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Abstract

In this article, we explore how network analysis could be used for humanitarian protection. Our objective is bringing
together what is known about the role of networks for humanitarian aid intervention and examining how it could be
used to respond to emergencies, through interventions which can aid and improve different aspects of the
humanitarian protection. Based on this previous research, we develop a systematic framework aimed at informing
researchers and practitioners on the different applications of network analysis and visualisations for humanitarian
protection in two main areas: (1) to protect individuals and (2) to enable protection at the community level. We believe
that the versatility of social network analysis is worth investigating in the context of humanitarian protection.
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Introduction
In February 2000, Mozambique experienced devastating
floods resulting in 699 deaths, hundreds of thousands of
individuals displaced and over 27% of the population af-
fected in one way or another. A significant number of
non-government organisations (NGOs) were involved in
the flood operations. In a study conducted following the
disaster in which 65 NGOs were examined, it was found
that the inter-organisational relations amongst NGOs
has an influence on the success or failure of coordin-
ation of humanitarian aid operations (Moore, Eng, &
Daniel, 2003). In this study, international NGOs were
found to be more central during the relief and recovery
period and hence, were better positioned to monitor the
flow of information and coordinate activities. While this
has less importance for immediate intervention, as
Moore et al. (2003) argue, this can have significant influ-
ence in local NGOs’ capacity to deal, respond and re-
cover from disaster in the long term.
Understanding the underlying network structure of

inter-organisational relations illustrates another approach
of addressing aid and protection. From a networks’

perspective, through the analysis of the average centrality
of the NGOs inter-organisational relations, a pattern
whereby international NGOs were more central and
linked to each other and local NGOs on the periphery
with less ties with international NGOs was identified.
How does this structure influence humanitarian protec-
tion? As discussed by the researchers, once the emergency
period ended and international NGOs reduced their aid,
critical links within humanitarian aid network were lost
leaving local NGOs with less capacity to aid and protect
the population affected (Moore et al., 2003).
In this article, we will explore how networks can be used

as a tool for humanitarian protection. Our objective is to
pool together what is known about the role of networks
for humanitarian aid intervention and examine how it
could be used for protection. Based on previous research,
we develop a systematic framework aimed at informing
researching and practitioners on the different applications
of network analysis and visualisations for humanitarian
protection, in two main areas: (1) to protect individuals
and (2) to enable protection at the community level.

Networks matter
Although social networks have existed since the begin-
ning of societies (Barabasi, 2002), it was not until the
1930s when a systematic approach to the study of
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networks emerged (Freeman, 2004). The development of
graph theory and computation advancement in the 70s
gave birth to network analysis as an interdisciplinary
field. Researchers realised that social network analysis
(SNA) provided a new tool for answering social and be-
havioural based patterns of relationships among interact-
ing units (Wasserman & Faust, 1994).
Broadly defined, SNA is the study of relations amongst a

set of actors or units in a bounded group, focusing on the
significance of patterns within a particular network. It re-
lies heavily on graph theory and focuses on the relation-
ships between entities rather than on the attributes of
these entities. It is based on four major elements: (1) a
structural intuition, (2) grounded by empirical data, (3)
drawing on graphic imagery, and (4) the use of mathemat-
ical and/or computational models to perform the analysis
(Freeman, 2004). Some examples may be communications
between members of the group, economic exchanges be-
tween organisations and migratory flows between nations
(Wasserman & Faust, 1994).
Identifying which relations are interesting to study,

and hence, delineating the boundary of the population is
an important aspect of network analysis. The boundary
may be already defined, as for instance, all volunteers in
NGO X, or selected within a population because they
meet some criteria, for instance, local survivors following
a disaster who have lost their house. In the latter case,
the network does not necessarily exist, but it is an aggre-
gation defined by the researcher, as opposed to an insti-
tutionalised network or organisation already defined by
its members.
Given its variability and the broad generality of its

structural paradigm, the analysis of networks has been
applied in a variety of contexts from international rela-
tions (Hafner-Burton, Kahler, & Montgomery, 2009) to
the health sector (Devillanova, 2008; Fernandez-Peña,
Molina, & Valero, 2018), mobility (Cachia & Maya Jariego,
2018; Lubbers et al., 2010; Maya Jariego & Holgado, 2015)
and community intervention (Maya-Jariego & Holgado,
2015; Maya Jariego, 2016; Valente, Palinkas, Czaja, Chu, &
Brown, 2015), to mention a few. All of these studies rely
on the premise that networks matter and can constrain or
facilitate social action (Hurlbert, Haines, & Beggs, 2000).
As an analytical tool aimed at examining social rela-

tions, we would like to review and investigate how the
study of these relations may be used to respond to emer-
gencies, through interventions which can aid and im-
prove different aspects of the humanitarian protection
processes. We believe that the versatility of social net-
work analysis is worth investigating in the context of hu-
manitarian protection.
For the context of this paper, and given the lack of

agreement on a common definition of humanitarian pro-
tection, our understanding of humanitarian protection is

framed around activities and actions aimed at ensuring
the right of individuals (Giossi Caversazio, 2001). Protec-
tion activities vary from microactions that seek to pre-
vent abuse in a specific area to macroactions aimed at
moving society as a whole to ensure human rights
(Giossi Caversazio, 2001; O’Callaghan & Pantuliano,
2007), from ensuring the provision of material assistance
(food, water, shelter, etc.) to medical assistance, physical
integrity, psychological wellbeing and dignity (European
Commission, 2016). It is generally based on three types
of inter-related activities: responsive action aimed at
stopping or treating the immediate effect of abuse, re-
medial action which helps people live with long term ef-
fects of abuse and restitution or rehabilitation, aimed at
creating an environment where the full rights of the in-
dividual are respected (Inter-Agency Standing Commit-
tee, 2002). While the responsibility of protection lies
mainly with the state, in general, there is increasingly
more acceptance towards the idea that protection is a
core component of diverse aid agencies and not limited
to those with a protection mandate (Jaspars & O’Calla-
ghan, 2010; O’Callaghan & Pantuliano, 2007).

