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Abstract Islands are known to be vulnerable to natural hazards, resulting in substantial
risks for their tourism industries. To facilitate the systematic analysis of the underlying
vulnerability drivers, a tourism disaster vulnerability framework was developed. The
conceptual model then guided qualitative empirical research in three regions: the Carib-
bean, the South Pacific, and the Indian Ocean. The results from 73 interviews highlight
common, as well as idiosyncratic, factors that shape the islands’ hazardscapes and vul-
nerabilities. Key vulnerabilities included social, economic, political, and environmental
dimensions. Probably, the most critical vulnerability driver is the lack of private sector
investment in disaster risk reduction. This is interrelated with deficient planning processes,
on-going demand for coastal products, lack of political will, and poor environmental
conditions. Notwithstanding many barriers, some businesses and organisations engage
proactively in addressing disaster risk. The paper’s empirical evidence supports the validity
of the framework, and suggestions for further research are made.
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1 Introduction

Over the last decade, a number of disasters, including the impacts of tsunamis and
cyclones, have severely affected coastal tourist destinations. At the same time, tourism
is continuing to grow globally with over one billion international arrivals in 2011
(UNWTO 2011). Considering that a significant proportion of tourism occurs in poten-
tially hazardous coastal zones, the need to better understand and manage tourism’s
vulnerability to natural hazards becomes evident. Island destinations are particularly
vulnerable to natural disasters (Intergovernmental Panel on Climate Change (IPCC)
2007). For the case of the Pacific Island countries, for example, the World Bank (2006)
reported 207 major natural disasters (157 of them windstorms) between 1950 and 2004.
These affected about 3.5 million people in the region with an economic damage cost of
over US$6.5 billion. More recently, the decade of the 1990s is believed to have
experienced disaster damage of about US$2.8 billion in the South Pacific (World Bank
2006). In the Maldives, the combined direct and indirect costs to tourist resorts and loss
of Government revenue from reductions in tourist arrivals as a result of the 2004 Indian
Ocean tsunami has been estimated to be in excess of US$300 million (Becken et al.
2011). Overlooking the importance of tourism in island hazard and vulnerability
assessments has far reaching implications, including biased calculations of human
casualties (Kellens et al. 2012).

Tourism is a key sector in most island states. For example, in the Caribbean, tourism
contributes 14.2 % to the Caribbean’s economy, generates one in every eight jobs, and
accounts for 11.6 % of total regional capital investment (WTTC 2011). In the Maldives,
tourism contributes 30 % to GDP and 63 % of total employment (Shakeela et al. 2012).
Considering its economic importance, tourism operators should be actively involved in
disaster risk reduction. In their case study on Northland, New Zealand, Becken and Hughey
(2013) demonstrated how a closer relationship between tourism and emergency manage-
ment poses mutual benefits. Their study demonstrated how disaster risk reduction in
partnership with local emergency management organisations can be incorporated into a
local Tourism Action Plan for destinations.

While investing into disaster preparedness and response is important for tourism (WTO
1998), it is equally important to address the causal factors that underlie disaster risks for
tourism in island destinations. A coherent framework for a systematic analysis of tourism’s
vulnerability factors to natural hazards, however, is missing. The starting point of such a
framework is to conceptualise a tourist destination as a human—environment system, in
which social, economic, and environmental factors interact (Becken 2013; Hewitt 1997,
Turner et al. 2003). The framework should also distinguish hazards from vulnerabilities
[i.e. building on Hewitt’s (1997) conceptualisation of vulnerability as an alternative to the
more technocratic natural hazards paradigm] and conceptualise opportunities for
responding to these. The rationale is that the proactive policy making, planning, and
implementation of disaster risk reduction (DRR) measures are likely to reduce tourism’s
vulnerability and mitigate hazards (Comfort et al. 1999). This paper proposes a framework
for an integrative analysis of tourism’s vulnerability to natural hazards in island destina-
tions. The framework will be “populated” and evaluated for its validity and comprehen-
siveness, based on empirical data from island destinations in the Caribbean, the South
Pacific, and the Indian Ocean.

