyers,
2016
Kwok et al., 2016
Carpenter, 2015
Khalili et al., 2015
Rufat et al., 2015
Maclean et al., 2014
Speranza et al., 2014
Lucini, 2013
Ruiz-Mallén &
Corbera, 2013
Armitage et al., 2012
Lundgren & Jonsson,
2012

ID

Author(s)

Year

Type of disaster Country

84 Scheffran et al.

2012

Natural hazards

85 Cacioppo et al.
86 Kuhlicke et al.
87 Schwarz et al.

2011
2011
2011

88 Marshall
89 Marshall et al.
91 Maguire &
Cartwright
90 Endfield
92 Marshall et al.
93 Marshall et al.

2010
2009
2008

Northwest
Africa
Multiple disasters Not specific
Flood
Europe
Climate change
Solomon
Islands
Climate change
Australia
Climate change
Egypt
Multiple disasters Australia

2007
2007
2007

Climate change
Natural hazards
Natural hazards

Mexico
Australia
Australia

Type of
publication
Academic article

Cacioppo et al., 2011
Kuhlicke et al., 2011
Schwarz et al., 2011

Academic article
Academic article
Academic article

Marshall, 2010
Marshall et al., 2009
Maguire &
Cartwright, 2008
Endfield, 2007
Marshall et al., 2007
Marshall & Marshall,
2007
Buckle, 2006
Adger, 2000
Berman & Philips,
2000
Keyes, 1998

Academic article
Academic article
Academic article

Multiple disasters Not specific
Multiple disasters Vietnam
Multiple disasters Not specific

Book
Academic article
Academic article

97 Keyes

Multiple disasters Not specific

Academic article

36

Scheffran et al., 2012

Academic article
Academic article
Academic article

94 Buckle
2006
95 Adger
2000
96 Berman & Philips 2000
1998

Ref.

Appendix C: Table 3: Indicators for resilience by frequency of reference in the reviewed publications (97 studies)

ID

Indicator

Indicator’s description

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %

1. HUMAN CAPITAL
1.1: Demographic
1

Age

- Percentage of
population between 15
and 65 years old
(productive age)

People in this age range 50
can take an active role
during crises and
evacuations (+)

52%

Kotzee &
Reyers, 2016

2

Education

- Percentage of
population with high
school education
- Percentage of
population who are
literate

Access to education in
44
pre-disaster increases
the understanding of the
importance of disaster
preparedness (+)

45%

Ainuddin &
Routray,
2012; Kotzee
& Reyers,
2016; Cutter
et al., 2003

3

Gender

- Percentage of female
population

Women may face
32
greater difficulties than
men during recovery due
to lower wages or
greater family
responsibilities (-)

33%

Cutter et al.,
2003

4

Disability

- Percentage of
individuals with
physical or mental
disabilities among the
population

Physical or mental
disabilities result in
limited mobility during
evacuations
(-)

29

30%

Kotzee &
Reyers, 2016

5

Ethnicity

- Percentage of
indigenous population
(defined in US studies
as Native American,
African American,
Asian, Hispanic)

Language and cultural
barriers may hinder
crisis communication
and understanding (+)

21

22%

Cutter et al.,
2003;
Rufat et al.,
2015

6

Language

- Percentage of
population who have a
lower than average
proficiency in the
official language

Low levels of language
proficiency may be a
communication barrier
between people during
all crisis phases (-)

18

19%

Woolf et al.,
2016; Saja et
al., 2018

7

Immigration and - Percentage of
internal
immigrants
migration
- Percentage of internal
migrants

8%

Cutter et al.,
2003;
Scheffran et
al., 2012;
Cutter,
2016;
Parsons et
al., 2016

- Immigrants may not be 8
able to access post‐
disaster resources for
recovery (-)
- Internal migrants can
help to trigger
innovations through
the transfer of
technology and
knowledge as well as
other resources
between different
regions (+)

1.2: Socio-economic

37

Indicator’s description

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %

ID

Indicator

8

Employment

- Percentage of
population who work
full-time

Employed individuals
have access to
resources for recovery
and economic capacity
(+)