Applications of network analysis
Network theory is one of the few theoretical and meth-
odological developments in social sciences that allows a
multilevel analysis, from small groups to large systems,
through organisations, movements or national and inter-
national systems (Kadushin, 2012). It is applicable to
various types of networks, social, egocentric or organisa-
tional. In this respect, it allows an analysis of the struc-
ture of relations between different entities and actors
involved in humanitarian protection, from the recipients
of aid and their personal ties to the organisations in-
volved in providing the protection or the nations in
which these processes take place.
Its unique features also allow for specific disaster re-

sponse analysis, for instance, through analysis of atypical
structures, the need for new ties for collaboration and
resource sharing and the identification of members and
measuring their relations in the network in populations
which are constantly changing (Varda, Forgette, Banks,
& Contractor, 2009). Different types of data can be ex-
tracted from diverse entities, resulting in a more ampli-
fied understanding of issues or problems in an area. For
example, following an earthquake, a multilevel analysis
can provide a more accurate interpretation of an issue.
Let us say, we decide to intervene primarily with the vic-
tims using personal networks analysis, so as to under-
stand their level of protection. Through this data, we
learn that the victims are particularly anxious because
their current shelters are only temporary and not every-
one have social ties on whom they can rely for longer
type of accommodation. In parallel, we also examine
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collaboration between aid agencies involved in the crisis.
From this data, we identify a conflict in the structure of
the network, which explains partially why longer-term
shelter solutions have not to be resolved, even though,
there is an NGO specifically dedicated to ensure long-
term accommodation for victims.
Network analysis also provides tools to investigate the

link between behavior and structure. Personal and social
networks are created through the behavior of individuals
and organisations that, in turn, generate consequences
in these individuals and organisations. An intervention
prior to a flood, whereby effort is concentrated in nurt-
uring community ties might lead to stronger cohesive
structures following a disaster.
As a flexible tool, it also allows the combination and

feedback with other social research methods (Domín-
guez & Hollstein, 2014), as well as the respondents in-
volved in the study. The study on the Mozambique
floods mentioned at the beginning of the article is a
good example of this. Prior to applying network analysis,
the researchers did field observations, field interviews
and key-informant interviews to better understand and
assess the degree to which communities were affected by
the floods (Moore et al., 2003). Eventually, network ana-
lysis was conducted based on already existing data on
collaboration and cooperation between NGOs.
In the context of humanitarian protection, this is

important to underline because often network data is
not easily attainable and might need to be comple-
mented with other methods and instruments, such as
in-depth interviews or surveys. Moreover, the fact
that its modus operandi often allows the actors to
discuss the network can also provide additional infor-
mation which could be critical when it comes to de-
sign the intervention.
For instance, undocumented immigrants may not be

willing to disclose their contacts in their networks when
asked directly to list their ties, for fear of being located
by the police. When one is in crisis, it might be hard to
understand that this form of direct questioning typical
of personal network analysis has nothing to do with state
regulations. However, they might be willing to sit down
for an in-depth interview and talk about their ties and
draw their network, without disclosing their ties’ iden-
tity. Moreover, the time with the participants might be
limited and thus does not allow for long and time-
consuming instruments, often associated with network
analysis. But a question on networks could well be
inserted in other instruments, as has been successfully
demonstrated in the General Social Survey in the USA
(McPherson, Smith-Lovin, & Brashears, 2006).
The versatility of network analysis as a tool for exam-

ining and identifying where humanitarian protection
might be needed are listed in Table 1.

Network analysis
Network analysis offers a broader structural perspective
of a set of relations. This is often derived from an intui-
tive notion that the structure of the relations forms a
pattern that is significant, given it has consequences for
the actors who are embedded in these relations (Free-
man, 2004; Wasserman & Faust, 1994). It differs from
other methods of research in its focus on attributes of
individuals, whereby these relations form structures
which may either constrain or enable agents in their
relations.
A crisis victim who is aware of the structure of his

personal network is possibly more armed towards taking
important decisions. Let us say, a refugee might prefer
to stay in the camp where he is, where he has close ties
and the structure of his personal network allows him to
sell small products and earn a little bit of money, rather
than move to a new camp where he might get closer to
acquiring official papers, but at the expense of losing his
current supportive network. Taking a broader view, the
structure of the network can be highly informative, not
just for the agents within the network, but also for out-
side intervention. A body managing foreign aid post-
emergency, might want to examine how local and for-
eign NGOs are already dealing with foreign aid. SNA
provide a method for discovering patterns, measuring
structures, and attempt to deduce which are the condi-
tions producing such structures and its consequences
(Fig. 1).
As a result of different historical traditions, two major

