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ABSTRACT

Small island developing states (SIDs) face a range of underlying issues that increase their vulnerability and risk
to disaster. This commonly results in a lack of available, reliable and actionable data for both island nations as
well as their insular communities. Simultaneously, issues such as climate change make their riskscapes unique
and challenging to mitigate, forcing the need to find methods of improving community resiliency. This paper uses
qualitative interviews conducted in the post-disaster phase of the 2017 Atlantic hurricane season to highlight the
main issues experienced by communities. It then uses these, as well as literature guidance, to create a Lessons
Learnt Framework (LLF) designed to challenge underlying assumptions, assess management efforts, discuss and
record community experiences, and to feedback social capital into vulnerable communities to support future
community resilience.
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INTRODUCTION

The level of vulnerability and risk posed by natural disasters is rising (Birkmann et al., 2015; Mal et al., 2018).
This has a particular and profound effect on small island developing states (SIDs) and their small island
communities (SICs) who face unique geographical, political, economic and demographic issues. Sea level rise is
exposing coastal communities and ecosystems (Tompkins, 2005) as well as threatening tourism and economic
sustainability – which are vital components in building sustainable community resilience (Schwarz et al., 2011).
Hurricanes and storm systems have broken records for intensity and frequency since 2017 (Zolnikov, 2018), with
the 2019 Atlantic season representing the fourth consecutive year of above-average destruction, exceeding some
$12 billion in damages (NOAA, 2019). This has caused unparalleled and sustained damages to island communities
and environments, and has forced a systematic change in the way that future seasons must be managed (Shultz et
al., 2018).
The need to continually improve community resiliency to a changing disaster landscape is vital (Shultz et al.,
2018). Although beneficial to SICs, building community resilience faces significant obstacles. Firstly, breakdown
in organizational and interorganizational communications may cause gaps in the knowledge where important
lessons may be lost between the cracks (Kapucu, 2006). Secondly, many actors involved in the management of
disasters fail to incorporate a lesson learnt mechanism into wider organizational structures, which often leads to
experienced opinions being lost (Demchak, Boin, & Comfort, 2010). Thirdly, the availability and quality of data
collected throughout disasters is often lacking, is questionable, or is confined to insular aspects of the event
(Mackay et al., 2018). Finally, data that has been collected is often not used to its full potential given privacy
issues, incomplete or outdated records, and the plethora of post-disaster issues which countries are forced to
prioritize (Meissner et al., 2002).
By addressing the aforementioned gaps in the literature, this paper innovatively answers the overarching research
question “in what ways can community resilience in SIDs be improved during future events”. This is particularly
important given the lack of available literature or frameworks currently available to SIDs which take into account
lessons learnt from those who have experienced disaster. Using a Caribbean case study, data collected from 90+
qualitative interviews conducted with citizens, actors, national and international organizations, and governments
has been used to reveal novel emergent themes in their ongoing struggles with the Atlantic hurricane season.
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Focusing on the 2017 season in particular, interview responses revealed four areas which SIDs must consider to
improve resiliency in future events. These are (1.) identifying the underlying assumptions of community resilience
within communities, (2.) analyzing possible strategies to generate qualitative data from communities, (3.)
understanding the results, and (4.) feeding back social capital into vulnerable communities. The paper concludes
by discussing a suggested application sequence for future case study validation, and highlighting study limitations.
BACKGROUND

