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Abstract: As climate change accelerates, it brings with it numerous challenges to society and
the natural world. Concepts such as vulnerability have emerged as a way of trying to understand
people’s risk, despite there being a range of variables that can influence vulnerability and
its temporal and spatial dimensions. Drawing from the well-known conceptualisation
of wvulnerability as a function of exposure, sensitivity, and adaptive capacity, this paper
seeks to understand what variables are influencing and shaping vulnerability in Laamu
Atoll, the Maldives, and produce a base of knowledge for future vulnerability reduction
initiatives. Household questionnaires (n=412) were used on Laamu Atoll to ascertain locals’
perceptions of vulnerability based on livelihood resources, financial security, and
climate-change experiences. Results show that peripherality, as a notion that describes the
disparities between ‘core’ and ‘peripheral’ islands, is a key factor shaping vulnerability
variables on Laamu Atoll. This has prompted an overarching recommendation for
peripherality to be considered as a key dimension of vulnerability to climate change and an
important consideration for existing and future human development and climate change
policy and practice in Small Island Developing States.
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Introduction

As climate-change risks cannot be reduced solely to a focus on hazards, vulnerability and its
influencing role in risk reduction and mediating impacts has emerged as an important research
field (Birkmann et al., 2013; Ribot, 2014). While a universal definition of vulnerability is
lacking (Birkmann et al., 2013), there is broad consensus that vulnerability is an analytical tool
that conceptualises a system’s state of susceptibility to a stimulus or harm (see IPCC, 2014;
Ribot, 2014). Vulnerability to climate change has been presented in earlier IPCC assessment
reports (2001; 2007) and other studies as a function of exposure, sensitivity, and adaptive
capacity (Ford & Smit, 2004; Fissel, 2007; Heltberg et al., 2009; Smit & Wandel, 2006).
Vulnerability and resilience have also been linked in the literature, although there are
numerous contestations around the nature of the link (see Gallopin, 2006; Joakim et al., 2015).
It may be broadly understood that a vulnerable system has lost resilience (Folke, 2005).
Strengthening societal resilience to cope with and manage risks has therefore been highlighted
as central to understanding and reducing vulnerability (Ford & Smit, 2004). Measures to
reduce vulnerability to climate change, however, have too frequently focused on hazards as
an external threat while neglecting the root causes of vulnerability to the hazard (Kelman,
2014). These deep-seated and unresolved development challenges can manifest as poor
resource access, inequity, and marginalisation (Kelman, 2014).

With this in mind, this paper intends to contribute towards a further understanding of
vulnerability to climate change in the Maldives and provide a foundation for future
vulnerability reduction initiatives that do not excessively focus on exposure to hazards. This
is done through two key aims. The first is to examine what factors are contributing to overall
vulnerability in Laamu Atoll, a southern coral atoll in the Maldives, through an analysis of
households’ perceptions on three thematic areas: access to and quality of livelihood resources,
financial security, and climate-change experiences. This study is thereby focused on the extent
to which households perceive vulnerability as opposed to being an objective risk assessment.
Following on, the second aim involves understanding what shapes vulnerability in Laamu
Atoll through an analysis of the three thematic areas against identity variables (i.e., age or
gender), location, and income, which will provide an understanding of inequality’s influence
on vulnerability. As many existing studies in the Maldives focus on perspectives on and
experiences of being exposed to climate hazards (e.g., Arnall & Kothari, 2015; Becken et al.,
2011; Shakeela & Becken, 2015), this study will add to the existing literature by also exploring
deep-rooted challenges that affect sensitivity and adaptive capacity. Moreover, by focusing on
Laamu Atoll, this study will provide deeper insight into a more localised vulnerability context
as opposed to the national scale (e.g., UNDP, 2014) or focusing on a particular sector such as
tourism (e.g., Becken et al., 2011; Shakeela & Becken, 2015).

This study’s focus on Laamu Atoll is important as the Maldives is one of the world’s
Small Island Developing States (SIDS), which are largely perceived to be universally
disproportionately vulnerable to climate risks (Brooks et al., 2005; Nurse et al., 2014). SIDS
encompass 58 island states and are dispersed across four key regions: the Caribbean, Pacific,
Indian Ocean, and West Africa (UN-OHRLLS, n.d.). Many SIDS, including the Maldives,
are archipelagic which means they are comprised of a group of islands (Stratford et al., 2011).
This focus on the Maldives is therefore also important as archipelagos have become an
increasingly relevant conceptual tool that enables exploration of a previously neglected nexus
of relations: ‘island and island’ relations rather than historically dominant ‘land and water’” or
‘island and continent/mainland’ relations (Stratford et al., 2011, p. 115). The Maldives and
other SIDS are also comprised of atolls which are rings of coral reefs that enclose a lagoon
with islands around the rim (Barnett & Adger, 2003). For simplicity, this paper will use the
term ‘islands’ as a general term to refer to individual islands as well as islands as part of atolls
or archipelagos, unless specifically referring to Laamu Atoll which is the focus of this paper.
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Although there is extensive heterogeneity across these island nations, many SIDS also
have commonalities (a concept that is occasionally referred to in the literature as ‘islandness’),
which contributes to higher levels of vulnerability (Ghina, 2003; Nurse et al., 2014; Pelling
& Uitto, 2001). This small island vulnerability is dependent on a range of environmental and
socioeconomic pressures that contribute to and characterise exposure, sensitivity, and adaptive
capacity. The next section will discuss the vulnerability of SIDS according to these three tenets
and justify the framework for analysis employed for this study. This will be followed by a brief
description of the study site and methods employed, and the remainder of the paper will discuss
the factors that are contributing to and shaping vulnerability to climate change in Laamu Atoll.