@ Springer



Nat Hazards (2014) 71:955-972 957

2 Developing a framework
2.1 Hazards in island destinations

While some research has investigated tourism’s vulnerability to natural hazards (e.g.
Becken 2012; Bird et al. 2010; Burby and Wagner 1996; Calgaro and Lloyd 2008; Hystad
and Keller 2008; Méntyniemi 2012), research on tourism vulnerability in an island context
is sparse, despite considerable damage and loss observed in island destinations (Table 1),
as reported for many decades even before the advent of mass tourism [see Lewis (1982) for
Tonga]. Becken (2005), Le Masson and Kelman (2011), and Méheux et al. (2007) docu-
ment key hazards for island resorts, including the particular exposure of coastal zones to
hurricanes, storm surges, coastal erosion, and flooding due to runoff from inland moun-
tains. Other hazards, such as water shortages, are also well known in many island desti-
nations (Sheppard et al. 2005, in IPCC 2007), but have rarely been linked explicitly to
tourism.

Climate change is likely to exacerbate the current hazard environment in islands and
increase disaster risks (IPCC 2012; Lewsey et al. 2004), although the effect of climate
change on some hazards (e.g. tropical cyclones, Knutson et al. 2010) remains uncertain. In
addition, recent estimates of future sea-level rise indicate that by 2,100 global sea level is
likely to rise by at least twice the IPCC projections, and if future emissions are unmiti-
gated, it may well exceed 1 m; the upper limit has been estimated as approximately 2-m
sea-level rise by 2,100 (Climate Commission 2011). Such rises have severe implications,
especially since they would materialise through the occurrence of storm surges and other
high sea phenomena, much earlier than the end of the century. Overall, responses to
climate change are now being framed with more emphasis on the present and the imme-
diate future (Becken and Hay 2012) rather than the long term. Climate change is also
expected to influence “external” factors, such as tourism demand, as a result of the
changing attractiveness of different destinations (Hein et al. 2009) or in response to a
particular disaster (Rittichainuwat 2008).

The existence and magnitude of hazards are shaped by geographic factors, such as
islands’ latitude, their elevation, their ecosystems, and the tectonic make-up. An important
factor determining the hazardscape of the Maldives, for example, is its low elevation with
about 80 % of the area being lower than 1 m above sea level (Sovacool 2011). In addition
to environmental hazard drivers of islands, human factors influence the extent and mag-
nitude of hazards. For example, a small human resource base, limited human capacity, a
small internal market, and an extremely sensitive and competitive external market are
some socio-economic factors that have been identified in the literature (Becken et al. 2011;
Graci and Dodds 2010; Méheux et al. 2007). From a tourism perspective, on-going growth
in demand for coastal tourism and investment in hazardous coastal locations, alongside
ownership models that increase local exposure (e.g. where local operators operate a
franchise of a global brand but are responsible for the risk management of all assets), are
likely to exacerbate hazards (Mahon et al. 2013; Honey and Krantz 2007).

2.2 Vulnerability to disasters and risk reduction measures
A wide range of definitions and conceptual models exist for vulnerability, reflecting dif-
ferent schools, ontologies, and research traditions (Hufschmidt 2011; Gallard 2010; Fuchs

et al. 2012). In the hazard literature, vulnerability is the extent to which a community,
system, or asset is susceptible to the damaging effects of a hazard (UNISDR 2012). Despite
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differences between conceptualisations, it is agreed that vulnerability is a multi-faceted
concept that comprises many dimensions (Comfort et al. 1999; Fuchs et al. 2012). For
example, the social structures of island populations and economies, level of awareness and
knowledge of natural hazards, the destination’s planning processes and policy environ-
ments, and investment into risk management are all important factors influencing vul-
nerability (e.g. Cutter et al. 2008; Le Masson and Kelman 2011; Thomalla et al. 2006;
Wisner et al. 2004). Environmental drivers, such as global climate change, and unsus-
tainable tourism practices (Graci and Dodds 2010) that result in ecosystem degradation or
resource overuse also increase vulnerability to hazards.

Tourism has been found to be vulnerable to natural hazards because of business’ lack of
preparedness and knowledge, inadequate place-based hazard and vulnerability assessments
(Le Masson and Kelman 2011), and tourism’s limited integration with national disaster
management systems (Hystad and Keller 2008; Faulkner 2001). In a review of best practice
in hazard management in the Caribbean, Simpson and Gladin (2008) note that incentives
may be required to promote good practice in DRR amongst tourism operators. This may
require interventions by the public sector, especially in an environment where developers
prefer to invest in projects that have already proven to be successful elsewhere, thus
avoiding innovative and resilient forms of tourism development (Honey and Krantz 2007).