37

38%

Cutter et al.,
2003;
Ainuddin &
Routray,
2012

9

Income

- Percentage of
households with
earnings above the
poverty line

People in households
34
earning above the
poverty line may recover
more quickly (+)

35%

Cutter et al.,
2003;
Ainuddin &
Routray,
2012

10

House
ownership

- Percentage of
population who own
their house

Homeowners might be
26
better able to afford
measures for protection
and crisis preparedness,
compared to others (+)

27%

Cutter et al.,
2003; Rufat
et al., 2015

11

Health status

- Percentage of
population with poor
health

Low levels of health may 17
lead to difficulties with
evacuation and recovery
after a crisis (-)

18%

Parsons et
al., 2016

12

Car ownership

- Percentage of
Owning a vehicle may
population who own at enable people to
least one vehicle
evacuate faster before
or during a crisis (+)

14

14%

Parsons et
al., 2016

13

Occupation

- Percentage of
population working in
resource extraction
and operations careers
(e.g., farming, fishing,
forestry, and mining)

These people may be
14
severely impacted by a
crisis as it may lead to
problems with their
resource procurement (-)

14%

Cutter et al.,
2003;
Cutter et al.,
2010

14

Health
insurance

- Percentage of
population with health
insurance

Health insurance
10
ensures necessary
treatment in the recovery
phase (+)

10%

Ainuddin &
Routray,
2012

15

Asset
insurance/
Disaster
insurance
coverage

- Percentage of
population with asset
insurance and/or
disaster insurance
coverage

Asset insurance covers
the costs of damages
and losses (+)

8

8%

Cutter et al.,
2014

16

Savings and
contingency
funds

- Percentage of
households with little
or no savings for
emergency situations
- Percentage of
population with no
savings funds in the
family

People who have little or 8
no savings may face
more difficulties in the
recovery phase (-)

8%

Kusumastuti
et al., 2014;
Sharifi, 2016;
Woolf et al.,
2016

17

Communication
capacity

- Percentage of
households with
available telephone
service (landline or cell
phone)

People with available
7
telephone service or cell
phone access may
assist people in high-risk
areas and can seek help
in times of crisis (+)

7%

SinghPeterson et
al., 2014;
Parsons et
al., 2016

18

Multiple income
sources

- Percentage of
households with

Having diversified
4
income sources assures
quicker recovery (+)

4%

Ainuddin &
Routray,
2012

38

ID

Indicator

Indicator’s description
multiple income
sources

19

Military/national
service

- Percentage of
population having
completed military or
national service

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %

People who have
1
completed military
service have received
specialised training as
well as skills that
enhance the values of
fairness and social
responsibility and
emphasise their shared
social identity. Attention
to military discipline and
hierarchies tends to
promote a sense of
coherence within the
community, thus
increasing social
resilience (+)

1%

Kouzes &
Posner,
2016;
Cacioppo et
al., 2011;
Cohen et
al., 2013;
Cohen et
al., 2017

1.3: Family structure and composition
20

Family
composition

- Percentage of singleparent families

Single-parent
13
households often have
limited resources for
recovery after a disaster
(-)

13%

Cutter et al.,
2003; Yoon
et al., 2016

21

Households
with children

- Percentage of
households with
children

Big families with many
12
children may face
difficulties in recovering
from disaster due to their
limited resources (-)

12%

Cutter et al.,
2003;
Parsons et
al., 2016;
Yoon et al.,
2016

22

Household
composition

- Percentage of singleperson households

Single-person
11
households often have
limited resources for
recovery after a disaster
(-)

11%

Parsons et
al., 2016;
Yoon, 2016

23

Marital status

- Percentage of single
population

The single population
often has limited
resources for recovery
after a disaster (-)

9

9%

24

House type

- Percentage of informal People who live in
housing (informal
informal settlements
settlements)
may be particularly
susceptible to injuries
and fatalities resulting
from a crisis (-)