Literature review

Vulnerability of Small Island Developing States

Exposure describes the extent, degree, and duration to which the ‘exposed unit’ (i.e., people,
households, or an entire community) exists within the range of a hazard event and could be
adversely aftected (Birkmann et al., 2013; IPCC, 2014). Therefore, exposure is largely dependent
on the system’s location, geography, and ‘level’ of climate change (Fiissel & Klein, 2006). The
location of SIDS in climatologically hazardous zones, for example, is a key contributor to SIDS’
climatic exposure (Betzold, 2015; Encontre, 1999; Nurse et al., 2014). Key climatic and
oceanic drivers of change that SIDS’ geography exposes them to include tropical cyclones,
drought, and storm swell events, as well as air and ocean temperature variation, ocean
chemistry, rainfall, wind strength, sea levels, and wave climate (Nurse et al., 2014). Kelman
(2018) identifies the three main sources of devastation for SIDS as sea-level rise (SLR) and
ocean acidification, as well as changes in ecosystems which disrupt food and water supplies.
The changes in frequency and intensity of the above are expected to narrow recovery time
and cumulatively damage settlements, infrastructure, biodiversity, livelihood systems, and
economic growth (Pelling & Uitto, 2001). Exposure to climatic hazards is further influenced
by structural characteristics of ‘smallness’ (in size and population), insularity, and remoteness
among SIDS (Deidda, 2016; Nurse et al., 2014). Many islands have low elevations which
increases susceptibility to coastal erosion, inundation or flooding, and other extreme events
(Ghina, 2003).To avoid depoliticising underlying development challenges, it is important to
shift focus away from these external threats and explore the underlying development challenges
(Kelman, 2014) which can emerge through discussing sensitivity and adaptive capacity.

The notion of sensitivity denotes the degree to which a system is affected by climate change
(whether adversely or beneficially) and is often dependent on intrinsic and contextual conditions
(Birkmann et al., 2013; IPCC, 2001). A key aspect that contributes to SIDS’ sensitivity is the
higher risk of economic instability (Encontre, 1999; Pelling & Uitto, 2001). Due to the smallness
and remoteness of many islands, the capacity of SIDS to exploit novel trading opportunities and
elevate competitiveness of existing economic activities at a global scale is limited (Deidda, 2016;
Encontre, 1999). ‘Structural rigidity’ and reliance on a few export products occur as a result of,
for example, narrow human and natural resource bases, and limited ability to enjoy economies
of scale, as well as disproportionately high unit costs of producing, processing, transporting,
and marketing commodities (Deidda, 2016; Encontre, 1999, p. 261). SIDS’ economies not
only lack diversification in their economic structure but also commonly specialise in climate-
sensitive sectors such as tourism and fisheries (Deidda, 2016; Nurse et al., 2014). A single
event can therefore cause a disproportionate negative impact on the state’s gross domestic product
(GDP) and livelihoods (Encontre, 1999; Nurse et al., 2014). Some demographic trends in SIDS
can also increase sensitivity. Urban primacy, for example, is a common characteristic of SIDS
and involves a larger portion of the population residing in the largest urban areas (Fernandes
& Pinho, 2017). This places pressures on ecosystems and can result in overcrowding and poor
housing conditions, as well as the growth of informal settlements which heighten sensitivity
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and event impacts (Fernandes & Pinho, 2017; Pelling & Uitto, 2001). This population
concentration also corresponds to a concentration of key infrastructure which has emerged as
another concerning feature, as one large event can result in significantly high losses (Ghina, 2003).

Adaptive capacity encompasses the ability or potential of a system to adjust to potential
damage, to take advantage of opportunities, or respond to consequences (IPCC, 2014, 2007).
The adaptive capacities of SIDS and their communities are limited by a range of factors which
Betzold (2015) categorises under three key themes: lack of resources, institutional barriers,
and awareness and perceptions. Local communities’ adaptive capacities have also been
undermined as a result of a growing dependence on donor knowledge and funding (Nunn,
2013). Key institutional barriers that have been observed among SIDS include poor linkages
and coordination between government tiers that also limit communication with local
communities (Betzold, 2015; Kuruppu & Willie, 2015), lack of capacity among local leaders
and institutions (Betzold, 2015) and poor enforcement (Nunn, 2009). Local populations (Lata
& Nunn, 2012) and private sectors (Kuruppu & Willie, 2015) also tend to have poor
awareness and understandings of climate change which curtails adaptive capacity by a lack of
urgency for and value in anticipatory adaptation. Even among those with high rates of
awareness and understanding, perceptions of risk are attenuated by several factors: the lack of
clarity on the causes and consequences of changes, the pervasiveness of spiritual beliefs and
church influence (Lata & Nunn, 2012), and the prevalent perception that climate change is
spatially and temporally distant (Arnall & Kothari, 2015; Becken et al., 2011). To eftectively
reduce vulnerability, inter-territorial and confederate approaches to governance and policy
across island states (Baldacchino, 2018), as well as tackling underlying development challenges
(Kelman, 2014), may be critical.

As a process related to the insularity and remoteness of small islands (Deidda, 2016), the
role of peripherality in the context of small islands vulnerability has also emerged (see Connell
& Lea, 1992; Fernandes & Pinho, 2017; Nunn et al., 2014). The notion of peripherality was
reflected in earlier, broad development models and theories such as Friedmann’s (1966) Core-
Periphery Model (see also Myrdal, 1957; Reynaud, 1981; Wallerstein, 1974) before emerging
in the particular context of small islands. The Core-Periphery Model (Friedmann, 1966)
captures the pattern in which outlying or peripheral islands embody rural characteristics that
have a narrow range of opportunities and lower levels of access to basic services and
infrastructure while ‘core’ centres have a greater concentration of opportunities and resources.
The ensuing disparities in development, opportunities for economic and political power, and
access to resources and services between core and the often disadvantaged peripheral islands
can then shape the patterns of sensitivity and adaptive capacity within regions and sub-regions
(Fernandes & Pinho, 2017). Peripherality in small islands and archipelagos is particularly
accentuated as a series of ‘nested core-periphery relations’ exist, which can result in a small
island becoming a periphery to a periphery (where national cores are peripheral to an ‘external
core’ beyond the Maldives as well) (Weaver, 1998).