approaches of network analysis emerged: (1) the socio-
centric perspective which focuses on the pattern of ties
within a group, what is normally referred to as social
network analysis and (2) the direct relation of an actor
with other actors from different social spaces, where
the actor understudy is known as “ego” and the other
actors directly connected to ego are called “alters”. This
approach is referred as personal network analysis
(PNA). The major difference between the two ap-
proaches is that while the former aims at identifying a
pattern of all the relations within a bounded system, for
instance, all the relations within an NGO involved in
an emergency following an earthquake, the latter
gathers data on ego’s network, with the aim to compare
it with other egos’ networks. An example would be
comparing the personal networks of immigrants to
examine how different typologies of mobility affect the
provision of social support (Cachia & Maya Jariego,
2018; Herz, 2015). PNA can also be used to estimate
the size of personal networks, through the study of
emotional support networks (McPherson et al., 2006)
and/or through the identification of informal helper
networks mobilised during a crisis (Chatters, Taylor, &
Neighbors, 1989). PNA is not an approach limited to
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the study of human beings. The ego may well be an or-
ganisation or an NGO.

Networks as a tool for humanitarian protection
How does this relate to humanitarian protection?
When trying to dissect human protection from the
SNA perspective, understanding the distinction and
the role social relations play in the networks could be
valuable, both in terms of intervention and in policy
support. How do networks of individuals, communi-
ties and organisations affect preparation for a disaster,
recovery and rebuilding? SNA could enable us to
delve deeper into questions which would allow better
intervention to take place: how does foreign aid over-
lap during emergency? How can foreign and local
NGOs empower each other, especially after the emer-
gency period is over? Can a personal network enable
people in need of help to self-protect themselves?

How do the diverse typologies of the network struc-
tures influence protection? Which groups are most
central to coordinate aid and relief in post-disaster
networks (Varda et al., 2009)? In the next sections,
we will aim to answer these questions and provide in-
sights on how SNS could be utilized in the future for
enabling humanitarian protection at the individual
and community level.

Individual
In this section, we will explore different studies and net-
work metrics which could be used to provide protection
at the individual level. This is based on the idea that part
of the work related to humanitarian protection may be
addressed at actively supporting and reinforcing self-
protection. The section is divided in four parts, namely
tracing the network, core components, weak ties and dy-
namic networks.

Table 1 Network analysis applications

Application Description Implications

Focus on the relations The main unit of study is the relations between different
actors. Actors may vary between individuals to organisations,
NGOs and nations.

• Allows us to identify problems or issues based on
the relations between actors.

Multilevel analysis Different types of analysis can be conducted simultaneously,
from small groups to large systems, organisations, movements
or national and international systems.

• Allows for data analysis from different types of
actors.

• Combining different sets of data can provide a
wider view of things and may provide a better
picture of where protection is needed.

Link between behaviour
and structure

It can be used as a tool to investigate how the structure in
a network may be influencing behaviour and vice versa: a
tool to explain behaviour through the structure and
composition of the network.

• Allows for a better understanding of where
intervention is needed.

Combination and feedback
with other social research
methods

Network analysis can easily be combined with other
methods and instruments.

• Ideal when network data is not easily attainable.
• Network data may be complemented with other
data sets.

• Allows space for respondents to discuss their
network.

Fig. 1 Personal network with representation of different social spaces
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Tracing the network
In their study on urban refugees in Nepal, Thomas et al.
(2011) found that in the absence of official documents and
formal recognition, refugees turned to their network for
recognition. Primary relations enabled refugees develop
better coping mechanisms. Similarly in precarious con-
texts, where support from civil society and the state were
lacking or weak, the personal network was found to be in-
dispensable for daily survival (Suter, 2012; Van Wijk,
2010). It is well known by now that the disposition of a so-
cial networks is positively correlated with better health,
both physically and psychologically (Cohen & Syme, 1985;
Umberson & Montez, 2010). When people face emotional
problems and in moments of crisis, they resort primarily
to their intimate ties rather than to professional mental
health services (Cassel, 1974; Cobb, 1976).
In contexts where displaced individuals are not for-

mally recognised by the state, recognition by the people
in their personal network can act as a stress reliever and
provide a tool for coping with the stressful situation.
Consequentially, personal networks could be used as a
tool for mitigating the stress of resettlement, by bolster-
ing the existing networks that exist, as well as by enab-
ling them to rebuild pre-existing networks through
reunification (Kingsbury et al., 2018). They may also be
used as tools for self-protection, actively supporting and
reinforcing coping strategies (Addison, 2009). Displaced
individuals tend to develop transnational networks,
whereby ties are created and maintained in another loca-
tion, often the place of origin of the migrant (Cachia &
Maya Jariego, 2018; Lubbers et al., 2010; Wissink &
Mazzucato, 2018). Affected individuals might not be
consciously aware of their transnational network. Hence,
an approach to protection at the individual level may be
utilizing the personal network to ensure that victims
know their network, feel recognised within their net-
work, have a network of social support at their disposal,
and are able to build a new network.
In order to enable individuals to trace their network

