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Abstract: Disaster risk reduction (DRR) research has long recognised that social networks are a
vital source of support during and after a shock. However, the quantification of this social support,
primarily through its recognition as social capital, has proven problematic as there is no singular
method for its measurement, invalidating the credibility of studies that try to correlate its effects with
community disaster resilience. Within the wider resilience field, research that specifically utilises
social networks as the focus of analysis is evolving. This paper provides a critical synthesis of
how this developing discourse is filtering into community disaster resilience, reviewing empirical
case studies from the Global South within DRR that use social network analysis and connectivity
measurement. Our analysis of these studies indicates that a robust methodology utilising social
network analysis is emerging, which offers opportunity for research cross-comparability. Our review
also finds that without this bottom-up mapping, the implementation of top-down preparedness
policy and procedures are likely to fail, resulting in the advocation of social network analysis as a
critical methodology in future resilience research and policy planning.

Keywords: community disaster resilience; social networks; connectivity; disaster risk reduction;
social network analysis; social network mapping; data; innovation

1. Introduction

Community resilience is broadly understood as the capacity for a community to be able to recover
from a shock (such as a disaster), as well as its capability to undergo transformative changes using
self-organisation and collective action to deal with impact [1], and adapt as needed in order to move
on from the shock. Building and strengthening resilience within vulnerable communities is a key
priority for those working with disaster risk reduction, including the International Federation of the
Red Cross (IFRC) [2], the World Health Organisation (WHO) [3], and the United Nations Office for
Disaster Risk Reduction (UNISDR) [4]. Traditionally, these resilience building efforts have focused on
the physical and financial aspects of a community, such as improving infrastructure or diversifying
livelihood strategies [5]. However, a renewed focus on disaster response and recovery by the Sendai
Framework for Disaster Risk Reduction (2015–2030) [6] and recent disasters worldwide where social
support has been at the forefront of recovery strategies, has put the attention on alternative aspects of
community resilience.

Disaster risk reduction (DRR) research fully acknowledges that communities regularly work
together to survive and recover from catastrophic impacts [5]. Recent disaster events have highlighted
the important role of social support, in which civilians, i.e., persons who are not trained responders or
workers from relief agencies, through the provision of aid and supplies, are involved in the immediate
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response as well as help with longer term recovery (e.g., the ‘Cajun Navy’ during the 2017 floods in
Houston, Texas). This community-based help and support is underpinned by the following tenets
of social capital: Cooperation and collective action is facilitated by the participation of individuals
and communities within different types of social networks, as well as by the trust and belief within
and between these networks that this help would be reciprocated if and when needed, creating a
sense of goodwill towards one another [7]. This support can come from relationships within the
affected communities or through linkages to other communities. However, the quantification of
this social support for community DRR, primarily through its recognition as social capital, remains
problematic. Despite the first discussions of the concept arising more than thirty years ago (beginning
with Bourdieu’s 1986 ‘the forms of capital’ [8]), social capital has not found solid singular ground in its
definition or its measurement [9]. Inconsistencies also lie within community resilience studies, where
resilience itself is, similarly, yet to be operationalised under one common method or measure [10].

A growing discourse of research that specifically investigates people’s social networks as a core
component of community resilience has filtered into DRR research, with the driving interest for DRR
researchers working in the Global South being that “the social networks of the poor are one of the
primary resources they have for managing risk and vulnerability” [11] (p. 242). Unlike previous
approaches to measuring social capital, either as a standalone concept or within community resilience,
these studies have followed a similar approach to measurement. Such research has attempted to
capture the level of help and support within a community by assessing the structure of their social
networks, considering different characteristics (e.g., the number and types of relationships) and their
overall connectivity. The premise is that the presence, strength, and effectiveness of social networks
will directly influence the ability of communities to cope with disaster events [12] and this can be
quantified through a structural network-based approach.

To encourage engagement with this relatively new discourse, we provide a much-needed synthesis
of empirical research to evidence the relationship between social networks and community resilience
within DRR and advocate for its use within community disaster resilience measurement. The paper
builds this evidence through the critical appraisal of eleven case studies from the Global South,
assessing their methodologies and their findings, to demonstrate the utility and importance of emerging
social network approaches. Our review identifies that a singular methodology is developing around
social networks and connectivity within community disaster resilience. Furthermore, the paper’s
consolidation of the main findings of the case studies indicate that the use of social network-based
methodologies is invaluable for practitioners to understand how community resilience is built
from the bottom-up. The paper provides substantive evidence that without an understanding of
local social structures within a community in the Global South, any top-down implementation of
preparedness policy and procedures, such as introducing a community disaster committee, are likely
to fail. As a result, this paper proposes that the use of social network mapping and analysis should
be promoted and utilised more widely within resilience research and potential policy-influenced
programming. To encourage the uptake of these social network approaches as a common resilience
measure, this paper provides suggestions on how future studies should develop in order to better
understand the role of social networks in disaster response, which can further enhance this bottom-up
understanding of community resilience.