The broader literature documents a range of measures implemented by individual
stakeholders to manage and reduce disaster risk (e.g. Burby and Wagner 1996; UNEP and
CAST 2008) and increase adaptive capacity (Hufschmidt 2011). More recently, the focus
has shifted from one of reactive response measures to a more comprehensive, participatory,
and proactive disaster planning (Innocenti and Albrito 2011; Daly et al. 2010; Wisner
2009).

More specifically, it is now recognised that effective DRR needs to invest into disaster
prevention and preparedness, alongside response, and also benefits from proactive recovery
planning, resulting in the so-called prevention, preparedness, response, and recovery
(PPRR) framework of the disaster management cycle (Cutter 2003). The PPRR approach is
in line with Hufschmidt’s (2011) pre- and post-disaster phases of adaptation and Faulkner’s
tourism disaster management framework (2001) and has been “tested” in the context of
tourism (Becken and Hughey 2013). Although the PPRR has been criticised for the implied
clear delineation between the phases in a disaster (Crondstedt 2002), we consider that it
remains a useful way of categorising different types of measures. It is arguable that the
PPRR approach represents a particular “dominant” paradigm (the “hazard” or “behav-
ioural” paradigm) that ignores underlying (political) causes of vulnerability, such as
poverty and gender, and that it positions disasters as extraordinary events rather than part
of normality of the marginalised in society (Smith 2004; Gaillard and Mercer 2012).
However, in using PPRR as a means to categorise types of measures that can be taken, we
do not ignore structuralist or political ecological paradigms of vulnerability. We see
techniques, such as community-based risk reduction, livelihoods analyses, and the use of
participatory approaches (e.g. Mercer 2010; Gallard 2010; Chambers 1995; Daly et al.
2010) as using measures that can be categorised using PPRR. Planning and poverty
reduction programmes are themselves part of preparedness, whether community-based
bottom—up or driven by a top—down process.

2.3 Proposed framework

There is no comprehensive disaster risk reduction framework specific for tourism that
integrates all of the factors introduced above, especially when focusing on natural hazards,

@ Springer



960 Nat Hazards (2014) 71:955-972

as well as impacts from future climate change (Kelman and Khan 2013). Clearly, a
framework needs to comprise the interaction of natural hazards with human vulnerability
factors, in the broader context of external and local changes of the physical and human
environment (Hewitt 1997), including local, national, and global disaster policy frame-
works (Comfort et al. 1999). While a large number of vulnerability models exist (for a
review and comparison of six models see Hufschmidt 2011), Turner et al.’s (2003) vul-
nerability framework serves as a suitable basis for developing the tourism disaster vul-
nerability framework (TDVF). Turner et al.’s framework builds on progress in
sustainability science (blending hazard and climate change research), and can be usefully
modified by borrowing from other vulnerability frameworks to better match the DRR
focus. Key characteristics of Turner et al.’s framework are (1) the linkages between the
place-based system in question and its wider human and physical environment, (2) par-
ticular hazards that stem from the cross-scale processes and conditions, (3) the vulnera-
bility elements of the place-based system itself, including inherent sensitivities, coping
mechanisms, and planned responses to impacts, and (4) particular inclusion of dynamic
changes in the external and internal environments. Different types of linkages and
dynamics characterise both the specific human—environment system and its global context.

The TDVF conceptualises a tourist destination as a human—environment system, which
is nested within the wider global and regional environment (Fig. 1). A tourist destination
(i.e. the “element at risk”, Hufschmidt 2011) includes all organisations (both public and
private sectors), individuals (e.g. local people and tourists), communities, infrastructure,
and environments that are involved more or less directly in tourism as a socio-economic
activity. A destination can be as small as one particular (outer) island. Using such a place-
and people-based interpretation of vulnerability is more in line with natural hazards
research than with climate change research where vulnerability is often seen as systemic to
larger areas such as a nation (Wisner 2009). At destinations, hazards result as an interaction
of changes in human and environmental conditions. These in turn are influenced by larger-
scale global drivers, for example climate change, and the political environments in which
they occur and develop (Comfort et al. 1999). As in Turner et al.’s original framework, the
hazards sit partly within the system of the tourist destination and partly external to it.
Hazards interact with the destination’s inherent vulnerability; the results of this interaction
can be interpreted as risks and impacts. Vulnerability is composed of social, economic, and
environmental dimensions (Moreno and Becken 2009). All systems have some inherent
coping mechanisms (as indicated in Turner et al.’s framework), but there is also a need to
proactively develop measures that help to reduce vulnerability, address barriers to effective
DRR, and reduce hazards. All of these are visualised with reverse arrows. While Turner
et al. refer to such actions as adjustment and adaptation responses, in line with the ter-
minology commonly applied in climate change research, we propose to employ the DRR
typology of prevention, preparedness, response, and recovery prevalent in emergency
management.