Resilience to disaster is a concept with an extensive discourse originating back to the 1980s (Comfort, 2005).
Individual resiliency is defined as the ability to “bounce-back” after one’s patterns of every day living have been
disrupted by an event (Masten & Obradovi, 2008). Community resiliency on the other hand is more complex,
relying on how well social structures, frameworks and networks may return to normal operations after suffering
disruption by an event (Demchak et al., 2010). Community resilience is subsequently argued by studies such as
Houston etal. (2015) to represent a network of adaptive capacities and activities that are not static end-state, and
are therefore comprised of more than a series of resilient individuals alone. Norris et al., (2008) further explain
that there are four important considerations for improving community resiliency to disaster. These are (1.)
information and communication, (2.) community competency, (3.) social capital, and (4.) economic development
and sustainability (Norris et al., 2008). Each of these components are required to foster improved resiliency to
disaster, but may also have beneficial results across all phases of the disaster lifecycle and associated targeted
actions that include response, recovery, rebuilding and mitigation efforts (Norris et al., 2008).
Pfefferbaum et al. (2013) further argue that improving community resiliency depends on four additional factors.
These are (5.) social connections and emotion, (6.) availability of resources, (7.) a community’s transformative
potential, and (8.) the effectiveness of general disaster management efforts (Pfefferbaum et al., 2013). These
evidently take into account the more complex flows of social and economic capitals present within a society,
which has been highlighted by other similar studies such as Donner & Rodriguez, (2008) and Nakagawa & Shaw
(2004) who identify capital flows (based on the framework of French sociologist Pierre Bourdieu, 1986) as a
missing link in building disaster resiliency. Moreover, international bodies promoting community resiliency such
as the National Research Council (NRC) argue that social subsystems should, too, be taken into account as a vital
underlying component of communities. This includes a society’s services, sectors and resources such as it’s
healthcare system, economic landscape and the role of religious organizations (Houston et al., 2015). Finally,
studies such as Wenger et al., (2002) emphasize the importance of relational communities (sometimes referred to
as communities of practice) in disaster resiliency. These are formed of networks of individuals who are linked by
comparable motivations, concerns and experiences, who similarly seek ways in which to learn from experiences
(Wenger et al., 2002).
It has long been argued that the theory of social capital flow within communities may have beneficial impacts for
disaster resiliency, response, recovery and risk reduction (Aldrich, 2011). By social capital we mean the
cultivation of social relationships, qualitative communication, and networks of relationships between individuals
who comprise a society (Chacowry, McEwen, & Lynch, 2018). Leitmann (2007) illustrates this in his assessment
of social interventions and lessons learnt from the 2004 tsunami and earthquakes in Indonesia. Sadri et al. (2018)
further demonstrate this in tornado-damaged communities in Indiana, showing that households with higher social
contact scores recovered more quickly than those without social networks to rely on. While social capital clearly
has some role to play in post-disaster situations there remains a question as to why some communities bounceback better than others, and why some are able to learn from their experiences while others are not (Aldrich,
2010).
Literature postulates that communities who have successfully learnt from disasters are able to utilize social capital
in a meaningful way (Pfefferbaum et al., 2013). Chamlee-Wright (2010) argues that, based on case study analyses
of hurricane Katrina, post-disaster situations are collective action problems that pose a challenge for learning. In
these, many individuals fail to act due to lack of motivation, incomplete information, breakdown in
communications or a lack of trust (Chamlee-Wright, 2010). For SIDs – who feature small, close communities
with strong social structures – learning mechanisms represent a valuable method for improving resiliency. This is
especially viable given that methods of post-disaster learning and social feedback mechanisms may be
community-led, and thus require fewer resources than other methods of resiliency (such as constructing sea walls).
Furthermore, there are a lack of resources, frameworks and guidelines published specifically for SIDs which seek
to utilize all resources available to them, which includes that of social capital.
SIDs, Storms and Social Structures