2. Current Limitations of Operationalising Social Capital Within Community Disaster Resilience

The resilience of communities is a prominent topic within the agendas of development,
humanitarian, and DRR policy makers today [1]. Resilience continues to appear in various programmes
for action, from the aforementioned Sendai Framework for DRR as well as the Sustainable Development
Goals, where it is explicitly acknowledged in Targets 1.5 (By 2030 build the resilience of the poor
and those in vulnerable situations, and reduce their exposure and vulnerability to climate-related
extreme events and other economic, social and environmental shocks and disasters. Source: UN,
2015.) and 13.1 (Strengthen resilience and adaptive capacity to climate-related hazards and natural
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disasters in all countries. Source: UN, 2015.), as well as implicitly underpinning the achievements
of several other targets [13]. These programmes renew the intention to focus on building resilience
within and into communities. However, despite efforts to incorporate resilience into policy making
and program planning, the evidence guiding these developments is limited in its representation of
community resilience, particularly as a process a community undertakes and not just a property that a
community has [14]. Primarily, these shortcomings are rooted in a lack of cohesion in the definition
and measurement of resilience within and across these different fields. Even the word resilience has a
long and fraught modern history, resulting in an amount of literature “so copious that it is becoming
increasingly difficult to summarise” [15].

In this paper we broadly define resilience to be the ability of a system to (i) respond to, or have
the capacity to absorb, a disturbance and still retain its basic structure, functions, and processes,
(ii) self-organize, and (iii) build capacity for learning and adaptation [16–18]. For DRR, we further this
definition to focus on an individual or population being able to absorb and recover from a shock by
anticipating and dealing with the impact of a natural hazard, using self-organisation to help as well as
having the capacity to adapt to change. Our definition follows core DRR resilience concepts proposed
by Manyena et al (2011), stating that following a disaster, individuals, communities, and systems
have the intrinsic ability to ‘bounce forward’ [19] the ability of a community to rebuild (preferably
better) as part of their capacity to adapt and learn. Scale and geography is also embedded into
our considerations and definition of a community. As disasters are local events, they will impact
each local geographical community differently as well as require and trigger different responses by
these communities [20]. Consequently, for community disaster resilience to ensue, the ability for a
community to recover from and resume normal activities in the aftermath of a shock is primarily
determined by their resilience [21–23].

The last decade has seen researchers and practitioners attempt to capture and measure community
disaster resilience as an absolute characteristic and as a relative asset through both quantitative and
qualitative approaches. At the forefront has been the development of composite indicators to assess the
proposed capacities of a resilient community, such as economic development, community competence,
functioning infrastructure, and organisational capability [23–27]. These indicators use existing
empirical variables (such as gross domestic product, percentage of the population over 65, housing
types, and insurance coverage) to construct a single indicator of resilience; however, there is no ‘one’
method to determine individual variables or derive a composite measure. A review by Beccari (2016)
analysed over 100 composite indicators that were related to resilience and identified 2298 unique
variables covered by 106 different methodologies [28]. Further reviews [10,29,30] have developed
frameworks on how to build community resilience composite indicators based on consolidating current
approaches, but one singular approach is yet to be adopted, preventing measurements from being
compared across countries, across time periods, and with other research. There are also continuing
limitations with these indicators to take into account cross-scale relationships, as well as dynamics
over time and across space [29].

Within these different indicators, social support is identified as a key capacity of a resilient
community. Recent papers have advocated that social support in the form of social capital is a
fundamental capacity that could be used to enhance a community’s resilience [5,20]. Focusing on
social capital for operationalising community resilience, however, creates its own problems, which are
primarily caused by the ambiguity in and variance of social capital as a concept, its definition, and its
operationalisation [9].

Social capital was originally conceptualised by Bourdieu (1986) as one of many forms of capital
(e.g., financial, cultural etc.) that an individual possesses and utilises to make advancements in their
life [8]. Social capital is the aggregate of the actual or potential resources that are linked to an individual
through their possession of a durable social network i.e., good relationships with family, friends and
acquaintances [8]. Each member within this social network has the backing of the collectively-owned
capital and are entitled to utilize these resources as and when required. For community disaster
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resilience, social capital drives the social support and collective action of individuals and communities
helping one another. The support is provided under the notion of what Lin (1999) identifies as an
investment in social relations with expected returns [31], where one community is motivated to help
another in the understanding that help will be returned, whether in smaller, equal, or greater measures,
should it be required in the future.

Social capital is therefore created through the presence of social networks, as well as the trust and
norms inherent within them, that create a sense of goodwill and facilitate cooperation. The amount of
social capital present depends on the size of the network present (i.e., the number of relationships)
and whether these relationships can be mobilized, in conjunction with other types of capital possessed
by each member of the network. This network can be at the individual or the group scale, including
communities and societies which have the tendency to form and benefit from these reciprocal
networks [32]. Social capital is thus normally conceptualised by the following two core components or
dimensions: The structural aspect, which incorporates the connections, groups, and networks of social
relations, and the cognitive aspect, the mobilization and reciprocity underpinned by the norms, values,
and trust [7].