Focusing in on the Maldives, this nation also has particular sensitivities to climate
variability associated with the EI-Nino Southern Oscillation climate system, increases in sea
surface and air temperature, storm activity, ocean acidification and swells, coastal erosion
(Ghina, 2003; Hay, 2013; Khan et al., 2002), and coastal flooding (Wadey et al., 2017). The
Maldives is also comprised entirely of low-lying islands and the average ground level is only
1.5 metres above sea level which could mean extensive inundation by 2100 (Khan et al.,
2002; Sovacool, 2012). Large ocean swells generated by distant extratropical cyclones have
also, historically and more recently, affected the Maldives and caused major damage (Nurse
et al., 2014). As identified by Malatesta & Schmidt di Friedberg (2017), studies on climate
vulnerability in the Maldives have focused discussions on climate and geomorphology (Hay,
2013), media discourse (Gay, 2014), and social and political implications (Arnall & Kothari,
2015; Hirsch, 2015; Kothari, 2014; Sovacool, 2012). This study seeks to build on this work.
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There are, therefore, a range of socioeconomic and geographic features that characterise
SIDS’ exposure, sensitivity, and adaptive capacity. These unique features demonstrate how
small islands are not microcosms of larger mainlands and thereby require separate, context-
specific vulnerability assessments (Deidda, 2016; Fernandes & Pinho, 2017), a notion
recognised by the appointment of SIDS as a ‘special’ case for environment and development
in numerous major international agreements and agendas (e.g., UN, 2012, 1992). In this
discussion, it is also important to note that although the dominant narrative of SIDS as
vulnerable has resulted in a proliferation of national development plans in SIDS that
incorporate climate-change scenarios and adaptation measures (Moore, 2010), this narrative
also entails several negative consequences. This includes the production of generalised
categories in global climate-change arenas, the establishment of a geographic imagery that
posits islands as unresilient places requiring external assistance, and the institutionalisation of’
island vulnerability as undisputable for policy (Malatesta & Schmidt di Friedberg, 2017).
Challenges to these narratives have also emerged with Kelman (2018), for example, discussing
counter-narratives that balance, contextualise, and nuance the assumptions made. This has
necessitated a critical reflection and re-reading of existing narratives for island states (Kelman,
2018; Malatesta & Schmidt di Friedberg, 2017).

Framework for analysis

Although frameworks and indices employed for measuring vulnerability can vary significantly,
there is some consensus that vulnerability can be measured using a combination of exposure,
sensitivity, and adaptive capacity (see Adger & Vincent, 2005; Ford & Smit, 2004; Smit &
Wandel, 2006; Weis et al., 2016), which have also been categorised as biophysical indicators
(exposure) and socioeconomic indicators (sensitivity and adaptive capacity) (e.g., Brooks et al.,
2005). As these are complex concepts that cannot always be directly measured, proxy indicators
are often identified (Weis et al., 2016). Drawing from the literature on these three components,
this study established a framework composed of three key thematic areas that act as proxies:
access to and quality of livelihood resources, financial security, and climate-change experiences.

Although sensitivity and adaptive capacity can be influenced by a range of factors, many
are manifestations of access to, availability and quality of, resources (Adger et al., 2003; Blaikie
etal., 1994; McDowell & Hess, 2012). Several vulnerability assessment studies therefore focus
sensitivity and adaptive capacity indicators on resource access and availability (e.g., Nguyen
et al., 2017; Weis et al., 2016). Enabling resource access can increase adaptive capacity and
reduce vulnerability by, for example, forming the base from which adaptation actions can
transpire (Adger & Vincent, 2005; Blythe et al., 2015; McDowell & Hess, 2012). Although
livelihood resource and asset portfolios can include a range of options, this study focuses on
access to and quality of three broad, climate-sensitive resource sectors: food, water, and health
(see Fiissel, 2010; Ludena & Won Yoon, 2015; Moss et al., 2001). These livelihood resource
sectors were selected for not only their insight into socioeconomic capacity (where higher
scores are correlated with higher capacity), but also due to the simultaneous insight into
sensitivity (see Fussel, 2010; Moss et al., 2001).

Financial security and associated economic resources were also identified as a primary
proxy for adaptive capacity as it enables prompt absorption of and recovery from losses (Cutter
et al., 2003; Marshall et al., 2014; Weis et al., 2016) through, for example, providing access
to other resources, markets, and technology (Moss et al., 2001). This proxy has been
considered an independent theme to aforementioned livelihood resources as it represents a
group of indicators that are commonly found in other studies (see Blythe et al., 2015;
McDowell & Hess, 2012). Some of these indicators also provide insight into sensitivity as, for
example, perceptions on finding and securing employment can indicate the level of
transferable skills and ability to take advantage of other employment opportunities;
characteristics that would lower livelihood impacts from climate change (Marshall et al., 2014).
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The final thematic area—experiences of climate-change impacts—predominantly
indicates level of exposure but also provides insight into sensitivity and adaptive capacity.
Several existing studies that employed participatory data collection processes explored
observed and experienced changes or shocks to understand level of exposure (see Blythe et
al., 2015; Lennox, 2015; Nguyen et al., 2017), a proxy that has also been employed in this
study. This thematic area will also explore the impact of different stressors on livelihoods
which can provide further insight into levels of sensitivity (see Blythe et al., 2015) as well as
exposure (see Lennox, 2015; Weis et al., 2016). Difficulties coping with specific climate
hazards and impacts will also be derived in order to provide further insight into levels of
adaptive capacity (see Marshall et al., 2014) according to experienced hazard.