SIDs have a pressing need to build and maintain improved individual and community resilience during the Atlantic
hurricane season (Pelling & Uitto, 2001). This has become increasingly palpable given the damages and deaths
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caused by the 2017 season, as well as those in subsequent seasons which have effectively acted as cascading
hazards for nations that have suffered more than one event, such as Puerto Rico (Lim et al., 2018). A report by
CRED-EMDAT in 2015 recognized that of the 65 million inhabitants in SIDS, 38 million (59%) live in urban
settlements that increase human vulnerability to natural disasters. The report also revealed that some 19% of all
natural disasters in SIDS (1994–2013) occurred as a result of development trends and became worse as a result of
climate change. This was evidenced by Pelling (2012) who highlighted that in the case of Barbados sea level rise,
fluctuations in island tourism, and threats to unique ecosystems also contributed to disparities in development.
They go on to argue that in order to address such disparities, community resilience and social mechanisms to
support this must be mainstreamed into governmental policy in order to be more effective (Pelling, 2012).
Trends in development however represent just one of a range of underlying factors which together increase the
vulnerability of SICs (Shultz et al., 2018). The remoteness and small geographical size of islands means that they
are easily isolated during disaster, rendering international aid impractical - or even impossible - until hazards have
subsided (Chacowry et al., 2018). Chacowry et al., (2018) demonstrate this in their case study of Mauritius where
extreme flooding that has been amplified by stronger hurricane and storm seasons has resulted in damages
exceeding $420 million, with more than 50,000 individuals affected. They postulate that there is therefore a
significant gap, particularly in the context of SIDs, in understanding community resilience through lack of
recovery during successive or cascading hazards (Chacowry et al., 2018). Barnett & Waters (2016) further explain
that understanding resilience within SICs themselves is also of vital importance. They argue that the notion of
resiliency is nuanced and may take on different meanings depending on a nation and its social structures, patterns
and norms in information transfer, and even cultural practices (Barnett & Waters, 2016).
Other aspects of social structures too have been identified as stressors for SIDs vulnerability to disaster. Tompkins
(2005) illustrates this through a case study of the Cayman Islands, seeking to evaluate institutional resilience and
processes of adaption to tropical storm risk. The study finds that self-efficacy, strong local and international
support networks, combined with a willingness to act collectively and to learn from mistakes appear to have
increased the resilience of the Cayman Islands’ Government to storm risk (Tompkins, 2005). In other words,
strong social capital that has effectively been incorporated into structural mechanisms and national policy has a
beneficial affect on community resiliency. This has likewise been supported by the findings of other studies, such
as Petzold & Ratter (2015), who found that SIDs feature a high degree of resilience cultivated through dense social
networks, collective action, norms of reciprocity, and relations of trust both between individuals and between
communities.
While it is apparent that social capital and structures are important for SIDs in the face of hazards, there are few
examples of proposed frameworks, methodologies or replicable mechanisms that can be used in conjunction with
governmental policy or existing disaster management strategies for island nations (Kelman & West, 2009). In
fact, due to disparities in development, many island nations lack detailed data sets as well as the technology needed
for collecting such data (for example in topological mapping of the sea floor to calculate tsunami risk) (Kelman
et al., 2015). Of the data sets which are available, Kelman & West (2009) argue that a majority of these sources
are focused on quantitative lists and annual sector reports that are not always disaggregated by country.
Additionally, these tend to lack qualitative explanation; an integral component in both understanding data, as well
as the social influences behind it (Kelman & West, 2009). Other bodies who host data sets linked to climate change
– for example the International Panel on Climate Change (IPCC) – are similarly undermined by failing to track
other kinds of knowledge, including indigenous knowledge or local understanding, which forms a large part of
SIDS vulnerability to hazards (Kelman & West, 2009).
As a result, many studies note that a large proportion of individuals who experience disaster fail to have their
opinions or experiences recorded in a meaningful way, i.e. collected, analyzed and applied to reduce risk in future
events (Birkland, 2009; Kapucu, 2006a). Birkland (2009) explains that this is primarily due to the fact that there
are political and interorganizational barriers to effective learning from disasters, whereby lessons learned
documents (usually published by authorities in the post-disaster phase) are generally a token gesture to show that
a particular authority has done “something, anything” in response to the event (Birkland, 2009). Often driven by
a plethora of social and political pressures, routine lessons learnt reports are usually published as soon as is
possible, making it difficult to measure their affects in the long-term and to identify underlying organizational
trends or tactics (Birkland, 2009). Birkland (2009) argues that this represents “single loop learning” which can be
detrimental to disaster management efforts. Instead, they argue that “double loop learning” is required where
assumptions of underlying factors are acknowledged at the strategic level, and lessons can be observed and
analyzed before anything can be learnt (Birkland, 2009).
Relevant Frameworks

Current research on improving community resilience covers many different broad aspects of social capital, such
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as local knowledge, economic development, and political capacity (Pelling & Uitto, 2001). However, effective
adaptation relies on understanding the role of social capital for these aspects in connection to the specific impacts
of hazards (Petzold & Ratter, 2015). This is an area in which Petzold & Ratter (2015) have focused their empirical
analysis of climate change case studies on, resulting in the formation of an analytical framework for SIDs. The
framework itself provides a step-by-step approach to help analyze the potential of social capital for adaptation,
illustrated in figure 1 below. While the framework is valuable and clear in terms of identifying tasks and methods
for targeted actioning purposes, it lacks distinctions between individual, organizational and interorganizational
structures i.e. only showing a top-down one-size-fits-all approach. Furthermore, the tasks and methods identified
cover more broad aspects of social capital with little detail as to who should apply them, what kind of data output
is expected, and how the data output could be utilized for future events.