Whilst there is a general agreement on how social capital works, quantifying it is made difficult
by the problem of separating its source, form, and consequences for measurement [7,33]. For example,
whilst social capital is created through the presence of trust, is trust a source, a form, or a consequence?
As arguments could be made for each, evaluating these aspects simultaneously has caused ongoing
operationalisation issues as researchers try to define what creates social capital, what sustains it,
and what it provides.

Consequently, most empirical studies have measured social capital through indirect indicators,
such as crime rates, teenage pregnancies, or participation rates, that are believed to be associated
with the presence (or lack) of social capital as a whole [34]. These indicators however do not measure
social capital as a source or as a form and as a result, it is argued that these indicators cannot truly
represent the intrinsic social capital the population possesses [33]. There are more holistic approaches
to measuring social capital, such as the World Bank Social Capital Assessment Tool (SOCAT) (1999) [35].
These surveys attempt to capture individual-based perceptions on social capital, asking questions on
group membership, social norms, and support, as well as the more cognitive side, including trust and
reciprocity and aggregate responses at the community level [9]. However, these surveys again do not
attempt to separate the outcomes of social capital from its source or form. Overall, research remains
divided on whether such measurement is possible. A recent review by Alvarez and Romani (2017)
concluded that no further progress towards a standardised measure has been made since initial
research at the start of the millennium [9]. Without a singular way to operationalise social capital,
it continues to be a theoretical concept [36], with its conceptual vagueness partly invalidating the
credibility of empirical and theoretical studies that evaluate its possible effects [34].

For the DRR community, this doubt in credibility is magnified by the prominent use of these
indirect indicators within the aforementioned composite indicators of community resilience. Buoyed
by the ease of their extraction from publicly available sources of data, such as national censuses and
surveys [5], it is common to see indirect indicators of social capital, such as participation in volunteer
organisations or number of religious organisations within the population, used within community
resilience composite indicators (e.g., [23,26]). With both the chosen social capital indicator or indicators
and the composite community resilience indicator having weak epistemological foundations, it is
questionable that the resulting data actually relates to the phenomena in question—the ability for a
community to respond, absorb, and/or recover from a shock and bounce back better. Furthermore,
for those in resource-poor settings, such as the Global South, national population and census data
are often outdated, inaccurate, or missing key groups or areas [37], which reduces the likelihood
of these datasets being available to use within these indicators. As a result, there are significant
epistemological and logistical challenges to operationalising social capital within community disaster
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resilience under one clear, consistent, and overarching method for its use within and across national
policy and global programming.

3. Social Networks and the Evolution of a Cohesive and Robust Methodology

To overcome these limitations, it is proposed here that a growing body of literature is focusing
solely on the role of social networks, rather than social capital, as a potential measurable approach
to assessing and targeting community disaster resilience. The premise is that the presence, strength
and effectiveness of social networks will directly influence the ability of communities to cope
with disaster events [12], which can be quantified through using a structural or network-based
approach. This approach is primarily achieved by interviewing individuals or households within
the community to collect information about their relationships using interviews or questionnaires.
These relationships can be between individuals or households within the community as well as with
external connections. Building networks generally follow one of three methods, collecting data on the
following: All possible members of the community; a random sample of those within the community;
or use a ‘snowball’ approach by collecting data only on those mentioned by a random ‘starter’ group
within the community [38]. Once the data are collected, the networks can then be constructed and
analysed to assess the overall connectivity of the community.

Social network analysis (SNA) emerged from the confluence of research within three different
traditions over a forty year period, including sociometric analysts, who provided many technical
breakthroughs on the methods of graph theory, researchers from the 1930s, who were focused on the
patterns of interpersonal relations and their role within the formation of cliques, and finally social
anthropologists, who built on both of these to study the role of community structure and relations
within village societies [39]. Contemporary SNA utilises matrices and sociograms (see Figure 1),
where networks are represented by lines (relationships) and points (the actors within the network e.g.,
individuals, households), which are then mathematically analysed using aspects of graph theory. These
mathematical quantifications are then connected with a specific sociological or anthropological concept
or theory to evaluate the role of the network being considered. This connection was solidified in the
seminal work of Mark Granovetter’s (1973) sociological article on ‘the strength of weak ties’, where
basic social network analysis (SNA) methods were used to explore not only the importance of close
friendships, but also the role of weaker connections to improving personal outcomes [40]. The work
was of central importance for popularising and legitimating SNA as a methodology, contributing to its
systematic and analytical development, and showed the power of even the most basic of SNA methods
for exploring social structure [39].
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SNA has featured within social capital theory. Lin et al (1981) pursued the connection between
SNA and social structure with social capital, suggesting that the access to and use of social resources
by an individual would be, in part, determined by their position within the network’s hierarchical
structure and by their ability to use their weaker ties [41]. Burt continued to develop much of this work,
theorising that certain network positions have significant effects on an individual’s ability to realize
benefits [42]. The size or degree, the density, the heterogeneity, and a number of other hierarchical
characteristics of an individual’s network were, as a result, all considered important measures when
evaluating an individual’s social capital from a structural viewpoint [33]. These measures are detailed
further in Table 1, where their role in enhancing or reducing the amount of structural social capital
is linked.

Table 1. Network-based measures and their relation to structural social capital.