7

7%

Cutter et al.,
2003

- Percentage of
population living in the
area for 10+ years

45

46%

Norris et al.,
2008;
Sherrieb et
al., 2010;

Pfefferbaum
et al., 2015;
Rapaport et
al., 2018

2. SOCIAL CAPITAL
2.1: Social cohesion
25

Place
attachment and
sense of
community

- People who are
familiar with a place
may have knowledge
of the area useful in
39

Indicator’s description

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %
promoting disaster
Khalili et al.,
prevention and
2015
recovery. (+)
- People with an
emotional attachment
to a place or
community may be
more likely to
contribute to recovery
effects because they
care about the wellbeing of the
place/community. (+)

ID

Indicator

26

Social bonds

- Percentage of
population with close
relationships with
others, such as family,
friends, neighbours

People who have a high 44
level of social
connectedness to other
individuals may help
each other during and
after a crisis (+)

45%

Aldrich &
Meyer, 2014;
FEMA, 2016

27

Trust within
community

- Percentage of
population assuming
that they will help and
be helped by
neighbours in times of
need
- Percentage of
population willing to
lend to and borrow
from others

People who trust each 28
other (horizontal trust)
signal their benevolent
intent to others, so
inviting collaboration
and equally beneficial
actions, thus increasing
their resilience in times
of crisis (+)

29%

Cacioppo et
al., 2011;
Cohen et al.,
2013; Khalili
et al., 2015;
Parsons et
al., 2016

2+8 Influential
community
leaders

- Percentage of
population confirming
the influence of
community leaders
- Percentage of
population working
together with
respected community
leaders

Community leaders’
ability to influence the
behaviour of
community members
may increase social
cohesion and thus the
community’s
awareness of, and
ability to cope with,
crisis situations (+)

22%

Moore et al.,
2013;
Kusumastuti
et al., 2014

29

Trust in local
authorities

- Percentage of
population who trust
and believe in their
authorities

Trust in local authorities 9
facilitates coordination
and cooperation, and
hence the effectiveness
of a response both
during and after a crisis
(+)

9%

Leykin et al.,
2013; Kwok
et al., 2016;
Saja et al.,
2018

30

Leadership
effectiveness
and sense of
commitment

- Percentage of
population who believe
in the capacity of
authorities
- Percentage of
population who accept
community leadership

8

8%

Rubin et al.,
1985; Joerin
et al., 2014;
Parsons et
al., 2016;
Saja et al.,
2018

31

Norms of
reciprocity

- Percentage of
individuals who trust,
cooperate with, and
respect each other

4

4%

Saja et al.,
2018

The actual and
perceived effectiveness
of leaders in supporting
disaster resilience
activities increases
social resilience (+)

Reciprocity ensures
social support and
hence crisis
management (+)
40

21

ID

Indicator

32

Meetings
between
community
leaders and
their people

33

Indicator’s description
- Percentage of
population attending
meetings held between
community leaders
and their people

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %
Such meetings facilitate 3
the exchange of
knowledge and
information, thus
promoting trust and
social cohesion (+)

3%

Kusumastuti
et al., 2014;
Chen et al.,
2019

Social advocacy - Percentage of
organisations
population aware of
social advocacy and
non-profit
organisations in their
community or area
- Percentage of
population aware of
and believing in the
effectiveness of social
advocacy, and nonprofit organisations in
their community or
area

Existence and
3
acceptance of social
advocacy organisations
supports community
members during and
after a disaster (+)

3%

Burton, 2015

34

Compromise for
greater good

- Percentage of
population who
participate in finding a
compromise for the
greater good
- Percentage of
population who
participate in solving
collective problems

High levels of social
3
connectedness, trust
and commitment among
community members
allow for more
collaborative work for
the common good,
which would be highly
relevant to crisis
management (+)

3%

Kwok et al.,
2016

35

Commitment

- Percentage of
population with a
sense of responsibility
and obligation toward
their community

People who are
committed to their
community’s goals
contribute to an
increase in social
resilience (+)