Figure 1. An analytical framework for climate change adaptation for SIDs (Petzold & Ratter, 2015).

The utilization or ability of social capital to be used as a feedback mechanism is the focus of studies such as
Tidball et al., (2010). Conversely to Petzhold & Ratter (2015), they breakdown broader notions of social capital
into more defined aspects. These include the role of community memory in adaptation, community stewardship,
social learning, and passing along community knowledge as important components in understanding social capital
particularly in post-disaster (Tidball et al., 2010). They further stipulate that memorialization (the act of turning
place and space into an attraction to mark an event or experience) is another important instigator for generating
social capital in the latter phases of the disaster lifecycle. During this, communities are kick-started by emotion,
empathy and experiences driving them to come together to commemorate an event, thus enabling social capital to
be fedback into communities (Tidball et al., 2010). Although this explanation offers a more granular understanding
of how social feedback mechanisms can improve disaster resiliency efforts, the nuances of SIDs riskscapes and
the social characteristics of SICs are unsurprisingly not taken into account.
Specific to SIDs, Kaly et al., (2002) present a framework for managing vulnerability and building resilience in
response to specific types of hazard, shown in figure 2 below. This summarizes the five main challenges that SIDs
face in terms of physical environmental concerns, and the relevant approaches needed to address these. They argue
that, for the cases of natural hazards and climate change, the suggested approaches for increasing national
resiliency need to focus on assessment, building internal resilience (for example within community structures),
and building international assistance and resilience (for example within organizational and interorganizational
structures) (Kaly, Pratt, & Howorth, 2002). Similarly to Petzhold & Ratter (2015) their framework uses a topdown approach, conveying broad methods designed to improve overall resiliency. Consequently, the framework
may be used as a general guide to identify high-level areas to be targeted for future resiliency efforts which could
then be explored in more detail.
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Figure 2. Framework of the main approaches to managing vulnerability and building resilience for environmental
challenges facing SIDS (Kaly et al., 2002)
METHOD

Evidently there is a need to improve the way in which data is collected, implemented and utilized for community
resilience in SIDs. This is vital for vulnerable communities, national organizations and actors managing hazards
who lack a framework for operationalizing social capital in the post-disaster phase. Such a framework would
therefore allow for social capital, in the form of qualitative lessons learnt and personal experiences, to be fedback
into improving future resiliency efforts. This may be considered a more granular, bottom-up approach than those
outline in the above section. This paper subsequently uses qualitative data collected from individuals and groups
within SIDs following the 2017 Atlantic hurricane season. It analyses the key themes of the interviews using
inductive coding to identify the benefits, limitations, structure and use of social feedback mechanisms in the postdisaster phase of the season. These are then used to formulate an LLF, designed to feedback social capital into
relevant structures if adopted on a community level or on an organizational level.
Qualitative Interviews

To ascertain the affects that the 2017 Atlantic hurricane season has had on SIDs and SICs, literature argued that
conducting qualitative interviews with a range of individuals, national organizations and actors was appropriate
and necessary in understanding social capital, as well as its relation to particular hazards. This allowed for gaps
in the knowledge to be revealed, and to highlight particular lessons or experiences that have yet to be consolidated,
shared or recorded in a meaningful way. A data set previously collected by the author and published under Gray,
Weal, & Martin (2018) was therefore utilized given its suitability, and a separate analysis conducted using
inductive coding (explained in the following section). In this data set, qualitative interviews were conducted in
English with 90+ individuals across the Caribbean nations of Antigua & Barbuda, Barbados, Jamaica, Trinidad
& Tobago. Participants were sourced initially through consultations with the UK High Commission, Antiguan
High Commission and Barbados High Commission, as well as expert guidance in the field (such as the University
of the West Indies). Snowball sampling was then employed to follow interesting research threads and themes
linked to hurricane resiliency. This resulted in interviews with individuals originating from a range of backgrounds
which included humanitarian aid workers, community volunteers, governmental employees, civil servants, local
business owners, governmental ministers, ex-politicians, religious representatives, organizational employees,
researchers, and general members of the public. Interview questions were open ended – for example “please
describe the experience you had during the hurricane season”, which allowed for individuals to convey their own
personal experiences and emotions (Anderson et al., 2015; Creswell et al., 2007).
Inductive Coding