Network Property Description Relation to Wider Social Capital Concept

Number of ties Total number of ties in a network.

Individual: The more ties you have, the greater chance that
one of them will help or have the resource you need.

Community: The number of ties among the community
members indicates level of cohesiveness and their ability

to work together through collective action.

Network Density

Number of ties, expressed as proportion of
the number of ordered/unordered pairs.

When density is close to 1.0, the network is
said to be dense, otherwise it is sparse.

Individual: If all your ties are connected, they become
redundant—the ‘need to put eggs in more than one

basket’ mantra.
Community: Cohesiveness in the community and their

ability to undertake collective action.

Overall Centrality

An overall measure of the number of ties
that a node has relative to the total number
of ties existing in the network as a whole,

considering distance. Centrality
incorporates degree, closeness,

and betweenness measures.

Individual: High centrality reveals an individual(s) as a
key leader or connector within their community.

The presence of leaders is indicative of collective action
and agency within a community.

Community: High centrality reveals a community as
highly connected within the overall network; the
community is likely to be a key coordinator for

dissemination of information and resources in local region.

Degree
Total number of ties a node has to other
nodes. A node is central when it has a

higher number of ties adjacent to it.

Individual/Community: A high degree means a
well-connected individual or community; a low degree
could lead to exclusion and marginalization from the

wider network.

Closeness

Reciprocal measure of the geodesic distance
(the shortest path connecting two nodes) of

a node to all other nodes in the network.
A node is “close” if it is located a short
distance away from many other nodes

(i.e., physically proximate).

Individual/Community: The greater the distance to other
nodes, the less chance of receiving information and/or

resources in a timely way.

Betweenness
Number of times a node occurs along the
shortest path between two other nodes.

A node is central the more times it occurs.

Individual: A node can play the part of a liaison, broker or
gatekeeper with a potential for control over others.

Community: Communities with high betweenness levels
have few redundant ties with outsiders, resulting in a

greater diversity of resources and information.

Bridge
An edge is identified as a bridge if its

deletion would cause the full separation of
two subgroups.

Important link between subgroups, such as communities
separated by constraints; helps maintain information flow.

Clique Every individual is directly tied to every
other individual in a subgroup.

Creates strong internal ties which result in exclusion to
those outside. Prevents efficient spread of information and

resources with those outside unless connected via
multiple bridges.

Structural hole

A structural hole occurs whenever a person
(i) has a relationship with someone who is
connected to a separate subgroup of people

and (ii) has no other direct or indirect
connection with the people in

that subgroup.

More structural holes in a network is likely to result in
exposure to more diverse information and opportunities

than a network having relatively few structural holes.

A node can be an individual or group/community in the network. Adapted from [12,43].
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The use of these network-based measures (NBM) however was not sufficient to measure social
capital as a concept. NBM are merely a mathematical evaluation of a network structure; they do not
provide information on the quality of the relationships or the more cognitive aspects of social capital,
such as the trusts and norms within a community and, as a result, introduce ambiguity regarding
what is actually being measured when it comes to social capital [33]. NBM therefore do not solve the
ongoing dilemma of whether the social networks are a source, form, or consequence of social capital.
As a result, NBM can only reveal how relatively well an individual or group is connected and placed
within a network and then estimate or assume the implications of this for social capital outcomes, such
as agency and collective action. For example, do certain types of network structure have the tendency
to facilitate collective action through their very structure? Ultimately, NBM must be linked with other
measures of norms, trust, and reciprocity to provide ‘local and contextual measurement’ [35], in order
to assess social capital. As a result, these limitations of this structural approach prevented NBM from
becoming an overriding methodology to evaluate social capital.

Despite these shortcomings in measuring social capital as a concept, the influence of social
networks, network structure, and connectivity on the ability of a community to deal with stresses
and shocks has not been discounted. A review of 80 papers on community resilience by Patel et al
(2017), for example, found that community networks/relationships was one of nine core elements of a
resilient community most commonly cited within research. It is apparent, therefore, that literature on
social networks has developed outside of the main body of literature on social capital. In fact, a recent
review, by Rockenbauch and Sakdapolrak (2017), of 60 empirical case studies that focus on the role
of social networks within the general resilience of rural communities in the Global South, found that
less than half (40%) of these conceptualised the role of social networks as social capital [44]. Instead,
social networks were seen either as a form of coordination, connecting people, or as pipe, connecting
flows of resources, information, and knowledge. This focus on social networks and connectivity as
a means for communities to deal with external stresses, shocks, and risks is also reflected in a high
prevalence of structurally-explicit analyses within the review. A total of 26 out of the 60 papers used
some form of NBM methodology to evaluate the community’s resilience. Furthermore, three-quarters
of these papers (20/26) also used the same NBMs within their methodologies. The number or degree
of ties, the density of the network, and the overall centrality were all used to evaluate the connectivity
of the social networks. The review also showed that there was consistency in the units of analysis used,
including which type of actors were studied (individuals, households) and at what scale (community,
regional). The findings indicated an increased focus on the role of network connections and structure,
rather than social capital. The studies also revealed methodological consolidation around specific
NBMs, which together formed a consistent and overarching approach to assessing social networks as a
key determinant of a community’s resilience.