and know who is in their personal network, a personal
network instrument known as the name generator could
be used. It is an instrument which assists people to enu-
merate people who are in their personal network, based
on a relation defined prior to the data collection, for in-
stance, people who they rely on for social support or
people with whom they can reside for some time follow-
ing a crisis. Questions might be used as prompters to
enable people enumerate a list of names. For instance,
who are the people you talk to when you are sad? Or,
who are the people you would contact if you need to
borrow some money? Social and psychological support
may be identified through different questions specifically
designed for this purpose (Marin & Hampton, 2007).
This tool also allows for the estimation of the size of the

network size and can especially be effective in hard-to-
count populations, such as women who have been raped
or civilians killed in wars (Bernard & Ryan, 2010). Once
the people have been listed, a matrix is created reporting
the relations between the people listed. The matrix can
be created during the intervention or afterwards.
Visualisations are also effective tools which can be used

to enable people to trace their networks. The personal
network can be depicted through hand-drawn maps or
through programmes such as Vennmaker, which allow
the participants to create an automated version of their
network in real-time. As an interactive instrument, visuali-
sations tend to be less intrusive and are effective in sum-
marising information of complex structures (Gamper,
Schönhuth, & Kronenwett, 2012), while also providing an
integrated view of relations which is often hard to acquire
through narratives (qualitative analysis) or tables (quanti-
tative analysis) (Ryan & D’Angelo, 2018). This tool is also
useful in helping people becoming aware of potential sup-
portive ties in their networks enabling victims to rebuild
their network, activate latent ties which could be instru-
mental in this moment in their lives or remember ties
which they might have forgotten, as for instance, trans-
national ties in the context of displaced individuals.
Using specific name generators can also enable victims

or those providing the aid to identify ties related to
abuse or violence. Questions prompts such as: who are
the people you would rather avoid because you are
afraid, they may harm you or your family? Or who in the
past few months have caused you harm, could reveal im-
portant information in a network. Once abuse or vio-
lence is identified in a network, actions can be taken to
provide support for people living with abuse, to ensure
medical and psychosocial care is provided and where
possible and to try and stop the abuse or violence.
Various network metrics may also be used to enable

people feel recognised within their network. Identifica-
tion of groups and cliques could be used as a tool to ex-
plore the level of recognition one experiences in each of
these groups and how such recognition can be im-
proved. Structural holes in the structure of the network
can also be used to identify gaps in the network, so as to
work out effective strategies on how to fill such gaps.

Core components
The structure of individual’s personal network prior to a
crisis can affect the degree to which these networks ties
are activated when looking for help in both the prepar-
ation and recovery phase of a crisis (Hurlbert et al.,
2000). Individuals embedded in densely knit networks,
often consisting of kin, close friends and ties with
homogenous qualities to ego, are more likely to rely on
this part of the network (Hurlbert et al., 2000) and are
more likely to receive support in routine and emergency
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situations than people with diffused networks (Granovet-
ter, 1983; Haines, Hurlbert, & Beggs, 1996; Wellman &
Wortley, 1990). It has been demonstrated that disaster
victims are more likely to activate their kinship ties
when they are in need or in crisis (Quarantelli and
Dynes 1977; Marsden 1987; Chatters et al. 1989; Shavit
et al. 1994; Haines et al. 1996; Hurlbert et al. 2000;
McPherson et al. 2006).
These ties, often referred to as strong ties, refer to

contacts in one’s network with whom the person has
great intimacy, spend a lot of time, show reciprocity and
have emotional intensity (Granovetter, 1973) and have
been positively correlated with higher provision of social
support (Wellman & Wortley, 1990) and social influ-
ence. Densely knit network component is also a good
basis for cooperative activities (Wellman, 1979) and has
been positively linked to better health, lower level of de-
pression, especially in the short-term recovery phase of a
crisis (Haines et al., 1996) and access to medical treat-
ment (Menjívar, 2002).
People with greater social capital tend to be more

committed towards their communities and are more
likely to mobilize collective action (Ellison, Steinfield, &
Lampe, 2007). Such bonding social capital, generally
found within densely knit cliques, is important for en-
hancing resilience given they facilitate the internal trans-
mission of information and knowledge (Putnam, 2000).
Moreover, core networks are also crucial conduits to

key informal support networks often emerging from
bottom-up, self-organised initiatives and which can be
indispensable during the preparation and recovery phase
of a crisis (Hurlbert, Beggs, & Haines, 2006; Li, Chen, &
Suo, 2015). Individuals whose core network is sparser
and heterophilic, and who in the past relied less on this
core network, are less likely to connect with the core
network for support in a crisis and hence might also lack
this link to informal support.
A follow-up study on the earthquake in Ya’an City in

China found that while the Chinese government had de-
veloped a rapid system in supplying relief supplies and
social sources after a disaster, victims were more likely
to seek assistance from their core network and would ra-
ther participate in self-organised activities, as opposed to
government-organised ones. These informal networks
based on social capital were more effective because they
tend to be less affected by failures in formal systems
which could have been greatly affected by the disaster.
Indeed, communities with good social capital have been
found to perform well during the rehabilitation period of
an earthquake (Nakagawa & Shaw, 2004), mainly as a re-
sult of collective action prompted from spontaneous co-
operation (Adger, 2003).
In this section, we have seen how a densely knit core

component of a network is instrumental when it comes

to facing or recovery from a crisis. Not only it ensures
support from close ties leading to better resilience, but it
is also a path to a variety of informal support networks
which tend to be related to cooperation and self-
organisation during a crisis. Hence, structural metrics of
SNA could be useful in identifying the different compo-
nents and cliques in a network and examine how such
groups can be activated during a crisis or following a
crisis.
Using centrality measures, in particular degree central-