Several studies have recognised how inequality, as a product of intersecting social
processes, can shape the susceptibility of certain groups and individuals to higher levels of
harm and govern their capacity to respond (see Cutter et al., 2003; IPCC, 2014; Ribot, 1995).
Characteristics of groups and individuals that have emerged as shaping vulnerability include
socioeconomic status, immigration status, gender, ethnicity, age, occupation, location,
education levels, and disability, among others (Cutter & Finch, 2008; Cutter et al., 2003;
Ribot, 2014, 1995; Wisner et al., 2004). In the Maldives, three variables were previously
identified by UNDP (2014) to be key influencing factors: identity (i.e., age or gender),
location, and income. These variables are also included in the framework to provide further
insight into local vulnerability.

A range of other indicators for exposure, sensitivity and adaptive capacity could have
been used in this study (e.g., Adger & Vincent, 2005; Birkmann et al., 2013; Blythe et al., 2015;
Brooks et al., 2005; Fiissell, 2010; McDowell & Hess, 2012; Marshall et al., 2014). Some studies,
for instance, have assessed implemented adaptations to understand adaptive capacity (e.g.,
Lennox, 2015). Future assessments of vulnerability in Laamu Atoll and elsewhere in the
Maldives and beyond should consider other proxy indicators and expand on the ones selected.

Methods and study site

This study contributes to a much larger project being piloted in Laamu Atoll, called Low
Emission Climate Resilient Development (LECReD). This project is being delivered by a
consortium of United Nations programs and agencies to ensure that local development
planning evolves from stand-alone action plans to strategic, climate-smart, investment-
mobilising, and evidence-based tools. Laamu Atoll was selected due to its range of low-
emission development opportunities, coupled with its vulnerability to a host of climate-
change impacts (UNDP, 2013). Understanding baseline vulnerability to climate change was
a key component of this project.

Questionnaires were selected as the main method for this study as they can provide
valuable insights into socioeconomic trends as well as people’s experiences, attitudes, and
values. They enable the collection of a large sample size across a broad geographical area and
dispersed population in a shorter time than qualitative techniques (McGuirk & O’Neill, 2016).
The questionnaire ascertained data on socio-demographics of respondents, livelihood
activities, livelihood resources, and perceptions of a changing climate and experiences of such.
For livelihood resources, six core indicators based on the quality of and access to water, food,
and health were selected and measured using a Likert scale (1=very poor, 2=poor, 3=fair,
4=good, 5=very good). The likelihood of shortages in food and water were also measured
through questions around past experiences. Five key financial indicators were used to explore
households’ financial security: monthly household income, income satisfaction, money for
emergencies, and access to financial safety nets from community leaders, as well as ability to

source and secure employment. Household income was measured according to four income
brackets (less than MVR 4,999, MVR 5,000-14,999, MVR 15,000-24,999, and more than
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MVR 25,000; 1 USD=MVR 15.5). Income satisfaction was measured through asking
respondents to select one of four options: ‘income is not adequate for our needs’ (score=1),
‘it 1s difficult to live with our current income’ (=2), ‘our income is adequate for our needs’
(=3), and ‘we live very comfortably with our current income’ (=4). The final three financial
indicators were based on respondents’ extent of agreement (1=do not agree to 5=strongly
agree) to the following statements: ‘my household has enough money if emergencies arise in
the future’, ‘our community leaders provide us with economic safety nets if our household is
struggling to meet its needs’, and ‘finding and securing employment is a challenge for our
household’. Climate-change experience was measured through questions on whether
respondents observed the climate changing over time and whether changes to livelihoods as
a result of climatic changes were noticed. More detailed responses on specific climate hazards
and impacts experienced were also collected through asking respondents to rate (1=low to
3=high) the degree of negative impacts on households and the rate of difficulty of coping
with hazards. All data collected under these three thematic areas were then analysed according
to previously identified characteristics that shape vulnerability—gender, age, marital status,
education, household composition, ethnicity, income, and geography—to ascertain if, and
how, these characteristics might be shaping these key vulnerability indicators.

The questionnaire was focused at the household level given that significant data gaps
exist at this scale. To administer the household focus, questionnaires were focused on
surveying individuals over 18 years old who were considered head of the household. As an
attempt to acquire a gender-balanced sample size, data collectors asked if either the male or
female head of household was available to be surveyed. With facilitation from UNDP staff,
the atoll council and island councils organised the collection of the questionnaires across all
islands in Laamu Atoll in 2016. The councils organised for 24 data collecting teams (consisting
of two people each) across the atoll. The data collectors received one-day training where the
questionnaire and a phone app were discussed and piloted. The ‘QuickTapSurvey’ app, which
was set up by UNDP staff, was used for inputting responses. At the end of each day, inputted
data was uploaded into the app’s cloud storage and UNDP were then able to access the data.

The sample size for the questionnaire was determined for each of the islands based on
the number of registered households using the 2014 Census data, as well as the desired
confidence interval (set at 15%) and confidence level (set at 95%). Using a sample-size
calculator, the required sample size (ranging between 22 and 41 questionnaires) for each of
the data collection sites or islands was determined, and this was met. In total, 412
questionnaires were collected, which was slightly above the sample size required. Purposeful
sampling was then used to select the households to participate as this elevates the likelihood
of higher response rates (McGuirk & O’Neill, 2016).This was done by dividing the total
number of households by the number of questionnaires to be collected in each island (e.g.,
for Maavah Island, 490/39 yielded 12 which indicated that every 12* household would be
selected to participate) (see Patton, 2002). A household registry from the island councils was
used to systematically select the households to participate and if a household declined or was
absent, the next household was selected.