The implications of Rockenbauch and Sakdapolrak’s (2017) research for DRR are important.
The review shows that, in the wider resilience literature, a common, robust, and replicable methodology
is developing that looks to measure social networks, network structure, and connectivity for resilience
estimation. Furthermore, with their focus on the Global South sparked by the frustration that “the role
of social networks for resilience of rural communities remained an under researched and under
conceptualised issue, with research scattered between different strands and rarely integrated from a
resilience perspective” [44] (p. 1), their review provides a significant step towards consolidating this
current disparate research under a singular canon of work. This prioritisation of social networks, rather
than social capital, encourages researchers to move away from capturing an immeasurable concept and
its associated debates (particularly concerning whether networks are a source, form, or consequence of
social capital) to highlighting instead the importance of social connectivity and how different types of
social networks and structures can contribute towards or even determine a community’s resilience
within the Global South.
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4. Mapping Social Networks for Community Disaster Resilience

This move towards social networks, rather than social capital, as a core component and focus
of analysis has started to filter into research on community disaster resilience. As Misra et al. (2017)
suggested in their own case study, whilst the application of NBM and the use of SNA as a methodology
is relatively new for community disaster resilience, it can be anticipated through a reflection on the
emerging literature [12]. Here we provide a review of several case studies that have used NBM and
SNA to assess community disaster resilience to evidence this growing field of research. To enable
comparison with and to build on the findings of the Rockenbauch and Sakdapolrak (2017) review,
our analysis used the same methodology to assess how each selected case study conceptualised and
operationalized social networks specifically within disaster resilience (Table 2), a ‘strand’ not covered
by their review.

Table 2. Categories used to assess recent research which has analysed social networks; based on
Rockenbauch and Sakdapolrak’s methodology [44].

Category Applied Questions Addressed

Conceptualisation Conceptual Framing Is resilience addressed implicitly or explicitly?
How are social networks and resilience framed?

Network variable Are social networks treated as dependent or independent variables?
Network narrative What is the underlying conception of social networks?

Operationalisation Network approach What operational approach does the study follow?
Network definition What are the social relations of interest?

Who are the actors and what are the relevant scales of interaction?
Network analysis On what network level does the analysis focus?

What network characteristics are addressed?

Key findings
What key findings can be summarized regarding the question of

how social networks relate to aspects relevant to the resilience of rural
communities?

Our initial literature base was found through searching the Web of Science database [45], using
a combination of the terms “social network” or “social capital” and then “community resilience”
and “disaster risk reduction”. The literature retrieved was filtered to only retain papers that focused
on topics such as disaster preparedness, disaster response, disaster impact, and adaptive capacity.
This was to ensure our review provided complimentary findings to the three resilience ‘strands’ covered
by Rockenbauch and Sakdapolrak’s review (natural resource governance, agricultural innovation,
and general social support) and focused on the specifics of community disaster resilience. From the
resulting DRR literature, case studies were then selected as per the criteria of Rockenbauch and
Sakdapolrak’s review, as follows: Peer-reviewed articles published in English from January 2000
(and in this case, the time period extended to May 2018), which only include empirical articles
containing the analysis of data and only select those with case studies from the Global South, based
on the categories “low-income” and “middle-income” countries from the World Bank [46]. The latter
parameter removed five case studies, of which the majority of research had occurred in the United
States, specifically in response to Hurricane Katrina. The Nakagawa and Shaw (2004) article was
retained for analysis, despite the inclusion of Japan as a case study. The premise of the paper was
that a model was developed for Kobe, Japan and then applied to Gujarat, India [47]. As a result,
the methodological approach was the same and the findings recorded primarily relate to the Gujarat
case study. In total, 11 case studies were selected for analysis, the comprehensive results of which are
found in Table S1 (Supplementary Materials).

The analysis of the literature found that community disaster resilience research involving NBM
and SNA in the Global South has primarily focused on the assessment of the strength of relationships
within and between communities. The studies also evaluated the role of key actors, respective social
positions of community members, and, in some scenarios, the assets and resources exchanged within
the network. Five of the studies sought to explicitly compare the influence of these networks and
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positions directly with their impact on resilience. In terms of framing, only four case studies saw
the role of social networks as solely creating, forming, or resulting in social capital, or in the case of
Minamoto (2010), structural social capital. Instead, the majority of studies focused on social networks
as connections or pipes, with studies aiming to ‘connect the dots’ [48] and focus on ‘the ties that
bind’ [49]. Within these studies social networks were seen as a means of accessing and exchanging
resources, information, support, and knowledge. Furthermore, there were also two studies that framed
social networks by connecting these functions directly with social capital, e.g., social networks mobilise
social capital by providing a form of coordination and by acting as pipes they help realise the benefits
of social capital [12,50].