After completion, all interviews were transcribed and inductive coding conducted manually by the author. In this
process, themes and topics became apparent throughout the analysis which formed codes. Following a
methodology from examples such as Campbell et al., (2013) and Thomas (2006), codes were then recorded
throughout all qualitative data in an established coding scheme. Codes and their corresponding themes may then
be tracked, recorded and analyzed across interviews. This highlighted the most popular or emerging themes then
used for focused analysis of the data, and forming the stages of the LLF below.
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RESULTS: FORMING AN LLF

Results revealed that there were a number of emerging social themes across respondents. While the dynamics and
demographics of communities across SIDs vary, there are general characteristics that remain similar. Firstly, a
majority of SICs report having high levels of community knowledge and information exchange, particularly for
reoccurring hazards such as hurricanes (Mercer et al., 2010). Participants explain that this is because knowledge
is passed through communities and down through generations, enabling it to become almost inherent.
Consequently, both word-of-mouth and local communications practices (for example through radio stations) are
heavily relied upon throughout all stages of disasters (Gray, Weal, & Martin, 2019).
Secondly, SICs are generally considered to have high social capital which can be valuable resource in reducing
risk (Kapucu, 2006b). Participants explained that, geographically, SICs are usually closely woven together given
the small amount of space across island nations (Bajayo, 2012). This means that targeted actioning during disasters
often relies on face-to-face interactions and communications in small bounded territories, where there is a strong
link between community identity and physical place (Gray et al., 2018). As a result, many governments of SIDs
employ volunteers from each of their communities to act as mediators between citizens and authorities throughout
each of the disaster lifecycle phases (Gray et al., 2018).
Thirdly, SICs have complicated crisis communications both with other communities (C2C communication) and
with authorities responsible for disaster management (C2A communications) . Participants explained that this
meant whenever something valuable was learnt during an event within their own community, it often didn’t make
it to other communities or authorities (Gray et al., 2019). In other words, the social capital generated through
experience remained insular and not utilized on a wider scale. Participants further explained that there was no
mechanism for capturing community feedback, formally communicating this to authorities, or developing
integrated solutions to disaster issues using community knowledge (Gray et al., 2019).
Finally, while SICs generally have high levels of community knowledge and resilience, there is a lack of expert
knowledge when it comes to understanding the actions and wider implications of disaster management efforts
(Petzold & Ratter, 2015). Participants explained that, particularly in smaller and less developed SIDs, there is a
lack of higher educational infrastructure (for example Universities or specialized training courses). Subsequently,
for most individuals who wish to pursue higher education the only option is travel to other larger SIDs, or globally
(Gray et al., 2019). This causes a unique information deficit: hazard-specific knowledge high, generalized
knowledge about complicated underlying factors is low. To address these emergent themes, an LLF has been
formed taking them into account. This is shown in figure 3 below.

Figure 3. A lessons learned framework (LLF) for improving community resilience in SIDs.
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Discussion and Suggested Application
Identifying Underlying Assumptions

This was an area identified by literature such as Birkland (2009) as being absent or lacking in a majority of action/
reflection reports routinely produced by actors. It is commonly used as the first phase of the double-loop learning
(Greenwood, 1998), whereby the user critically assess the causes and assumptions made before an experience
(Argyris, 1977). This is a step argued to be valuable in generating reflective knowledge (more so than single-loop
learning) (Blackman, 2004) which is particularly important in complex iterative processes, such as for building
community resilience (Henly-Shepard, Gray, & Cox, 2015). It is recommended that for step 1a a range of data is
used to triangulate affected communities. For SIDs who have volunteers embedded in communities, official lists
of these held by either the government or humanitarian aid organizations are a suitable identifier of where
communities are and what their characteristics may be (Mercer et al., 2010). If little is known about the
community, Mercer et al., (2010) recommends conducting short interviews with members to ascertain this. For
step 1b, the most important consideration is that of future measurement. This is critical in identifying the future
impact of resiliency efforts as many community-led risk reduction strategies fail to decide on a consistent form of
measurement that can be calculated at any point in time (Ostadtaghizadeh et al., 2015). Finally, it is suggested
that for step 1c, deciding on a location or process for hosting workshops that is consistent improves and speeds
up valuable knowledge exchange (Wells et al., 2013; Cretney, 2016).
Analyzing Strategies