ity, we can explore the degree of connectivity in the net-
work, that is, how victims are directly connected to
other people a high degree centrality
People whose networks are sparse and heterogenous

might need help in establishing or identifying the
core part in their network, and given in moments of
crisis, this part of the network is the most reliable. A
high degree centrality can enhance resilience by facili-
tating social support, local knowledge and trust.
Moreover, as we have seen, the composition of the
network, that is, the attributes of the respondents
(McCarty, Molina, Aguilera, & Rota, 2007), is also an
important feature of the core network. This could be
measured through examining the attributes of the al-
ters mentioned in a network. In this case, we might
be interested to know who are the ties, that is,
whether they are family, friends, acquaintances, col-
leagues or neighbours or the strength of the tie,
which can vary according to a variety of variables,
such as length of relationship or which type of sup-
port they provide.

Weak ties
In the North of Jordan, Syrian women refugees listen
and watch songs from Syria, as a way of connecting with
people who remained back home. Boswall and Al Alkash
(2017) explain how these songs have become a way of
connecting refugees who are in exile between themselves
and with those back home, increasing social bonding
and enabling women refugees to develop a sense of self.
Online communication and social computing has been
found to be effective in amplifying transnational social
capital bonding (Cachia, Kluzer, Cabrera, Centeno, &
Punie, 2007), disseminate disaster preparedness informa-
tion and warnings and providing a space where commu-
nity member can locate each other (Houston et al.,
2015).
Until the work of Granovetter (1973, 1983), not much

attention was given to weak ties. However, now we have
come to understand that weak ties can also be very im-
portant in one’s network because they act as “brokers”
within a network, they link different social circles and
create bridges which otherwise might have remained ab-
sent. Based on the “strength” of weak ties theory,
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individuals with looser and weak ties in their networks
rely on bridging social capital. They are less committed
and connected to their kin and close friends, but they
have access to non-redundant information due to their
links with more diverse individuals who can provide dif-
ferent kinds of resources and information. There rely on
heterogenous networks, which may serve in facilitating
social integration and access to new information, dis-
semination and social exchange.
Following Hurricane Katrina, victims with a higher

level of weak ties were more successful in finding jobs,
new houses and schools for their children (Hurlbert
et al., 2006). Networks with weaker and sparser ties may
be more effective conduits for these instrumental re-
sources. In the context of undocumented immigrants,
informal and weak ties can also be indispensable, given
their fear of revealing their presence in a specific loca-
tion, that might lead to deportation and limit their ac-
cess to information from formal networks (Devillanova,
2008). Access to health care, for instance, is often based
on compatriots’ informal networks who already know
how to access the health care system (Dorn et al., 2011).
Accordingly, while on the one hand, conducting SNA
with such group of immigrants could be limited due to
confidential information; on the other hand, diffusion of
information related to health, help with seeking employ-
ment or getting their papers in order, could be more ef-
ficient if it is disseminated through such informal
networks.
In the context of weak ties, there are various SNA

metrics that can be used. One approach may be examin-
ing the typology of the networks, which would allow the
community members to examine how their network is
divided. For instance, building non-family bridging con-
nections for those with dense and homogenous network,
whereby ties tend to be highly connected with each
other and the connections are very similar to ego could
improve substantially their capacity to develop diverse
connections. Promoting participation in voluntary orga-
nisations in the host locations may also be an effective
strategy for enabling people to build new ties, although
this kind of intervention does not seem to be as effective
with residents of poor urban areas who are less likely or
willing than their middle-class counterparts to partici-
pate in such type of organisations (Hurlbert et al., 2006).
Another approach is using the centrality measure be-

tweenness centrality, to identify brokers in the network.
This measure takes into account the number of times a
node in the network acts as a bridge along the shortest
path between two or more nodes (Wasserman & Faust,
1994). In other words, interactions between actors may
also depend on other actors. These members of the net-
work can act as both brokers and gatekeepers of infor-
mation. As suggested previously, visualisations can also

be effective in enabling people identify weak ties in their
network and how such ties can be used to protect them.
Data mining from social computing may also be effect-

ive in determining how individuals connect with each
other following a crisis and in understanding the differ-
ent roles being exercised. A social network analysis of
the Facebook network in the city of Baton Rouge follow-
ing the 2016 Louisiana flood found that individuals and
agencies/organisations have different roles in social net-
works during emergency response. Individuals had the
highest out-degree, in-degree and eigenvector centrali-
ties due to their active role in sharing emergency infor-
mation with their online friends. In contrast,
organisations had the highest betweenness centralities
playing a critical role in connecting the city with external
social groups or online communities. In this case, exam-
ining where most of the activity is taking place may also
be an effective strategy in deciding where dissemination
messages may be posted, so that they reach the most
people rapidly.