Overall social networks were primarily treated as an independent variable, where they are seen
as the basic social units to respond to disaster [51]. Two of the studies however considered how
social networks themselves are actually dependent on, and often the product of, various underlying
social structures and processes (such as large scale migration) [52], as well as continually affected by
ongoing exposure to hazards and disasters [53]. Several of the papers also sought to make a distinction
between the different types of networks present, categorising them into the three following types:
Bonding, bridging, and linking networks. These different types of networks, as outlined in Table 3,
were primarily distinguished by the way in which an individual, group, or community is connected
to another [54]. For several of the studies the importance of these different network types was how
and when they would be used in which situations and for what purposes [55], with each having a
specific role within the disaster management cycle [51,53]. For example, Misra et al (2017) found
that, in the early phase of a disaster, most of the response comes from social network ties within
the community, but in the aftermath, the networks assumed different forms and took on different
roles [12]. One paper also sought to classify the different larger-scale networks that these types
of social networks usually form with one another, using their own terminology, including closed
networks (dense bonding and bridging networks), extended networks (dense bridging networks),
sparse networks (dispersed bridging networks), and subgroup networks (strong bonding networks
with adequate bridging networks) [53].

Table 3. The different types of social networks. Adapted from [20,56,57].

Type of Social Network Bonding Social Networks Bridging Social Networks Linking Social Networks

Structural form
Strong ties, usually between

family, close friends and
local community.

Weak ties, usually between
members of different

communities and groups.

Weak ties but across different
types of ‘formal’ agents, i.e.,

government agencies or
organisations.

Network structure and
power relations

Horizontal and
collaborative—relationships

are across the community
with individuals at the same

power level.

Horizontal and
collaborative—relationships
are across communities with

individuals at the same
power level.

Vertical and
hierarchical—relationships
are between the community
and official governmental
actors who have access to
different levels of power.

Network composition

Homogenous—background,
experience and motivation

to help one another are
similar.

Heterogeneous—background,
experience and motivation to

help one another are
different.

Heterogeneous—background,
experience and motivation to

help one another are
different.

Resources (e.g., initial
medical aid, shelter and
sustenance, or long-term
financial assistance and

mental support)

Similar (access to initial
response supplies likely

determined by geography).
Diverse. Diverse and potentially

unlimited.

To classify these networks, the majority of papers sought to capture an understanding of
the social networks present and used by the community in everyday and emergency situations.
The majority of papers (6) used a descriptive approach, using interviews and household surveys
to gather information on the role of social relations and their outcomes in previous emergency
situations [51]. Different types of social ties were recorded that could then be classified into one
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of the three network types, e.g., [47,51,55], although precise ties between members of the community
were not covered. A structurally-explicit approach, where these ties were recorded, was employed by
just under half of the studies (5). Of these five, four were published in the last three years. The more
recent use of NBM and SNA substantiates Misra et al.’s (2017) assertion that the use of the methodology
in community disaster resilience is relatively new [12]. Whilst undertaking a descriptive approach,
Zhao (2013) also captured individual ties of the network studied; however, this only included the size
and composition of the network and did not have the required detail (who knew who) to create the
social matrix and, thus, use SNA or NBMs to assess them [50]. The majority (4) of these studies focused
on capturing ties within a community or within several communities, i.e., focused on bonding social
networks. Only one study was able to provide cross-community analyses of bridging networks [53].
As a result, the majority of these structural-based approaches focused on looking at the importance
of key actors and a member’s relative positions to these central nodes within a bonding network,
e.g., [12,48,49].

Across the case studies, the connections within and between communities and community
groups and how they form support networks to facilitate the response, recovery, and adaptation
to disaster were the main social relations of interest. In addition, several papers also looked
at the relationships the communities had with formal organisations (linking networks), such as
non-governmental organisations and governmental departments [51,52]. The primary actors were
either individuals or households within the community, although three of the papers also looked
at community groups [47,51,52]. All of the analyses were conducted at the community scale, with
the five structural approach studies capturing social ties from either individuals or household actors,
within their village or community. Of these five studies, four used the same NBMs discussed above
in Rockenbauch and Sakdapolrak’s review, number of ties, density, and centrality, as measures to
assess the social networks. The fifth paper, as outlined earlier, utilised their own method of classifying
networks, although this would have been reliant on using the same NBMs to achieve this classification.
In addition to the information on social ties, several of the descriptive and structural studies recorded
other attributes of each actor, including gender, age, location (urban versus rural), religion, ethnicity,
and socioeconomic status, to evaluate whether these attributes had any type of influence on the social
networks [14,47,48,50,51,53].

The majority of the studies found that, for communities in the Global South, an individual’s,
household’s or a community’s social networks are increasingly seen as the basic unit to
respond to disaster [51] and that their strength and effectiveness influences the ability of the
individual/household/community to respond to disaster [12]. The consensus across the studies was
that social networks positively affected community recovery and resilience by mobilising and providing
support, resources, and information to those at need and could even compensate for weaknesses in a
wide variety of factors that led to reduced resilience and increased risk [14], e.g., failing governmental
DRR policy. In fact, the studies overwhelming concluded that failing to consider the local community,
their network structure, and their power relations could seriously hamper and even damage how these
networks act as a resource for the community during a disaster, putting the communities in greater
danger if hit by a disaster [12,51,52]. A further finding of many of the studies was that leadership
within the community was particularly important to foster collective action. Without leadership or
central players, there could be a lack of trust and coordination among members [12,47,48], even if their
social networks, from a structural perspective, would be considered to be ‘good’ (e.g., a high density
of social relations with few structural holes or bridges).