Effective DRR at a particular destination may also impact positively on external trends,
visualised by an arrow from the tourist destination to the global and regional environment.
The TDVF has been simplified somewhat from the original framework, and a number of
elements and linkages are not shown (e.g. an explicit distinction into exposure and sen-
sitivity). The omission does not deny their importance, but is a result of focusing this
present analysis on processes that can be evaluated empirically within the scope of this
research.
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Fig. 1 The tourism disaster vulnerability framework used in this research

3 Methodology

To validate the TDVF, empirical data were collected from three regions where popular
island tourist destinations are found, namely: (1) the Caribbean, (2) the Pacific, and (3) the
Indian Ocean (see also Méheux et al. 2007). While there are considerable differences
between these regions and amongst individual destinations within the regions, the islands
are all characterised by high levels of tourism with a particular focus on beach-based
tourism. All of the destinations considered in this research display a high exposure to a
range of natural hazards, most notably tropical storms, flooding, and tsunamis (see also
Table 1).

Due to the exploratory nature of this research, it was important to develop a research
design that generates a very broad range of perspectives and insights and that also allows
participants to express their views, concerns, and experiences in a relatively unconstrained
format. A qualitative research approach using in situ interviews was used to facilitate
collection of information (Creswell 2009). While the research is inductive in that themes
emerged during data collection, the research was guided by the general assumptions of the
tourism disaster vulnerability framework, namely the existence of a hazardscape, vulner-
ability factors, and response measures, all of which influence each other.

Empirical material was collected in mid-2011 (Caribbean) and mid-2012 (South Pacific
and Maldives) by means of semi-structured face-to-face and telephone interviews. The
schedule included both general and more specific questions that captured practitioners’
experience with hazards and disasters in island destinations. National and regional level
stakeholders in the public and private sectors were selected based on their professional
positions (e.g. Chief Executives of tourism organisations), as well as using the referral
technique of snowball sampling (Babbie 1989; Singleton et al. 1993). Representatives of
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regional or international organisations were asked about their views on the particular island
where they were based, but also on the broader region. Disaster management experts and
industry practitioners (e.g. resort owners/managers) were interviewed on their views
relating to the natural hazards that affect them most frequently, including their past
experience with damage and loss associated with these natural hazards, and the measures
taken to deal with future hazards and reduce disaster risk. To further “tease out” potential
vulnerability factors, without asking explicitly about vulnerability (as this is a technical
term not necessarily utilised by tourism stakeholders), further questions on barriers and
incentives to DRR were asked. In addition, two questions on the current policy environ-
ment and future policy needs to effectively deal with natural hazards were posed.

Altogether, 73 interviews were conducted with various tourism or disaster management
stakeholders (Table 2). Interviews were in the English language, with the exception of four
interviews in the Maldives which were undertaken in the local language Dhivehi. These
were translated and transcribed by a bilingual researcher. All interviews were audio
recorded and additional notes were taken during the interview to capture the interviewers’
thoughts. The material from the transcripts and notes was coded to identify key themes.
Direct quotes are used in the analysis to provide an impression of the “original voice” and
to underpin specific points. Respondents remain anonymous, but where useful and
appropriate, organisations are identified.

4 Results
4.1 Hazards: environmental and human conditions

The interviews revealed a wide range of natural hazards that stakeholders are aware of, or
have personally experienced in their respective island destinations (Table 3). The common
denominator for all destinations is severe weather systems such as tropical storms, strong
winds and flooding. One engineer from Fiji, who works closely with the tourism sector,
noted: “...when you talk Fiji, you talk hazards and engineering...normally 90 % of the
time, we’re talking...cyclones”. Respondents from all destinations reported concerns about
water shortages and drought, but these were often highly localised depending on the
particular island’s geography. For example, drought was a concern in relation to Vava’u in
Tonga, but not reported in Tongatapu, the main island.