2

2%

Saja et al.,
2018

2.2: Social support
36

Social support
within
community

- Percentage of
population willing to
help each other in
everyday situations
- Percentage of
population willing to
help each other in
times of crisis

People who help one
another contribute to
improved crisis
management (+)

34

35%

FEMA, 2016

37

Shared assets
and collective
experience

- Percentage of
population with a
collective ownership of
assets and experience
with managing
previous disasters

Collective ownership of
assets and experience
contribute to managing
a crisis and sharing
costs of disasters (+)

5

5%

Orencio &
Fujii, 2013

38

External
support
systems

- Percentage of
population receiving
support from others’
collective knowledge
and experience (such
as NGOs)

Access to external
support systems helps
to increase resilience
to disasters in all
phases of disaster (+)

4

4%

Joerin et al.,
2014;
Kusumastuti
et al., 2014

41

ID

Indicator

Indicator’s description

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %

2.3: Social networks
39

Community
engagement in
local events

- Percentage of
households
participating in
community activities
and events (e.g., local
events, clubs, etc.)

People with community
engagement help to
promote and improve
the level of social
connectedness, thus
increasing the level of
social resilience (+)

56

58%

Norris et al.,
2008; Joerin
et al., 2014;
Kwok et al.,
2016; FEMA,
2016;
Parsons et
al., 2016

40

Volunteerism

- Percentage of
households
(individuals)
participating in
voluntary work for
non-profit
organisations or group
of people
- Percentage of
households’
(individuals’) who take
initiatives provide
voluntary support in a
difficult time

People who perform
19
volunteer activities help
to ensure that people
who are
disproportionately
impacted can better
cope with disasters (+)

20%

Paton et al.,
2001;
Peacock et
al., 2010;
Kusumastuti
et al., 2014;
Parsons et
al., 2016;
FEMA, 2016

41

Religious
or - Percentage of
faith-based
population with a
engagement
religious affiliation
- Percentage of
population
participating in
religious organisations

Religious organisations 14
have a similar role to
social advocacy
organisations in terms
of supporting
community members’
recovery from disasters
(+)

14%

Walsh, 2007;
Sherrieb et
al., 2010;
Peacock et
al., 2010;
SinghPeterson et
al., 2014

42

Political
participation

Participating in local
13
elections indicates high
levels of social
cohesion and
attachment to the
community, which
enhances recovery from
a disaster (+)

13%

Sherrieb et
al., 2010;
Cutter et al.,
2014;

43

Community
- Percentage of
involvement in
population involved in
public affairs
programmes to
develop community
competences,
including youth
activities

Involvement in public
4
affairs events may
strengthen the social
networking within a
community, which may
help in times of disaster
(+)

4%

Joerin et al.,
2014;
Kusumastuti t
al., 2014

44

Relationship of - Percentage of
community with
population who have
other
relationships with other
communities
communities

Building community
relationships in large
regions can help to
build trust and
connection, in turn
creating greater
regional support (+)

4

4%

Arbon et al.,
2016

45

Community
gathering place

Common places (such 3
as gardens) encourage
socialization and may

3%

Freitag et al.,
2014

- Percentage of
population who vote in
presidential and local
elections

- Percentage of
population able to
access and designate

42

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %
areas to gather as well be host to social
as green spaces
activities, thus fostering
social networks among
community members
(+)

ID

Indicator

Indicator’s description

46

Community
engagement
strategy

- Percentage of
population active in
setting creative
community
engagement strategies

Establishing community 3
engagement strategies
serves to boost social
resilience in times of
disaster (+)

3%

SinghPeterson et
al., 2014

2.4: Community knowledge, skills and awareness
47

Knowledge and
understanding
of local risks

- Percentage of
households having
received education or
acquired skills relating
to local risks,
preparation and
protection
- Percentage of
households having
received education or
acquired skills relating
to coping with local
disasters
- Percentage of
households having
received education or
acquired skills relating
to recovery procedures
from disasters

People with in-depth
knowledge and
understanding of risks
are more effective at
coping with (local)
disasters, thus limiting
the negative impacts of
disasters (+)