The evaluation of these case studies by this paper provides several new findings to build on
Rockenbauch and Sakdapolrak’s review. Firstly, our review indicates that a common methodology is
developing around SNA within DRR that corresponds with the approaches documented by the 2017
review. The structurally-explicit studies reviewed here utilised the same NBMs and assessment of
social networks as those found within the 2017 review. The synergy between these different strands
of research, all within the resilience canon, suggest that SNA and NBM are providing a first step
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towards a repeatable and robust methodology for community resilience estimation. By moving away
from social capital, focusing on a methodology that prioritises social networks, network structure and
connectivity “holds promise for theorising and analysing resilience” [58] (p. 116), not least because it
can bring together and integrate different strands under the resilience perspective.

Secondly, and specifically to this review and DRR, the case studies showed that it is not only
important to understand what different types of networks exist (bonding, bridging, and linking),
but also how they operate at different points of the disaster management cycle, and how these can
either help or hinder a response. For example, a community with a strong bonding network can
result in a substantial internal response to a shock; however, if they have weak bridging or linking
networks, they will be unlikely be able to access any help or resources beyond their initial community.
The presence of these three network types, therefore, can be advantageous or harmful in routine and
emergency situations [55]. As a result, across future DRR and community disaster resilience research,
it is imperative that these three network types are assessed across the different timepoints during the
response to and recovery from a disaster [51]. Furthermore, two of the case studies provide critical
reflections on how independent a social network truly is and highlight that any network should be
viewed and analysed in light of its ongoing social, economic, geographic, and political context [52,53].

Separate from the Rockenbauch and Sakdapolrak’s (2017) review, this evaluation provides a
practical understanding of why social networks and social network mapping should be used within
community disaster resilience research in the Global South. Mapping the community’s networks,
including their external relations, provides a clearer picture of the community structure and the role
of local actors and local networks [49], which can then be directly linked with particular resilience
features [44]. For researchers and practitioners alike, these case studies showed that social network
mapping is an imperative step to understanding how community disaster resilience is built from the
bottom-up. Without taking into account local social structures within a community, any top-down
implementation of preparedness policy and procedures, such as introducing a community disaster
committee, are likely to fail and could even harm the community and its networks it uses to protect,
help and rebuild itself [51].

The significance of bringing together the case studies reviewed, and the consensus of their
findings, is that this paper can offer tangible actions that can be used directly by DRR practitioners.
The collective case study evidence reviewed suggests that social network mapping could be an
invaluable tool for practitioners to understand how community resilience is built from the bottom-up.
To date, social network mapping is not a common tool found within DRR practice, programming,
and policy, remaining primarily in the hands of researchers who are only just making the connections
between high-level development concepts, such as resilience, and community-level processes such
as social support, response, and recovery. This is despite these types of bottom-up approaches being
at the heart of the recent resilience-focused frameworks, such as the roadmap to resilience by the
International Federation of the Red Cross (IFRC) [2]. The IFRC roadmap, for example, advocates
that resilience-building processes must be people-centred and inclusive and that a key priority is to
encourage communities to engage and connect with other stakeholders, such as nearby communities
and government agencies [2]. The IFRC roadmap, in fact, recognises SNA as a tool within their
roadmap, however it is not explicitly linked with the mapping of community networks to assess
resilience nor are there suggestions of how to deploy SNA. However “the capacity of social network
maps as a multi-purpose heuristic device is very useful—indeed necessary—if we want to explore
ideas of community resilience and planning in the face of natural disasters” [57] (p. 0), suggesting that
SNA and NBM are a critical tool for those working in the Global South to fully understand community
disaster resilience.

5. Innovation Within Social Network Mapping for Community Disaster Resilience

Despite the initial positive start of connecting research to practice and even policy, many
researchers, agencies, and disaster practitioners are yet to fully embrace social networks as a priority
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for preparedness. One potential reason for this lack of engagement is that much of the literature
supporting these theories is nascent and relatively disparate and does not end up in the hands of
those who need it most. Here, our review provides a first attempt to consolidate this emerging field
of research and address it within the challenges of current community resilience and social capital
research, with case studies drawn from the Global South. The studies we reviewed show that the
creation of these social network maps is possible and these maps provide invaluable information that
can be utilised by practitioners to make tangible improvements to a community. However, there are
still limitations to using social network mapping for this type of DRR policy.