Climate change was mentioned as an important environmental factor that increases the
hazard exposure of tourism in island destinations. A representative from an international
organisation based in Samoa commented, “I think pretty much every climate change risk
that affects coastal communities is affecting tourism [...] we all know that tourism is a
microcosm of the environmental factors”. In the case of the Maldives, perceptions of
climate change were ambiguous, especially in relation to coastal erosion and inundation.
Some research participants were of the view that erosion is a natural phenomenon (“we
don’t really consider it a natural hazard because it is a seasonal thing, it happens”, rep-
resentative of an international organisation in the Maldives) or caused by humans (e.g. due
to the use of speedboats), while others emphasised the challenge that sea-level rise con-
stitutes for tourism and other sectors. Erosion is therefore a good example of how human
(e.g. hard protective structures) and environmental factors (e.g. severe weather) interact to
create local hazards (as depicted in the TDVF, Fig. 1).

The hazardscape is perceived by research participants to be influenced by changes in
socio-economic conditions and business practices that stem from more general trends,
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Table 2 Interviews undertaken for this study

Region Countries Public sector Private sector Other organisation Total

Caribbean Regional 1 5% 8
Trinidad and Tobago 5 8
Antigua and Barbuda 2% 8 10
Jamaica 4 1 5

Pacific Fiji 2 7 4 13
Samoa 3 3* 3 9
Tonga 2 6 8

AIMS The Maldives 5 4 3 12

Total 73

? One interview by phone

Table 3 The range of hazards reported by research participants

Destinations Range of hazards

Caribbean: Antigua and Barbuda, Tropical storms and hurricanes; Coastal erosion; Storm surge;

Jamaica, Trinidad and Tobago Coastal flooding; Drought; Earthquakes; Landslips; Tsunamis;

Sea-level rise; Unusual precipitation patterns and heavy rains;
Rogue waves; Winter swells; High near shore temperatures;
Coral bleaching; Harmful algal blooms; Dirt and other by-
products that travel from inland storm drainage out to the coast;
Marine pollution; and Jellyfish

Pacific: Fiji, Samoa, Tonga Cyclones; Tsunamis; Coastal erosion; Storm surge; Flooding;
Drought; Earthquakes; Landslips; and Sea-level rise

Maldives Flooding; Tsunamis; High air temperatures; Coral bleaching;
Severe weather; Drought; Coastal erosion; Loss of biodiversity;
Climate variability; and Disease (dengue fever)

external to the particular tourist destination. For example, one engineer in Fiji made the
connections between the competing need for the built environment to be culturally Fijian in
appearance, the use of particular materials to achieve market driven aesthetical goals, and
the resulting sub-standard quality of the physical resilience of accommodation buildings:
“Timber shingles in my opinion while they look good but you’re just asking for trouble
when the next cyclone comes along...”. Another example of human factors driving
exposure to hazards comes from the Maldives, where a tourist resort manager pointed out
that beaches are highly dynamic and that coastal erosion is a problem only because “we
define an area as the beach, it’s the building, it’s the jetty, and it’s the guest services
area...”. Thus, the global demand for beaches close to the resort magnifies the natural
hazard, because it denies the natural dynamics of beach systems.

Changing conditions and challenges beyond the particular island destination, as indi-
cated in Fig. 1, were also identified as relevant. In the South Pacific, for example, stake-
holders perceived that the region’s efforts in disaster risk reduction are substantially
compromised by the dispersed nature of the different nations and destinations, which
makes travelling around the Pacific time-consuming and expensive. Further, island nations,
especially in the Maldives and the South Pacific case studies, were believed to experience
difficulties in accessing support for hazard-related projects; partly because they lack the
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Table 4 Vulnerability drivers and risks identified in the interviews

Vulnerability driver Risks

Islands’ high dependence on coastal tourism Reduction in tourist arrivals and reduced economic
contribution, increased unemployment and decreased
regional development

High tourist demand for a coastal product Unsatisfactory tourist experience and limited repeat
visitation. Compromised health and safety risk for
tourists staying close to the beach.

Deficient planning and coastal development, Damage to buildings, infrastructure and environmental

and lack of implementation of legislation assets
Financial costs to businesses and/or insurance companies
Public sector liability and costs.