The questionnaire was in English and verbally translated into the local language
(Dhivehi) by the data collectors. While there are a number of challenges associated with the
translation of research tools (e.g., equivalent semantics in Behling & Law, 2000), this was
necessary to avoid an English-speaking bias. The questionnaire was then coded and analysed
using the Statistical Programme for the Social Sciences (SPSS, Version 22). Means,
percentages, and frequencies were used to summarise the quantitative data and a number of
tests were undertaken to analyse the data and ascertain trends, including chi square tests for
independence (followed by Cramer’s V test to determine the strength of the association),
analysis of variance (ANOVA) test, and independent sample t-tests. Where statistical
significance was tested, the p-value was set at 0.5.
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Figure 1: Map of the Maldives. © Department of National Planning, 2005.

88




Island Studies Journal, 14(1), 2019, 81-100

The focus of the study is Laamu Atoll, a southern coral atoll in the Maldives (Figure 1).
As the second largest atoll in terms of land area, Laamu is comprised of 73 coral islands of
which only 11 are inhabited by over 12,000 people (National Bureau of Statistics, 2014;
UNDP, 2013). While a number of islands are reserved for particular industries, such as
agriculture, fishing, or tourism, the majority are uninhabited. Population growth is relatively
modest and density across the islands is non-uniform (UNDP, 2013). A number of general
socioeconomic challenges exist across the atoll, including crime, drug abuse, limited access to
services, and limited employment opportunities (UNDP, 2013, 2014). Due to its south-
central position, Laamu Atoll is exposed to multiple natural hazards such as floods, tropical
storms, and droughts (UNDP, 2013).

The inhabited islands on Laamu have been disaggregated into three groups for analysis
purposes (Figure 2). The islands Maavah, Maamendhoo, Kunahandhoo, and Hithadhoo form
‘Group 1’ and are located on the southwestern section of the atoll. Islands in the southeastern
section (Gan and Fonadhoo) form ‘Group 2’, and the set of five islands at the northern end
of the atoll (Isdhoo, Dhanbidhoo, Mundoo, Kalaidhoo, and Maabaidhoo) comprise ‘Group
3’. These three island groupings are well-known and well-established across the atoll
according to atoll council and UNDP staff. These island groups will be used in the following
discussion to make comparisons between core islands (Group 2) and peripheral islands
(Groups 1 and 3).

. ~"IsbHoO
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/| DHANBIDHO
W GRouP3
" munpoo

y
| MAABAIDHOO

Y

¢’ GrouP 2

" FONADHOO
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Figure 2: Islands and island groupings on Laamu Atoll. © UNDP, 2015 (island
groupings done by authors).

Results and discussion

Overview of the sample

The majority of respondents were female (57.6%) and aged between 35 and 44 years (27.9%),
followed by the 25-34-year age group (24%). The majority of respondents were married
(82.6%) and most respondents had 3-5 children (39.1%), followed by 1-2 (24.9%), and 6-9
(21.1%). Close to half of respondents (45.3%) had 6-9 people living in their household,
followed by 35.8% with 3-5 people. Almost all respondents were Maldivian citizens (99.5%),
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with the remaining holding Indian citizenship. The majority of respondents were from Island
Group 3 (40%), followed by Group 1 (36%) and Group 2 (24%). The following sections examine
some of the key determinants of vulnerability and explore what influences these factors.

Access to and quality of livelihood resources

The results revealed that ‘access to medical facilities’ and ‘overall health’ (both 2.81) yielded
the overall lowest mean, followed by ‘food access’ (2.90), ‘food quality’ (2.97), ‘water access’
(3.09), and ‘water quality’ (3.17). Based on the analysis (ANOVA test) against identity,
location, and income variables, only geography (location) revealed any statistically significant
disparities in households’ access/quality of livelithood resources (food quality [F=25.636,
p=0.000], food access [F=16.617, p=0.000], water quality [F=17.148, p=0.000], water access
[F=23.830, p=0.000], overall health [F=6.040, p=0.003], and access to medical facilities
[F=4.868, p=0.008]). Out of the six livelihood resource indicators, Group 3 had the lowest
ranking for five of them: food quality, food access, water quality, water access, and overall
health (Figure 3). For the remaining indicator around access to medical facilities, peripheral
islands in Group 1 received the lowest score, followed by Group 3, and were significantly
lower than Group 2. Conversely, the core islands in Group 2 attained the highest score in all
livelihood indicators except overall health in which it ranked second highest. These results
indicate that, overall, Group 3 is the most vulnerable group of islands in terms of access to
and quality of livelihood resources, while Group 2 (core islands) are better resourced. These
results highlight the influence of location on the access to and quality of household livelihood
resources which subsequently contributes to vulnerability.

Food Quality Food Access Water Quality
3.40
3.5 3.30
1 3.21
318 3.05 3.13 200
3 .
2.63 2.63
2
Groupl Group2 Group3 Groupl Group2 Group3 Groupl Group2 Group3
Water Access Overall Health Access to Medical
Facilities
3.36
35 32
2.99
3 2.8 2.82
2.65 264
25 I 22 2.25
, ™ |
Groupl Group2 Group3 Groupl Group2 Group3 Groupl Group2 Group3

Figure 3. Mean levels of access to and quality of livelihood resources, compared across island groups.