39

40%

Kusumastuti
et al., 2014;
Parsons et
al., 2016;
Qasim et al.,
2016; Saja
et al., 2018

48

Diversity skills
and trained
personnel

- Percentage of diverse
skill sets within the
community, such as
leadership, empathy
and counselling skills
- Percentage of
sufficiently trained
personnel

Diverse skill sets
26
among community
members increase their
problem-solving and
decision-making
abilities in all disaster
phases (+)

27%

Cutter et al.,
2010;
Parsons et
al., 2016;
Yoon et al.,
2016; Kwok
et al., 2016;
Saja et al.,
2018

49

Community and
individual
preparedness

- Percentage of
households familiar
with emergency
procedures and
evaluations

People equipped with
22
this knowledge may not
be as severely affected
by local risks and are
better able to help
others (+)

23%

Godschalk,
2003; Cutter
et al., 2014

50

Learning from
past events

- Percentage of
population having
learned from previous
disaster experiences
and taking action
against future crises
- Percentage of elderly
citizens who share
their wisdom and
knowledge with others

People who can draw
on their past
experiences to take
action against future
disasters help to
enhance social
resilience (+)

21

23%

Cutter et al.,
2008; Moore
et al., 2013;
Cutter et al.,
2014; Woolf
et al., 2016;
Leykin et al.,
2016

51

Innovativeness

- Percentage of the
Innovative ideas to
population employed in determine better

17

18%

Maclean et
al., 2014;

43

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %
occupations which are solutions for the
Singhbased on or foster
community’s needs help
Peterson et
to manage negative
creativity related to
al., 2014
effects of disasters (+)
technological
developments

ID

Indicator

Indicator’s description

52

Coping style/
- Percentage of
Coping capacity
population able to
cope psychologically
with local risk impact

53

Ability to
translate risk
(local)
knowledge into
action

- Percentage of
population able to
translate (local) risk
knowledge into
practice and action

54

Risk perception

- Percentage of
individuals with
realistic risk perception

People who have a
realistic risk perception
are generally better
prepared for disasters
(+)

55

Understanding
the need to
prepare

56

Counselling
services

The ability of people to
cope with the effect of
disaster in the shortand long-term (+)

12

12%

Rufat et al.,
2015

10

10%

Kwok et al.,
2016

8

8%

Rufat et al.,
2015

- Percentage of
individuals who are
aware of the need for
preparation to face
local risks

High levels of disaster 6
preparedness enhance
the ability to cope with a
disaster (+)

6%

Cutter et al.,
2008; Moore
et al., 2013;
Joerin et al.,
2014

- Percentage of
individuals who did not
receive counselling
services

People who need
special consulting
services such as
psychotherapy and
psychological services
face more difficulties
during crisis and
recovery phases (-)

3%

Moore et al.,
2013

ng knowledge into
practical actions
enhances effective
practices during and
after a disaster (+)

3

2.5: Community goals and efficacy
57

Community
efficacy

- Percentage of
individuals believing in
their community’s
ability to overcome a
disaster

People who believe in 29
their community’s
capacity to overcome a
disaster will follow
instructions and
contribute to rebuilding
measures, hence
strengthening social
resilience (+)

30%

Kusumastuti
et al., 2014;
Saja et al.,
2018

58

Collaborative
problem-solving
and decisionmaking

- Percentage of
individuals taking
action to address
shared problems and
contributing to making
changes in favour of
the entire community

Collective problemsolving abilities help
communities to build
resilience (+)

8

8%

Parsons et
al., 2016;
Kwok et al.,
2016

59

Strategy, goals
and priorities

- Percentage of
individuals who are
aware of disaster
preparation strategies
and mitigation planning
by the government

Awareness of disaster 7
preparation strategies
and mitigation planning
enhances social
resilience to disasters
(+)

7%

Parsons et
al., 2016,
Saja et al.,
2018

44

Indicator’s description

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %

ID

Indicator

60

Shared visions
and values

- Percentage of
individuals sharing
visions or values with
others in the
community