Dynamic networks
For Senait, an Eritrean immigrant woman in her late
twenties, the personal network is an ever-changing dis-
play of her challenging journey from Turkey to Greece.
When the researchers got to know her, her personal net-
work was made up of transnational ties in Eritrea and
Europe. A few years later, these ties disappeared from
her network, and just a year later, the same ties reap-
peared in her network (Wissink & Mazzucato, 2018).
Many displaced people like Senait find themselves strug-
gling consciously or unconsciously with changes in their
network. Sometimes the changes are provoked by
changes in their life, mobility to another refugee hub,
and other times by changes in the people or the environ-
ment around them, for instance arrival or departures of
other migrants.
Following a displacement, a flood, change in policy in

places like shelters or camps, the personal network is
heavily affected due to radical changes in the person’s
environment or personal circumstances. The link be-
tween critical events and changes in the network is an
important aspect of SNA (Bilecen, 2016). The network
can vary substantially in terms of size, sources of sup-
port, type of ties and composition (Lubbers et al., 2010;
Maya Jariego, 2006; Wissink & Mazzucato, 2018).
During a crisis, networks tend to evolve into atypical

structures. Many ties who provided emotional support
might disappear from the network to be replaced by
many unknown ties suffering the same situation. Typic-
ally, there is a high demand for new types of relations
(e.g., collaboration and resource sharing) that are specific
to disaster response and recovery, and people might
have difficulties in identifying who in their network
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could provide such resources. Moreover, the loss of local
knowledge could be a great hindrance for survival, espe-
cially in places were violence is continuous such as dur-
ing civil wars. For example, abducted persons lost the
capacity to know where to escape because they no lon-
ger have access to local knowledge (Baines & Paddon,
2012). The newly formed personal network is one of the
paths which could lead back to some normality.
Temporary shelters, for instance, bring previous un-

connected people together, where people develop mutual
understanding and trust, out of necessity. Within these
ad hoc networks, ties can become very influential. In the
absence of previously known strong ties, egos rely on
these weak ties to take major decisions, such as moving
in and out of the temporary shelters (Varda et al., 2009).
Within such volatile environment, it might be hard to

use to the personal network analysis to predict network
outcomes as is common in other contexts. However, as
previous research based on dynamic networks has sug-
gested, collecting longitudinal data might give us a better
understanding of these volatile networks in such circum-
stance (Lubbers et al., 2010). Visualisations might also
be used to see how the networks are changing and to
enable people to keep track of the changes in the net-
work. Another approach is to enable people reconstruct
their personal network through a retrospective interview.
This strategy consists in asking the person to describe
what his/her personal network was like at a certain time,
normally before the displacement or the emergency or
traumatic event, or how personal contacts have been
established and have evolved over a period of time, for
example, during the migratory process (Maya-Jariego,
2009). Through a guided reflection, using a qualitative
interview, the person can reconstruct and describe what
the structure of their personal relationships was like and
how it has changed. Enabling understanding on the dy-
namic changes of one’s network and why they are hap-
pening and designing effective strategies with the people
on how to locate support during these changes could
provide some protection, in terms of social capital.

Community
In this section, we will examine how network analysis
can enable protection at the community level. Belonging
and integration to communities, social relations and in-
formal neighbourhood associations within communities
have been positively related with better capacity at devel-
oping resilience following a crisis (Haines et al., 1996;
Hurlbert et al., 2000). Network metrics can be valuable
in identifying leaders, brokers or influencers in a com-
munity. In a context of abuse or violence, protection ac-
tivities might entail engaging with leaders, so as to
address the causes of protection threats and negotiate
with them restraint in the conduct of war in order to

protect civilians (Albrecht, 2018). It can also enable us
to monitor how a community evolves over time (how
has the community structure changed after a year), fol-
lowing a crisis (how has the community structure chan-
ged after a flood) and following intervention (how has
the community changed after specific actions/programs
have been implemented). Network visualisations could
also be used with the community to understand how the
community operates, how it is divided and where most
intervention and help is needed. Typologies of commu-
nities can enable us to determine where protection
might be needed. A community which is very sparse
would need intervention because as we have seen in pre-
vious studies, following a crisis, people within cohesive
communities have a higher tendency to recover quicker
and better.

Cohesion
In a study in Taiwan, a location vulnerable to earth-
quakes, typhoons, landslides and debris flows, Chen, Liu
and Chan (2006) highlighted the importance of commu-
nity cohesion, as a form of protection. Specifically, the
researchers explore how through participatory processes
which include the strengthening of community resist-
ance, empowering locals to assess risks, developing solu-
tions and establishing organisations to carry out the
disaster management tasks as actions, protection as
emergency preparedness could be improved. In an an-
other study on the prevention of child labor in Peru,
Maya Jariego et al. (2018) found that social relations of
family members in the neighbourhood act as a buffer to
prevent child labour and hence, protects youngsters, as
it increases community integration and social cohesion.
As discussed by Patterson et al. (2010) in their disaster

capacity review of Hurricane Katrina, communities are
often based on trust and are more likely to succeed in
urging cooperative behaviour and teamwork than gov-
ernment. They often play a key role in all stages of disas-
ter preparedness and recovery, given they operate better
in getting goods and services efficiently and equitably
delivered and also tend to be more flexible, rapid and
adaptive. However, as highlighted by the same authors,
the same cohesion of a community may also be inter-
preted wrongly by its members, giving them a false sense
of security in locations which can become insecure. Or
in a community where information from outside is para-
mount, a highly dense component connected through
one or two nodes in the entire network could lead to a
crisis situation if the highly connected person is killed,
injured or taken away.
From a structural perspective, cohesion represents the