Lack of private sector resources to effectively  High costs to businesses in case of a disaster; implications

implement DRR for business viability and reputation
Unsustainable burden on the public sector and civic
society
Loss and degradation of coastal ecosystems Losses of biodiversity and environmental assets (e.g.

coral and fish species)
Compromised provision of ecosystem services (e.g.
protective function of mangroves and reefs)

resources and capacity to administer projects. The dependence of DRR activities on
international support and finance was particularly evident in the South Pacific and the
Maldives, but was also observed in the Caribbean. The lack of integration between disaster
risk reduction and climate change adaptation initiatives was noted by several interviewees,
although interviewees also reported on a number of regional or national level initiatives,
both in the Caribbean and the Pacific that explicitly seek to integrate both DRR and CCA
considerations. Tonga was discussed as one of the few countries where both are integrated
into a holistic national policy framework.

4.2 Vulnerability and risks

Vulnerability and associated risks are shaped by a range of factors that are common, in
principal, across the island destinations examined in this research. Five key vulnerability
drivers for tourism are summarised in Table 4.

The core product at all destinations examined in this research is beach tourism. A
tourism official in Antigua and Barbuda commented, “it would be very, very difficult to
move from the beach...because of the sheer size of the island and the natural resources that
exist.... tourism basically exploits what’s there”. Thus, regardless of the hazards inherent
in coastal areas, tourism, including core infrastructure such as airports, is firmly anchored
around the narrow strips where the land meets the sea. Some research participants
recognised the challenge associated with operating in such exposed locations: “One of the
problems is that the way that coastal tourism has evolved ... has left no buffer area
available...to deal with some of these vulnerabilities and the risks associated with these
hazards” (industry representative from Barbados). Risks associated with an over-depen-
dence on coastal tourism relate to potentially severe economic impacts following a natural
disaster, for example a cyclone or hurricane that destroys both tourism assets and the
natural environment.
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Tourists do not appear to be actively demanding that a hotel operate at a prescribed
distance from the sea, or has any other particular safety precautions in place. The opposite
seems to be the case, at least in the minds of some industry stakeholders: “This industry
was born on people being able to sleep and roll out their bed and go and lie on beach chairs
and enjoy themselves” (Caribbean respondent). Thus, the present situation of tourism
operations close to the beach is a result of historic, and sometimes deficient, planning
processes (“there are some properties throughout the Caribbean that are very close and
probably should never have been built that close to the beaches”, private sector inter-
viewee), and on-going demand for this type of product. While tourists demand beach
experiences, inadequate siting and coastal management may pose risks to tourist safety and
the quality of tourist experience.

Several interviewees pointed to the lack of adequate legislation and the insufficient
implementation of existing policies. This was particularly evident in the Maldives, where a
government official commented “in the government we are very fond of attending con-
ferences, but we don’t accept or apply the recommendations. We are signatories to many,
but we don’t act on these policies”. Further, one non-governmental interviewee in the
Maldives elaborated “if you look at the Disaster Management Bill, it hasn’t been endorsed,
it has been in draft form since 2006. Can you believe since 2006? It has not passed the
Parliament yet, it hasn’t gone to the Parliament yet.” The challenges of implementation
and policing were also referred to in Fiji where industry self-regulation was seen as a
viable option for improving disaster risk reduction: “...we can’t police every tourism
investor to doing what is best for Fiji and tourism” (Government interviewee). Addressing
those legislator challenges would reduce the risks associated with high damage costs after a
disaster and also reduce public sector liability and associated costs.

Probably the most critical vulnerability driver that emerged from the interviews is the
lack of private sector interest and investment in disaster risk reduction. Limited awareness,
knowledge and concern were observed in all studied regions, although those affected by
the tsunami in Samoa and Tonga showed higher levels of concern. In the Caribbean, a
participant from a non-governmental organisation stated “For the financial controller and
the CEO in a property—my thing is to keep my rooms filled and if a disaster comes along
then I deal with it... so ... it is on my mind but it’s not the first thing on my mind”. There
was even evidence of some in the tourism sector consciously downplaying risks to safe-
guard a positive image of the destination, rather than one that inspires fear amongst
tourists. This was particularly apparent in the Maldives, where one resort manager com-
mented: “For example, if we make emergency evacuation plans and put a lot of posters in
the guest’s room. When they come for the first time, they say ‘what is going on—are we
safe in this place’?”