The level of access to livelihood resources such as food and water across islands was also
demonstrated through the likelihood of shortages. It was identified that peripheral islands in
Group 1 were most vulnerable to experiencing a water shortage with 50% of respondents
from Group 1 suffering from a water shortage as opposed to 29.9% and 30.1% from Groups
2 and 3 respectively. Alternatively, Group 3 was most vulnerable to experiencing a food
shortage with 41.8% experiencing a food shortage compared to 5.6% and 15.7% in Groups 1
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and 2 respectively. Overall, Group 3 was the most susceptible to experiencing both a food
and water shortage while the core islands were least likely to experience a food and/or water
shortage. The relationship between island groups and experiencing shortages was identified
as statistically significant using a chi square test for independence (X,=43.373, p=0.000; a
Cramer’s V value of 0.235 indicates that this is a moderate association). This pattern of
inequality in resources and services between core and periphery islands reflects the
aforementioned Core-Periphery Model (Friedmann, 1966) and has been identified as a
nationwide trend in the Maldives (UNDP, 2014).

Population size is a crucial factor for service delivery in island settings as an island must
reach a certain population threshold to be able to provide services locally (Fernandes & Pinho,
2017). The lack of service delivery and access to certain resources in Groups 1 and 3 can also
result in lower levels of socioeconomic well-being and is likely a result of a combination of
difficulties. Difficulties include high transportation costs due to an inability to achieve
economies of scale outside urban centres (Ghina, 2003), the restricted mobility between
archipelagic islands to access services (Fernandes & Pinho, 2017; Nunn, 2009), and the lack
of government financial aid which results in those on the margin being excluded from
infrastructure and service provision (Kumar, 2007).

Peripherality is a particular problem in the context of resources and services
concentration as it can be self-perpetuating in SIDS where the appeal of urban centres can
result in internal, peripheral-core migration which furthers island disparities in resources and
service delivery, as well as urban primacy and associated vulnerabilities (Connell, 2007). This
process reflects Myrdal’s (1957) model of cumulative causation and spatial interaction where
a core area with acquired advantages (such as improvements in infrastructure) will attract
further investment, developments, and workers, thereby consistently remaining ‘ahead’ of
other areas. Moreover, in the Maldives, this process of migration is encouraged as part of
largely unpopular population and development consolidation policies that target development
policies on a few regional islands and, through the incentives of improved social services and
transportation networks, encourages relocation from peripheral areas (Kothari, 2014).

It is important to note that, although a dichotomy emerged between core islands
(Group 2) and peripheral islands (Groups 1 and 3), difterences between the peripheral islands
groups also emerged. Group 1 followed closely behind the core islands across all indicators except
overall health where it scored the highest and access to medical facilities where it scored the
lowest. Therefore, Group 1, although composed of peripheral islands, reflected a lesser extent
of vulnerability in the context of livelihood resources. This may reflect stage 3 in Friedmann’s
(1966) Core-Periphery Model’s stages of development where, although focused on a national
scale as opposed to an atoll scale, there is a predicted process of diffusion in which other growth
centres or ‘sub-centres’ emerge as development benefits filter to peripheral areas. The consistently
higher levels in resource access and quality and service quality in Group 1, therefore, may
suggest the filtering of development benefits from core areas and Group 1’s emergence as a
sub-centre in Laamu Atoll. The movement away from a dichotomous core-periphery
structure 1s also reflected in the World-systems theory where, although on a much larger scale,
a ‘semi-periphery’ category was introduced to describe the intermediate and transitioning
development state between the core and periphery (Wallerstein, 1974). Reynaud (1981) also
recognised that not all regions will fit into a simple and dynamic dualistic scheme.

Although Group 2 consistently emerged as less vulnerable in the livelihoods context,
findings for Group 2’s food quality, food access, water quality, water access, and particularly
access to medical facilities received scores closer to ‘fair’ as opposed to ‘good’ or ‘very good’.
[t is important to recognise that the aforementioned ‘nested core-periphery relations’ may be
relevant here as the ‘core’ islands in Group 2 are still peripheral to the country’s capital, Malé
(see UNDP, 2014) and to an external core beyond the country’s borders (Weaver, 1998).
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Therefore, it may be expected that scores for Malé as the national core may be closer to the
‘good’ or ‘very good’ scores.

Group 3 emerged as most vulnerable in terms of the quality of and access to livelihood
resources, followed by Group 1 and then Group 2. This was identified as broadly reflective
of the Core-Periphery Model (Friedmann, 1966) as both groups of peripheral islands (Groups
1 and 3) emerged as more vulnerable than the core islands (Group 2). Although these findings
indicate that Group 3 should be considered for most future policy interventions around
livelihood resources, it is important to recognise that Group 1 still emerged as most vulnerable
in some indicators (access to medical facilities and water shortages). Any future interventions
should consider these diftferences.

Financial security

Under financial security, household income distribution across all island groups according to
the four income brackets were 25.8% of households for less than MVR 4,999, 48.6% for
MVR 5,000-14,999, 17.5% for MVR 15,000-24,999, and 8.2% for more than MVR
25,000.When disaggregated between island groups, Group 3 emerged as having the largest
portion of respondents in the lowest income category and the lowest number of people in
the higher income categories (Table 1). Conversely, Group 2 was identified as having the
largest portion of respondents in the highest income group and the smallest number in the
lowest income group. Statistical analysis using a chi square test for independence indicated
that, across islands, statistical significance was found for monthly average income (X,=54.560,
p=0.000; a Cramer’s V value of 0.264 indicates that this is a moderate association).

Table 1: Monthly household income using four income brackets, across island groups.
Less than 4,999  5,000-14,999 15,000-24,999 More than 25,000

Group 1 20.4% 44.4% 23.9% 11.3%
Group 2 6.5% 60.2% 20.4% 12.9%
Group 3  42.3% 45.5% 9.6% 2.6%

Shading represents the largest percentage in each of the income brackets across
island groups.