level of connectedness within a network (Wasserman &
Faust, 1994). Density is the most used indicator to meas-
ure cohesiveness within a community. Although other
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measures, such as the number of isolated actors and the
clustering of nodes in components may also influence in
the patterns of inclusiveness (Scott, 2000). As discussed
by Martí et al. (2017), another approach which is more
bottom-up is based on measuring cohesion through mi-
crostructures emerging from dyadic connections estab-
lished by actors and through which cohesive subgroups
are built.
Community cohesion is positively related to effective

collaboration, cooperation and operational efficiency
when it comes to both crisis preparedness and recovery.
It also facilitates decision-making processes and transfer
of resources, given the shorter path lengths between ac-
tors (Lindelauf, Borm, & Hamers, 2009). Taking a flood
as an example, we might want to consider actions aimed
at increasing cohesion in the helping communities, given
this has potential in increasing trust, reciprocity, com-
mitment and shared values (Forrest & Kearns, 2001).

Network maps
The study conducted by the Joseph Rowntree Founda-
tion, aimed at understanding how the lives of socially ex-
cluded people could be improved, is a good example of
how network maps could be used to provide protection
at the community level. Residents were asked to draw
maps of their estates and use colour-coded stickers to il-
lustrate where they took part in formal and informal ac-
tivities in the neighbourhood and the spaces they
frequented and the ones they did not. The maps illus-
trated visually safe spaces, dangerous places and where
most of the activities of residents took place. As an
interactive tool, they served as an instrument to inter-
vene with the community, in order to understand why
measures taken by government to improve poverty in
these neighbourhoods were not yielding positive results.
Network maps are valuable in being a tool which al-

lows interaction with the population, through a partici-
patory process. Being a visual tool, they are easy to
conduct and the results are developed by the community
in real time. Similar to network visualisations, they also
summarise a great variety of data in an image which is
easily understood by the community under study.
Participatory processes, whereby community residents

are able to identify risks, develop appropriate strategies
and solutions and identify responsibilities to manage di-
sasters could help locals’ preparedness for future disas-
ters. Through network analysis, members of community
can gain understanding of how their community oper-
ates. In locations which are notorious for floods, such
maps can be used to understand where people tend to
move during a crisis and which are the risky locations.
So, on the one hand, the maps can be used a guide for
people who do not know where to move, and on the
other hand, they are useful in identifying the places

where most people will move, so as to know where the
support camps should be established during or following
a crisis. As found by the study about civil wars in
Uganda, the construction of landmarks would have en-
abled abducted victims to know where to escape (Baines
& Paddon, 2012). While in this case, it would be difficult
to use network maps with victims, and network maps
could be used with people in such risks to enable them
to learn how to orient themselves in unknown locations.
Another example would be to identify secure or dan-

gerous locations in a refugee camp, where women have
previously reported sexual violence. In this case, these
maps could be valuable for women to know which loca-
tions should be avoided and also to enable them to de-
velop effective strategies in finding alternative routes or
moving in groups, so as to protect themselves from
abuse.

Components
At times, examining the structural relations of a com-
munity may be essential in understanding what is hap-
pening in a community and where intervention can take
place. In a study conducted with American high school
students about their romantic relations over an 18-
month period, it was found that the network had one
single component which connected 52% of the students
in one long chain (Bearman, Moody, & Stovel, 2004).
This tree-like component meant that one student had a
relation with a second student, who had a relation with
a third student (Fig. 2). Unlike adult networks, there was
no core group of highly sexually active students. The re-
lations were based on long chains of connections that
spread through the community, with few students dir-
ectly sharing the same partner. Without realizing it, a
high school student with one single partner might still
be part of this large component. Even though the stu-
dent is not promiscuous, she might still be in many
paths of potentially sexually transmitted diseases. Specif-
ically, a student with one partner in a big component is
at a higher risk of contracting a disease than a student
with multiple partners who is embedded in a smaller
sparse component.
In this case, the typical intervention aimed at the core

group who are sexually very active and who tend to be
the main conduits of disease does not work. Within such
a component, there are no hubs the intervention could
target, whose change in behaviour can have an effect on
the community as a whole. Moreover, the tree-like
structure may break at any time resulting in small dis-
connected components. Accordingly, the design of the
intervention for protecting these young people needs to
be broad in encompassing the entire population, taking
into account that anyone can be a conduit of a sexually
transmitted disease.
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In this example, we see how having an accurate
sense of the structural relations of community, such
as components and cliques can be valuable when it
comes to designing effective intervention and protec-
tion. Let us say we want to examine the level of trust
in a specific shelter and we discover two types of
components: a tree-type component and a highly
dense component. With the former component, we
learn that trust is limited and only a few people trust
each other. In contrast, with the latter component,
most of the people trust each other. Hence, if our
aim is to bring the community together to enable it
to protect itself through resilience mechanisms, differ-
ent strategies would need to be undertaken with the
different components.