People who share their 6
community’s vision and
values are more likely
to support and help
each other, thereby
promoting social
resilience to disasters
(+)

6%

Buckle, 2006;
Kwok et al.,
2016; Saja et
al., 2018

61

Self-efficacy
and selfreliance

- Percentage of
individuals believing in
their own ability to
contribute to solving
community problems

Belief in one’s ability to
work with others in the
community in solving
problems and
supporting others
increases social
resilience to disasters
(+)

4%

Magis, 2010;
Moore et al.,
2013

4

2.6: Information and communication
62

Exchange and
sharing of
information
within
community

- Percentage of
population exchanging
and sharing
information among
community members

Information-sharing
22
within a community
strengthens resilience
to disasters during all
phases of a disaster (+)

23%

Orencio &
Fujii, 2013;
Kwok et al.,
2016

63

Access to
communication
systems during
an emergency

- Percentage of
population aware of
the availability of
disaster information,
such as early warning
systems

Availability of
20
communication
strengthens resilience
to disasters and
improves the
effectiveness of disaster
responses (+)

21%

Alshehri et
al., 2015;
Saja t al.,
2018

64

Trusted source
of information

- Percentage of
population who
perceive the media as
reliable

The capacity to acquire 12
reliable information
helps community
members to be
prepared for and
respond to disasters (+)

12%

Alshehri et
al., 2015;
Saja et al.,
2018

65

Access to
information

- Percentage of
population with access
to relevant information

Availability and
accessibility of
information resources
improves the
effectiveness of
responses both during
and after a disaster (+)

11

11%

Adger, 2000;
Alshehri et
al., 2015;
Saja et al.,
2018

2.7: Availability and access to essential services
66

Access to
resources

- Percentage of
households who have
limited access to the
community’s resources

People who have
limited access to
resources are more
affected than others
and are therefore likely
to recover more slowly
after a disaster (-)

22

23%

Magis, 2010;
Saja et al.,
2018

67

Access to
health and wellbeing

- Percentage of
population covered by
(community) medical
services

Community members’
access to healthcare
facilities (e.g., distance
to a medical facility)
helps mitigate the

19

20%

Joerin et al.,
2014;
Kusumastuti
et al., 2014;

45

ID

Indicator

68

Access to
transportation

69

Indicator’s description

- Percentage of
individuals with access
to transportation
networks

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %
negative impact of
Saja et al.,
disasters both during
2018
and after a disaster (+)
Sufficient transportation 10
access increases the
community members’
ability to evacuate
faster and recover after
a disaster (+)

10%

Mayunga,
2007; Norris
et al., 2008;
Kusumastuti
et al., 2014

Everyday
- Percentage of
availability of
individuals with access
physical
to primary healthcare
resources in the
facilities in everyday
health sector
situations
- Percentage of
individuals with access
to healthcare facilities
during a disaster or in
times of crisis

Availability of primary
healthcare facilities
(e.g., beds, medicines,
and health supplies)
reflects the capacity of
healthcare systems to
support community
members during and
after a disaster (+)

9

9%

Joerin et al.,
2014;
Parsons et
al., 2016;
Saja et al.,
2018

70

Access to social - Percentage of
services
households
experiencing difficulty
accessing social
services

People who have
difficulty accessing
social services have
reduced chances to
recover from disasters
(-)

8

8%

Magis, 2010;
Parsons et
al., 2016;
FEMA, 2016

71

Availability of
- Percentage of
human
physicians and
resources in the
healthcare support
health sector
workers per
community member
- Percentage of
psychosocial support
persons per
community member

Availability of
physicians and
healthcare support
workers (e.g., doctors
and nurses) indicates
the ability of the
healthcare system to
support community
members during and
after disasters (+)

7

7%

Saja et al.,
2018

72

Preventive
health
measures

- Percentage of
individuals with access
to preventive health
services

Availability of preventive 5
health measures can
significantly boost the
mitigation of disasters
(+)

5%

Sharifi, 2016

73

Access to
education

- Percentage of
individuals with access
to education such as
public schools

The ability of schools to 4
continue their
educational functions
during and after a
disaster enhances
social resilience (+)

4%

Saja et al.,
2018

74

Access to
arterial roads

- Percentage of
individuals with access
to roads in cases of
emergency evacuation

Accessibility of roads in 3
times of disaster
facilitates evacuation
processes (+)

3%

Kotzee and
Reyers, 2016

75

Access to basic
needs
provision,
infrastructure
and services

- Percentage of
individuals with access
to infrastructure and
services such as
electricity, water,
sewage, etc.