Tourism is generally seen as an economic activity (“businesses are mostly for profit
making sometimes they are not really willing to go investing in mitigating climate change
or hazards”, public sector interviewee, Maldives), and uncertainty around probabilities of
hazards and their impacts make investment decisions in relation to DRR difficult. Very
limited information on investment costs and pay-back times is available and managers are
not able to make a clear-cut business case (as opposed to investments into energy effi-
ciency, for example Mahon et al. 2013). Not addressing disaster risks, however, may result
in an increased burden on the public sector and civic society, thus creating an external cost
from tourism to society. In some cases, more specific information, such as better warning
systems, would assist operators in their preparedness. Other tourism-specific factors, such
as high staff turn-over, operating in remote locations, and a perceived lack of interest in
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disaster measures by tourists, act as barriers to private sector engagement with risk
reduction measures.

The interviews clearly contained reference to poor environmental management that
exacerbates the vulnerability of tourism in island destinations. The representative of an
international organisation in Samoa reported the great demand to build seawalls (probably
in response to the 2009 tsunamis) to protect shorelines and properties, even though these
are often poorly constructed and destroy the natural beach environments. In the Maldives, a
common concern related to waste management and the pollution of marine ecosystems,
which weakens their resilience to natural hazards. Again, insufficient implementation of
policies, such as environmental impact assessment requirements was noted, as well as lack
of awareness or concern about environmental issues on the part of the local population.
The risks associated with compromised ecosystems (e.g. a reduced carbon sequestration
capacity of mangrove forests) are a good example of a cross-scale effect, where local
conditions can have repercussions for the condition of the global environment.

4.3 Risk reduction measures

The risk reduction measures discussed in the interviews cover all four phases of PPRR.
Prevention typically involves planning or standards (e.g. building standards to withstand
strong winds). In Fiji, for example, development in the coastal zone above the high water
mark is subject to town planning requirements and a 30 m setback distance is applied.
Similarly, the Environmental Impact Assessment Act 2003 in Tonga requires environ-
mental impact statements for any major projects, including tourism or recreational resorts,
buildings or facilities. In determining an assessment the Minister for the Environment must
consider whether the project will “result in the occurrence, or increase the chances of
occurrence, of natural hazards such as soil erosion, flooding, tidal inundation, or hazardous
substances” (Government of Tonga 2003, p. 8). Such a process should reduce the vul-
nerability of new resorts that exceed the definitional thresholds.

Hazard reduction and disaster prevention was also considered in some private sector
activities. For example, resort owners in Samoa began using traditional vegetation for the
roofs of the fales (beach huts), but tying them on more securely. The idea was that if they
were destroyed by an event they would be relatively easy to replace, but that the method of
tying them would make it more difficult for them to be destroyed. Non-traditional metal
roofing had proven extremely hazardous in the 2009 tsunami, severely injuring several
tourists, and is now avoided in construction.

Disaster preparedness is pursued by both the private and public sectors. A Maldivian
resort owner stated that they cannot prevent a tsunami, but “we can prepare our teams and
be ready for such situations so that they can react or act on the situation and everybody is
safe and it doesn’t affect the business”. In Fiji, the national disaster management agency
reported that the organisation works closely with hotels to ensure that they have multi-
hazard disaster management and contingency plans, including evacuation plans. The
estimate given was that about 90 % of hotels have such plans in place.

Public sector preparedness often relates to the provision of early warning systems. Fiji,
for example, receives assistance from Australia and New Zealand to enhance existing
warning systems with satellite technology and computer models that supply technical
hazard information, including for severe weather events. The partnership established
between the National Disaster Management Office and the two cell phone operators in
Tonga had led to the establishment of a system to send an “impending event” warning text
to all-subscribers. One resort manager commented specifically on the value of this as it had
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meant a warning at 05.00 h of an impending cyclone that had established itself overnight,
in the period since the last weather forecasts before they had gone to bed.

A number of tourism stakeholders have invested into systems that facilitate an effective
response. Tourism Fiji, the national marketing agency, has developed a crisis section to the
organisation’s website that is dormant during times of normalcy but is activated and loaded
onto the website’s front page during a crisis. The website gives real time information and
status updates on the tourism industry’s response to a crisis or disaster event and is key in
managing crisis communications for the destination.