This is commonly used as the middle step of double-loop learning, or the first step of single-loop learning
(Greenwood, 1998), whereby the user identifies and assess plans and strategies devised to cope with experiences
which pre-date the event (Argyris, 1977). This is a step argued to be valuable in highlighting the strengths and
weaknesses of existing management and planning that may latter be focuses for improvement (Greenwood, 1998).
It is recommended that for step 2a, the main themes of the community experience should be discussed objectively
and separately to ensure that underlying causes can be fully understood (without being influenced by assumptions
from other issues) (Levin et al., 2014). For step 2b, it is recommended that community members themselves
suggest and contact relevant actors from a range of backgrounds. This would foster higher levels of community
engagement (Rogers et al., 2016), as well as forming a grass-roots response strongly associated with generating
higher social capital (Cretney, 2016).
Understanding Results

This is commonly the last step of both single-loop and double-loop learning (Greenwood, 1998), whereby the user
evaluates what actually happened, or what the actual measurable results of an experience were (Argyris, 1977).
This is a particularly important step in the context of disaster management efforts given the potential high damages
and mortality of disasters which may last for decades after an event, affecting a multitude of aspects of one’s daily
life (Demchak et al., 2010). It is recommended that step 3a be conducted with the unique aspects of SIDs and
SICs taking priority, ensuring that social capital can be fed back into targeted areas which may fail to be identified
on national and international scales (Tompkins, 2005). It is recommended that step 3b, making recorded
information openly available, should be communicated clearly to citizens and actors alike – another aspect argued
to foster better information exchange and communication post-disaster (Cretney, 2016).
Social Feedback

This is a new suggested step designed to feedback social capital generated post-disaster, and throughout the
previous single-loop and double-loop learning steps, back into communities to improve future resiliency. This is
argued by literature such as Chacowry et al., 2018 and Nelson, 1990 as an integral component in reducing future
risk, and even in mitigating other negative effects caused by disaster. Particularly for SIDs, this step has the
potential to have beneficial impacts due to the wealth of local and community-held knowledge in SICs (Smith,
2012), and in offering an alternative method of generating post-disaster data that does not rely on high-tech
equipment or processing (Kaly et al., 2002; Mackay et al., 2018). It is recommended that each of these steps take
into account the findings of the previous phases to guide planning accordingly, ensuring that the initial issues
identified by SICs remain at the forefront of community discussions, two-way communications and authority
collaborations (Levin et al., 2014).
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CONCLUSION

For SIDs, managing the risks posed by disaster is difficult given their unique characteristics and underlying
factors. With the impacts of climate change likely to increase in coming years, there is a pressing need to utilize
all available approaches and methods in coping with risk and vulnerability. For SIDs, this must take into account
geographical location, national demographics, complex ecosystems, island politics and fluctuations in socioeconomic development. The data available to them however is lacking. This means that in order to improve
community resilience alternative methods of utilizing and generating valuable data must be found and tailored to
communities themselves. Using interview data and analysis, as well as literature guidance, this paper proposes
one such method of improving community resilience for SIDs. This has a formed a “Lessons Learnt Framework”
(LLF) which can be employed in the post-disaster phase of an event, designed to capture citizen’s experiences
throughout disaster. This can be employed in SICs to support community resilience in future events.
Limitations and Future Work

While the proposed framework has been created through multiple methodological steps in the Caribbean context,
it has yet to be validated through further case study applications. Therefore, the LLF should be applied in
additional SID cases to assess the strengths and weaknesses of the proposed framework, and to highlight the ways
in which it may be tailored to specific SIDs rather than a generalized application. This should produce a more
detailed understanding of (i.) the range of methods by which data could be fedback into communities, (ii.) how
SIDs differ from one another, and (iii.) other factors that may affect framework application. More specific
applications may subsequently allow SIDs to address issues in their own unique riskscapes, while requiring fewer
economic and physical resources.
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