Access to basic
resources during all
phases of a disaster
strengthens resilience
(+)

2%

Saja et al.,
2018

2.8: Social beliefs, culture and faith
46

2

Indicator’s description

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %

ID

Indicator

76

Religious
practices and
beliefs

- Percentage of
households believing
that natural disasters
occur by God's will

People who believe that 17
natural disasters occur
as part of the will of
God may not contribute
to disaster
preparedness and
mitigation (-)

18%

Qasim et al.,
2016; Saja et
al., 2018

77

Cultural beliefs

- Percentage of
population sharing the
same cultural beliefs
although belonging to
different groups within
the same community

Sharing the same
9
cultural beliefs between
different cultural groups
among the same
community helps
community members to
interact and
communicate more
effectively in all phases
of a disaster (+)

9%

Buckle, 2006;
Burton, 2015;
Kwok et al.,
2016; Saja et
al., 2018

10%

McManus et
al., 2012;
Parsons et
al., 2016;
Kwok et al.,
2016; Chen
et al., 2017;
GillespieMarthaler,
2019
Parsons et
al., 2016;
GillespieMarthaler,
2019

2.9: Crime and social safety
78

Sense of safety

- Percentage of
individuals perceiving
a significant decline in
safety as a result of a
high rate of crime
against property

People with a low
sense of safety have a
low level of trust of
others in the
community (-)

10

79

Hate-related
crimes per year

- Percentage of haterelated crimes per
community member

High levels of hate1
crime tend to reduce
the number of
supportive links
between different
community members,
which creates an
unsafe and unstable
environment and hence
low social resilience (-)

1%

12%

Moore et al.,
2013; Kwok
et al., 2016

4%

Arbon et al.,
2016; Kwok
et al., 2016;
Saja et al.,
2018;

2.10: Community processes and plans
80

Community
plans

- Percentage of
population involved in
preparation planning

Disaster management
planning within a
community helps to
identify risks and
solutions to build
resilience to disasters
(+)

81

Collaboration
frameworks

- Percentage of
population working on
a framework for
coming together with
purpose

Working together tends 4
to support a
community’s disaster
preparedness as well
as all endeavours to
cope with crises,
thereby enhancing
social resilience (+)

47
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Indicator’s description

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %

ID

Indicator

82

Existence of
conflict
resolution
mechanisms

- Percentage of
population aware of
the existence of
conflict resolution
mechanisms in the
community

Conflict resolution
mechanisms help to
build social cohesion
and thus also
resilience within a
community (+)

3

3%

Saja et al.,
2018

83

Investment
contingencies

- Percentage of
community members
possessing investment
contingencies

Community members
3
who collaborate in
investing and saving in
order to address
unexpected disruptions
or times of emergency
can recover faster after
a crisis (+)

3%

Woolf et al.,
2016

84

Governmental
and external
funds

- Percentage of
Governmental and
external funds
available per
community member

Availability of
2
governmental and
external funds supports
a community in coping
with disasters (+)

2%

Moore et al.,
2013

85

Disaster
management
planning

- Percentage of
households aware of
and believing in
disaster management
plans by the
government

Availability and
1
effectiveness of disaster
management planning
increases the people’s
ability to mitigate,
respond and recover
better (+)

1%

Saja et al.,
2018

2.11: Community inclusiveness and equity
86

Inclusion of
people with
physical or
mental
disabilities

- Percentage of
individuals with
physical or mental
disabilities involved in
community planning
and leadership
- Percentage of
individuals with
physical or mental
disabilities accessing
the community’s
natural resources