Community coalitions
Effective coalitions amongst different stakeholders partici-
pating in a disaster are also found to have positive implica-
tions when it comes to intervention. As discussed by Fulk
et al. (1996), collaboration amongst organisations provide
a form of informal infrastructure which contribute toward
an aspect of community resilience. Community resilience
through organisations may be expressed through the re-
configuring social networks, self-organisation, redun-
dancy, proactive practices and restoring trust in
information as found in a study looking into the disaster
recover in wartime Iraq (Mark, Al-Ani, & Semaan, 2009).
Interorganisational networks in emergencies have been
found to facilitate flow of information, to be in a better
position to develop trust and disseminate information

rapidly. Following disasters, the coalitions of the
health care sector’s response and recovery from disas-
ters have been found to be critical (Acosta et al.,
2015). The diversity of partners in such coalitions al-
lows better resolution to complex problems and shar-
ing of resources.
Network analysis could serve to examine and oper-

ationalise community coalitions as interorganisational
networks (Maya Jariego, 2016). It can be used as a
tool for planning and monitoring humanitarian pro-
tection, enabling the different agents to have a clear
role and not to overlap in each other’s work. It has
also been found to be effective in improving the cap-
acity of donors in evaluating the action, allowing a
better understanding of the relationships between
programme actors (Nascimbeni, 2018). Improving the
level of coordination among humanitarian aid organi-
sations can optimise the flow of resources among
agencies and increase effectiveness of aid operation.
As Galaskiewizc (1985) argues, organisations might
want to enter inter-organisational transaction but also
want to maintain their autonomy. Moreover, it might
enable the classifying of the different agencies into
groupings or typologies, which as Acosta et al. (2015)
found in the health sector could be useful for tailor-
ing support according to the relative capabilities.
It might also be used to examine the position of the

network actors and their influence in the network. In
some contexts, it might be insightful to understand who
is central, who has the most influence or who is able to
provoke change, based on indicators of centrality,

Fig. 2 The structure of romantic and sexual relationships of high school students, whereby each circle represents a student and the lines
connecting the students represent the romantic relationships which took place at any point during the 6 months preceding the interview
(Bearman et al., 2004)
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brokerage and other assessment of key players (Valente,
1995). If our objective is to disseminate essential infor-
mation in a community, for instance, avoiding risks fol-
lowing an earthquake, it might be useful to identify the
hubs in the community using degree centrality, given
these people are more likely to spread the information
rapidly. On the other hand, if we want to reach different
parts of the community, identifying the brokers in the
community might be more effective.
As we have seen in the study in Mozambique, coali-

tions tend to form a centre-periphery structure. These
are networks which are highly interconnected in the
middle and sparse on the edges. Generally, the centre is
formed with highly active agencies, who tend to take a
leadership role, especially in the initial phase of the
intervention and who are also active in promoting rela-
tions between the agencies, which keep increasing pro-
gressively (Maya Jariego, 2016).
The use of network analysis for humanitarian protec-

tion has been summarised in Table 2. The analytical
framework is aimed as providing the different levels of
network analysis application, the indicators and strat-
egies that can be used and their application to humani-
tarian protection.

Final remarks
Social network analysis enables the study of the structure
of relationships at different individual, community and or-
ganisational levels and with different entities or subjects
(Kadushin, 2012). The versatility of network analysis facili-
tates the investigation and understanding of different so-
cial processes in different contexts, through the
operationalization of indicators of structure and compos-
ition of the networks and in combination with other pro-
cedures and methodologies. In this review, we have
identified some basic strategies of network analysis that
can be applied to the study of humanitarian protection
processes. We have illustrated how the analysis of the rela-
tional processes between the different actors involved in
humanitarian aid allows us to analyze the dynamics of ex-
change, leadership and affiliation between these actors.
Moreover, they facilitate the design and implementation
of effective intervention strategies.
First, it facilitates the description of the personal rela-

tionships of people in need of humanitarian protection,
as well as planning strategies for the construction or re-
construction of significant support relationships. This al-
lows, first, to locate resources in these networks, so that
they can be mobilized in emergency or displacement
contexts. For example, it is possible to determine the so-
cial capital present in networks based on indicators of
centrality and cohesion. On the other hand, it facilitates
the description of the evolution of the structure and
composition of personal relationships. In contexts of

emergency or catastrophe, the personal network can be
an indicator of the magnitude of the individual and col-
lective impact of the traumatic event and, therefore, can
help to establish the priority needs for intervention. In
addition, it provides an objective indicator of evaluation
that can help to understand the effects of the policies
and programs implemented in these contexts.
The analysis of networks also allows analyzing processes

at the community level. Identification of cohesion or lead-
ership dynamics helps to understand the level of prepared-
ness of the community for disasters or emergency
situations. Community cohesion and the strength of social
ties have proven to be one of the most important variables
in disaster preparedness, response and recovery (Moore
et al., 2004). It also facilitates the identification and aware-
ness of existing resources or needs, which helps to create
spaces for collaboration and exchange to improve this
preparation. We have also seen how network maps allow
people to participate in a process, whereby risky or dan-
gerous locations are identified.
An accurate sense of the structural relations of commu-

nity, such as components and cliques, is instrumental
when it comes to designing effective intervention and pro-
tection. In this sense, network analysis unfolds important
aspects of data which might be hard to extract from other
methodologies. Finally, we have seen how network ana-
lysis is useful in planning and monitoring humanitarian
protection when it comes to community coalitions.
In conclusion, the analysis of social networks provides a

theoretical and methodological focus on relations, which
facilitates the understanding of the dynamics of exchange
that occur between the different actors involved in hu-
manitarian protection. These dynamics are behind the ef-
fectiveness of a large part of the policies and programs
within this scope (Balcik, Beamon, Krejci, Muramatsu, &
Ramirez, 2010; Stephenson Jr & Schnitzer, 2006).
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