For ‘income satisfaction’, the overall mean was 2.58 on the scale from 1 (not adequate
for needs) to 5 (live comfortably with income). For ‘money for emergencies’ and ‘community
economic safety nets’, the overall means were 2.05 and 2.19 respectively on the Likert scale
between 1 (do not agree) and 5 (very strongly agree). For both income satisfaction and money
for emergencies, Group 3 had the lowest scores while Group 2 had the highest scores.
However, for the community economic safety nets indicator, Group 1 had the lowest mean,
tollowed by Group 3 (Table 2). Using an ANOVA test, statistical significance was also found
across islands for these financial indicators (income satisfaction [F=10.339, p=0.000], money
for emergencies [F=12.119, p=0.000], and community economic safety nets [F=3.773,
p=0.025]). Post Hoc testing revealed that statistical significance (p=0.005) was found between
difterent Groups across the three indicators (Table 2). Analysing the five financial security
indicators against identity, location, and income variables also showed that peripherality (as
‘geography’) was the only influential factor on financial security.
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Table 2: Financial indicators, across island groups.

. . Money for Community
Income satisfaction . :
emergencies economic safety nets

Group 1 2.67° 2.08* 2.02*
Group 2 2.85" 2.66*° 257
Group 3 2.35% 1.72° 2.13b
Letters denote where significant difterences (0.05) exist for each indicator when compared
across island groups, identified through Post Hoc testing.
Shading represents the lowest mean within each indicator across island groups.

Therefore, across island groups, Group 3 emerged as the most financially vulnerable
with the lowest means across three of the four indicators: monthly average income, income
satisfaction, and money for emergencies. These were statistically significantly lower than
Groups 2 and 1. Conversely, Group 2 attained the highest levels across all four indicators
which suggest that core islands are the most financially secure. Additional statistics tests
(independent sample t-tests) further reflected the role of peripherality, as geography, on the
relationship between these four financial indicators and core (Group 2) and peripheral
(combined Groups 1 and 3) islands (results showed statistical significance across all indicators:
monthly average income [t=4.757, p=0.000], income satisfaction [t=3.219, p=0.001], money
for emergencies [t=4.035, p=0.000], and community economic safety nets [t=2.700,
p=0.008]). These results, therefore, represent a statistically significant difference in financial
vulnerability between core and peripheral islands and reflect a ‘core bias” in which financial
resources are concentrated in core/urban areas (Connell & Lea, 1992). The resulting
economic marginality of outer islands then intensifies vulnerability for these populations
(Ribot, 1995). The lower levels in monthly income, satisfaction, and surpluses for
emergencies in a peripheral setting can be a result of the penalties on growth associated with
a lack of access to central markets and the narrow range of economic options (Sofer, 1985).

Limited financial resources in peripheral areas can also be a barrier to eftective problem-
solving in the context of climate change as well as the development of livelihood resources
(Kumar, 2007; Nunn, 2009). Similar to the livelihood resources results, Group 1 appeared
less vulnerable than Group 3 in the context of financial security, reflecting the previous
discussion around Group 1’s status as an emerging sub-centre.

It is important to note, however, that peripherality is not only characterised by
disadvantages for outlying islands but encompasses implications on the sustainability and
vulnerability of central areas as well (Fernandes & Pinho, 2017). Core islands can, for example,
also face difficulties stemming from the concentration of a disproportionate share of the
population (Fernandes & Pinho, 2017). This emerged in the context of Laamu Atoll where,
when analysing the difficulty securing employment, core islands in Group 2 (mean=3.75)
found it significantly more difficult to find and secure employment than Group 1 (3.11), and
was higher (but not significantly) than Group 3 (3.43). Statistical significance (using an
ANOVA test) was found between island groups and difficulty securing employment (F=4.984,
p=0.008; Post Hoc testing revealed that statistical significance was found between Groups 1
and 2 [p=0.005], but not between any other Groups). Moreover, difficulty in securing
employment was explored across other socio-demographic variables with no significant results,
highlighting the role of location in influencing vulnerability in this context.

Therefore, although Group 2 encompassed the strongest financial security, there is also
a greater difficulty in securing employment associated with location. This indicates how the
core-periphery structure is unsustainable as a whole and can produce implications, albeit
dissimilar, for the vulnerability and sustainability of both core and periphery areas (Fernandes
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& Pinho, 2017). Moreover, assumptions around the incessant disadvantaged state of peripheral
communities should be evaded through island-specific research that establishes urban and
peripheral differences and uses these findings to inform policy and practice (Deidda, 2016).

The tests that were undertaken to ascertain whether there were significant difterences
in financial vulnerability across other identity variables and income showed no noteworthy
findings, except in location. This highlights the key influence of location and peripherality
on Laamu Atoll’s financial security and its overall vulnerability. The importance of
peripherality in an economic context has also been highlighted in proposed economic
vulnerability indexes (e.g., Brigulio & Galea, 2003; Crowards, 2000). According to these
indexes, peripherality can contribute to economic vulnerability through increased exposure
to economic shock and its impacts on transport and freight costs while generating
marginalisation from core commercial centres (Brigulio, 2003).

Similarly to the earlier theme around livelihood resources, Group 3 emerged as most
vulnerable in terms of financial security, followed by Group 1 and Group 2. It 1s, therefore,
also recommended that future policy interventions around financial security target Group 3.
Group 1 and Group 3, however, also had specific vulnerabilities where Group 1, for example,
scored least in terms of access to community economic safety nets and Group 2 was most
vulnerable in terms of securing employment. Any interventions specific to these indicators
should target accordingly.

Experiences of climate-change impacts

Inter-island differences were also observed in terms of experiences of climate change and
associated impacts. A total of 93.2% of respondents from Group 3 noticed a change in climate
compared to Groups 1 and 2 in which 72.7% and 67.4%, respectively, have experienced a
change. Statistical tests indicated that whether or not respondents experienced climate change
was moderately dependent on location, with Group 3 experiencing changes the most.
Moreover, respondents from Group 3 had the highest percent of respondents who
experienced livelithood impacts due to climate change (57.4%), which was followed by
Groups 2 (34.5%) and 1 (24.1%). Group 3 was identified as being most exposed to four out
of seven identified climate hazards/impacts: tropical storms, droughts, tidal flooding, and
changes in seasons (Figure 4).