High levels of
10
involvement of people
with special needs
assure open access
and equal
opportunities, which
are beneficial to the
entire community; such
levels thus increase
social connectedness
and enhance social
resilience (+)

10%

Magis, 2010

87

Gender norms
and equality

- Percentage of females
involved in community
planning and
leadership
- Percentage of females
accessing the
community’s natural
resources

High levels of
10
involvement of females
help to distribute
benefits and costs more
evenly among all
community members,
thus increasing social
connectedness and
disaster preparedness
(+)

10%

Magis, 2010

88

Ethnic equality
and inclusion of
diverse groups

- Percentage of
individuals from
minority,
disenfranchised, and
non-mainstream
groups involved in
community-planning
and leadership

High levels of
8
involvement of diverse
groups help to distribute
benefits and costs more
evenly among all
community members,
thus increasing social
connectedness and

8%

Magis, 2010
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ID

Indicator

Indicator’s description
- Percentage of
individuals from
minority,
disenfranchised and
non-mainstream
groups accessing the
community’s natural
resources

#
Percentage
Impact of the indicator
times frequency Ref.
on social resilience*
used %
disaster preparedness
(+)

* A (+) or a (-) reflects whether the literature regards an indicator as either a positive or negative influence on social resilience
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Appendix D: Table 7: Frequencies of the 10 most important social resilience indicators

Regions

North
and
south
America
s

Oceania

Asia

Europe

Africa

No
specific
region

Total number of studies

24

15

15

4

6

33

Age

42%

60%

67%

75%

50%

45%

Education

50%

40%

60%

25%

33%

42%

Gender

38%

27%

40%

50%

17%

30%

Disability

33%

20%

27%

75%

17%

30%

Ethnicity

42%

7%

0%

0%

0%

30%

Language

21%

13%

7%

0%

17%

27%

Employment

46%

33%

33%

25%

67%

33%

Income

42%

20%

33%

25%

33%

39%

House ownership

42%

13%

13%

25%

33%

27%

Occupation

29%

20%

0%

0%

17%

9%

Human Capital
1.1: Demographic

1.2: Socio-economic

1.3: Family structure and composition
Family composition

17%

7%

0%

50%

17%

15%

Household with children

13%

7%

0%

25%

50%

12%

Marital status

8%

0%

27%

0%

17%

6%

House type

13%

7%

0%

0%

33%

3%

38%

80%

53%

25%

17%

42%

Social bonds

29%

47%

27%

50%

50%

64%

Trust within community

8%

33%

47%

25%

0%

39%

Influential community leaders

4%

33%

33%

25%

17%

24%

38%

40%

33%

0%

17%

39%

63%

60%

53%

75%

33%

58%

17%

13%

33%

25%

0%

21%

Social Capital
2.1: Social cohesion
Place attachment and sense of
community

2.2: Social support
Social support within community
2.3: Social networks
Community engagement in local
events
Volunteerism

2.4: Community knowledge, skills and awareness
50

Regions

North
and
south
America
s

Oceania

Asia

Europe

Africa

No
specific
region

Total number of studies

24

15

15

4

6

33

Knowledge and understanding of
local risks

25%

33%

40%

0%

33%

61%

Diversity skills and trained
personnel

8%

33%

13%

25%

17%

45%

Learning from past events

29%

7%

47%

0%

0%

21%

Community and individual
preparedness

13%

7%

47%

0%

0%

30%

Innovativeness

8%

40%

0%

25%

17%

21%

Coping style/ Coping capacity

8%

40%

0%

0%

17%

9%

8%

40%

33%

0%

0%

48%

Exchange and sharing of
information within community

17%

13%

27%

25%

17%

30%

Access to communication systems
during an emergency

17%

20%

13%

50%

0%

27%

2.5: Community goals and efficacy
Community efficacy
2.6: Information and communication

2.7: Availability and access to essential services
Access to resources

8%

33%

20%

0%

33%

30%

Access to health and well-being

29%

7%

20%

0%

17%

21%
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