The major challenge of moving current SNA research forward is that social networks need
to be viewed through what Rockenbauch and Sakdapolrak (2017) call a ‘translocal’ lens, one that
not only assesses networks with regards to how they change over time but also over space as they
become coupled with mobility [44]. Unlike the strands of research studied by Rockenbauch and
Sakdapolrak (2017), DRR has the ability to explicitly account for the temporal dynamics of social
networks by pinpointing a time when a disaster or event has occurred and comparing the changes in
pre- and post-disaster networks. By having an event (real or hypothetical) to account for, it is proposed
here that DRR research can lead the study of how social networks evolve and how this impacts a
community’s resilience [12,51–53]. The issue of spatiotemporality in the current literature [12] is
pertinent when considering the importance in community disaster resilience of asking not only the
question of resilience of whom, but also the resilience to what [59]. The mapping of social networks pre-,
during and, post-disaster may provide insight about how a community’s disaster resilience changes in
response to a shock, underlining resilience not just as a property but also as a process. For example,
Misra et al (2017) used the case study of a cyclone-affected community in coastal West Bengal (India)
to identify how network structure and different key actors changed within the different phases of
response, resulting in “a changing pattern of evolving networks during and after the disaster” [12]
(p. 281). However, the scale of their study was limited; a sample size of 33 actors in a specific area,
covering a timespan of thirteen months and one week post-event, was “not large enough for reaching
a generalized inference in the area of disaster management” [12] (p. 295). Extending network analysis
beyond the immediate community and over longer timespans is essential to capture the temporal and
spatial change, not only of the community’s networks but also their disaster resilience.

The ability to extend analyses across communities and timespans is currently a significant obstacle
that SNA in community resilience measurement will need to overcome and, primarily, data collection is
the cause of this obstacle facing most studies. Firstly, social network mapping is limited in geographical
scope due to the traditional collection of the data using individual or household interviews and
questionnaires. Whether it is the cost or logistics, extending SNA studies over greater geographical
scales is likely to be difficult with traditional data collection, i.e., surveys and questionnaires. This
method of data collection also limits the temporal analysis, where logistical and ethical reasons
challenge the collection of data directly after a disaster hits (such as travelling to areas immediately
after a disaster and potentially diverting resources away from the communities that need them more,
e.g., shelter, food). Capturing the changes in the social networks during the different phases of the
disaster management cycle, however, constitutes an important scope for future studies [12] and,
as a result, innovation within social network measurement needs to occur to facilitate Rockenbauch
and Sakdapolrak’s (2017) translocal lens.

A potential answer to this problem is through the use of dynamic datasets, currently underutilised,
within community resilience research. Here we propose that the growing intersection between big data
and development, as promoted by the UN’s data revolution [60], could be used within community
resilience research. Dynamic network datasets, such as mobile phone metadata (known as call detail
records) and social network datasets, could be used to map community connectivity through the
reconstruction of community social networks. Already, research has shown that these datasets are able
to reconstruct key human behaviours, including mobility, social contact, and expenditure, at fine spatial
and temporal resolutions, at national spatial coverages, and over extensive time periods [61]. These



Sustainability 2019, 11, 1943 13 of 16

outputs have been used to provide estimates on the total population of an area (useful for when a census
is unavailable) [62], explore daily and seasonal travel patterns (national and internationally) [63,64],
and characterise these behaviours, along with different expenditure-top up routines, to predict
socio-economic characteristics [65]. These insights have found multiple uses within sustainable
development applications, including poverty estimation [66,67], epidemiology [68], and disaster
response [69]. The need for investigating such an approach is timely considering the call within the
Sendai Framework to promote and enhance the use of big data to support national measures for
successful disaster risk communication [6]. Here we suggest that understanding the feasibility of using
these types of data is a key step towards viewing community disaster resilience through the proposed
‘translocal’ lens and should be of significant interest and focus to those working to bring innovative
insight into research within DRR and community resilience.

6. Conclusions

Social networks are seen as crucial to helping individuals and communities recover from and
rebuild after a disaster. Whilst social networks have been traditionally evaluated in the wider concept
of social capital, difficulties in the definition and operationalisation of social capital has led to the
development of a subsection of literature specifically on mapping and measuring social networks for
community resilience. Moving beyond social capital to focus on the structure, content, and geography
of social networks is argued to hold great promise for the theorising and analysis of community
resilience [58]. As a result, social networks, and their measurement, have become “one of the most
promising developments for disaster risk reduction” [15] (p. 2713). This paper provides a review
of recent case studies in the Global South to provide evidence to further substantiate this argument,
showing that not only is a cohesive and robust methodology is developing around SNA and NBMs
within community disaster resilience research, but that social network mapping is an imperative
and essential step to truly understand how a community’s resilience is built from the bottom-up.
Without a thorough understanding of local structures and relationships, policies are likely to fail
in the countries that need them most. Current studies are, however, limited by space (extending
analysis beyond the community), time (showing dynamic changes in networks), and, when considered
together, ‘translocality’ (understanding how changes occur over space). To move research forward,
using Rockenbauch and Sakdalporak’s (2017) translocal lens, we suggest here that dynamic datasets
could provide proxies of people’s social networks communities. Whilst these data have provided some
new insights into social response during a disaster, their capacity has yet to be truly intersected with
DRR policy and practice. Here it is proposed that mapping community social networks provides the
ideal opportunity to explore the use of innovative data for community disaster resilience estimation.
Overall, this paper advocates that the use of social network mapping and analysis should be utilised
more widely, within resilience research and potential policy-influenced programming, to contribute
towards fulfilling the current priorities outlined by international DRR frameworks.
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