60%
50%

40%

30%
20%
10%

0%

Tropical Coastal Saltwater Saltwater Changes in
Droughts Tidal Flooding . intrusion into | intrusion into
Storms Erosion seasons
gardens wells
EGroup 1 39.30% 14.50% 25.60% 43.60% 7.70% 17.10% 44.40%
mGroup 2 25.50% 25.50% 31.90% 36.20% 29.80% 25.50% 51.10%
Group 3 50.80% 33.30% 42.50% 19.20% 18.30% 8.30% 53.30%

Figure 4: Respondents’ exposure to climate hazards/impacts, across island groups.
This further highlights Group 3’s elevated vulnerability. Exposure to and impacts from

environmental hazards can also contribute to the aforementioned self-perpetuating nature of
peripherality in SIDS where peripheral-core migration occurs and contributes to a widening
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disparity gap in terms of resources and services (Connell, 2007). Group 3’s level of exposure
is further exacerbated due to the specific hazards/impacts faced. For example, tropical storms
and changes in seasons, to which Group 3 is most exposed, were identified as the
hazards/impacts with the highest mean value (where 1=low to 3=high) for negative impact
on households (mean=1.87 and 1.80 respectively) and the hardest to cope with (mean=1.85
and 1.78 respectively). Group 1 was most exposed to coastal erosion; however, it was least
exposed to droughts, tidal flooding, saltwater intrusion into gardens, and changes in seasons.
The core islands in Group 2 were identified as most exposed to saltwater intrusion into
gardens and wells, which were also identified as having the smallest impact (mean=1.44 and
1.50 respectively) and being the least difficult hazards to cope with (mean=1.40 and 1.42
respectively). As shown in Figure 4, the peripheral islands of Group 3 emerged as the most
exposed while Group 1 emerged as least exposed, based on respondents’ perspectives. The
significant influence of location on vulnerability in the context of climate-change exposure is
furthered by the lack of association found across all other variables.

These inter-island differences in climate-change exposure may be a result of the
influence that core-periphery structures have on the way climate-change solutions are
understood and implemented (Kumar, 2007). It has been recognised that peripheral areas,
comparatively to core areas, generally employ less appropriate climate solutions (i.e.,
inappropriately planned seawalls that have been observed in peripheral areas) due to the
failures of central governments in reaching peripheral communities (Nunn, 2009; Nunn et
al., 2014). Environmental decision-making is therefore conditioned largely by instinctive
responses in peripheral areas (Nunn, 2009). Moreover, a core-periphery gradient in climate-
change awareness has been identified in Pacific Islands which may, in combination with
limited professional input, further contribute to ineftective adaptation responses and
exacerbated exposure or vulnerability in peripheral areas (Kumar, 2007; Nunn et al., 2014;
Nunn, 2009). This may explain the greater disruptions to livelihoods experienced and greater
exposure among Group 3.

In terms of exposure to climate change, Group 3 emerged as the most exposed and the
group that endures the greatest livelihood impact, followed by Group 2 and Group 1. Any
funding towards climate-change adaptation in Laamu Atoll should, therefore, prioritise Group 3
then Group 2. The three groups also experience different types of hazards, which may be an
important consideration. Future interventions, however, should not focus solely on hazards
but should also consider or focus on previously discussed development challenges (Kelman, 2014).

Conclusions

Vulnerability has become a critical component of climate-change discourse and is most
commonly thought to be influenced by socioeconomic and biophysical factors that affect a
system’s exposure, sensitivity, and adaptive capacity. As a low-lying SIDS country,
understanding what shapes people’s vulnerability to climate change in the Maldives is an
integral part of planning efforts to safeguard and sustain populations. Focusing on Laamu Atoll
in the south of the country, this study aimed to provide further understanding of vulnerability
to climate change and provide a foundation for future vulnerability reduction initiatives.
Household questionnaires (n=412) collected across the atoll’s inhabited islands revealed local
perceptions on access to and quality of livelihood resources, financial security, and climate-
change experiences. The data was then analysed according to a variety of characteristics to
ascertain what might be shaping or influencing these vulnerability variables.

The findings demonstrate the key role of peripherality in influencing vulnerability in
Laamu Atoll. This was evident through the lower levels of vulnerability in the core islands
(Group 2) across all three themes. Securing employment (under financial security) was the
only indicator where Group 2 emerged as most vulnerable, and Group 2 was also identified
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as more vulnerable than Group 1 in terms of exposure. Group 1 was identified as being a
potential emerging sub-centre in alignment with theories around the diffusion of
development benefits in core-periphery models as it predominantly emerged as less vulnerable
than Group 3. Overall, Group 3 consistently emerged as most vulnerable across all themes.
This study, however, was limited in terms of proxy indicators used and it is therefore
recommended that future studies explore a wider range of factors that influence exposure,
sensitivity, and adaptive capacity.

The consideration of peripherality and inter-island inequity in policy planning, design,
and implementation has emerged as an overarching recommendation to ensure that
differences in vulnerabilities are catered for and the exacerbation of existing disparities is
avoided. The findings indicate that efforts to reduce vulnerabilities associated with livelihood
resources and services, financial security, and exposure, as well as climate-change impacts on
livelihoods, should be concentrated on the peripheral islands (Group 3) in Laamu Atoll. It is
important to note, however, that any initiatives focusing on securing employment should be
concentrated on Group 2 and any interventions focused on water shortages, access to
community economic safety nets, and access to medical facilities should be focused on Group
1. This highlights the importance of informing policy through island-specific research and
understanding core-periphery differences.
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