A senior disaster management representative reported that for the western division of
Nadi, there was a separate water main for the tourist destination that serves only the resorts
in normal times and has priority restoration rights in times of disaster. Hotels also receive
special consideration and priority in terms of disaster recovery with regards to electricity
restoration. While such arrangements potentially fuel local conflict, they are likely to
enhance the recovery of tourism. Comments about the greater resilience of tourist resorts
compared with local communities, and their ability to invest in disaster risk reduction and
recovery measures, were also made in the Maldives. Several interviewees discussed the
importance of insurance and business continuity plans for a successful recovery, and new
ways of insuring business against hazards (e.g. index insurance) are explored in the
Maldives and the Caribbean. One South Pacific stakeholder commented on the lack of
insurance in the South Pacific compared with the Caribbean.

5 Discussion

The need to better understand the vulnerability of tourism to natural hazards is obvious
(Wisner 2009). Tourism is growing globally, and the demand for island tourism is on-going
(UNWTO 2011). However, it is also well-established that islands are exposed to a wide
range of hazards (Méheux et al. 2007). Global trends of mounting pressures in coastal
zones (e.g. from population growth and economic development) in combination with
global environmental change are increasing the precariousness of human—environment
systems in these geographic areas (Pelling and Uitto 2001). Since tourism is a core eco-
nomic activity in many islands, and at the core of many people’s livelihoods, the impor-
tance of reducing vulnerability and improving DRR for tourism is pertinent. Tourism’s
core relationship with critical infrastructure, such as coastal roads, airports, and cruise ship
terminals, makes it even more pressing to identify ways of addressing vulnerabilities
(Lewsey et al. 2004).

For these reasons, a tourism disaster vulnerability framework, based on Turner et al.
(2003) and with input from other vulnerability models (Hufschmidt 2011), has been pro-
posed and populated for a range of island destinations. Essential elements, such as the
integrative nature of human and environmental factors and the cross-scale linkages and
processes have been incorporated into the TDVF. Acknowledging the simplified and linear
presentation in Fig. 1, the broad assumption underlying this research is that hazards are a
combination of human and environmental factors that interact with a particular system in a
particular place. The local system’s vulnerability influences the type and magnitude of
risks that result from these hazards and the disaster impacts, should an event occur.
System-specific barriers may prevent the development of DRR measures; however, the
successful implementation of prevention, preparedness, response, and recovery measures
has a positive impact on the underlying vulnerabilities and the hazardscape itself (Becken
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and Hughey 2013). More explicit consideration of DRR in tourism should occur from the
business level right up to national tourism organisations (Tsai et al. 2012).

Seventy-three interviews across destinations in the Caribbean, the South Pacific and the
Indian Ocean were undertaken to gather information on stakeholders’ perspectives on
typical hazards, vulnerability drives and response mechanisms. The hazards reported were
in line with the relevant literature (e.g. Becken 2005; Pelling and Uitto 2001), although
both the interview data and previously published studies seem to focus somewhat more on
the environmental dimensions of hazards, rather than the human ones. For example,
research participants readily identified the existence of storms or tsunamis as potential or
experienced hazards, but—with some exceptions—they referred less commonly to
underlying development trends that interact with these hazards. It was often difficult to
distinguish “external” changes in human conditions (as shown in Fig. 1) from “internal”
vulnerabilities. For example, the global trend of tourism growth and the popularity of
beach-based products, including so-called over-water bungalows, have to be interpreted as
factors that exacerbate hazards. However, the local response to this trend, namely the
construction of new resorts and facilities in hazardous areas, clearly increases the vul-
nerability of the sector. The difference between externally human-enforced hazards and
system-intrinsic vulnerability is probably academic in nature, but nevertheless useful when
seeking to analyse cross-scale dynamics that drive disaster risks at a tourist destination.

The research identified important vulnerability drivers within the human—environment
systems of the different destinations studied. These fully reflected the proposed dimensions
of social (e.g. tourist demand and safety), economic (e.g. dependence on tourism, private
sector investment), and environmental drivers (e.g. insufficient waste management), as
shown in the TDVF. However, another type of vulnerability was identified in all three
regions; political vulnerability (see also Hufschmidt 2011). The lack of political will,
insufficient capacity, conflict and corruption, poor implementation and unstable political
environments (e.g. in the Maldives and Fiji) were clearly driving tourism’s vulnerability.
This political vulnerability had important flow-on impacts on other vulnerability drivers.
For example poor environmental planning, legislation and policing reportedly resulted in
deteriorating ecosystems that consequently lost their ecosystem service functions. Lack of
awareness or sense of urgency amongst public sector officials is likely to also influence
levels of awareness amongst the population, including tourism businesses (Johnston et al.
2007).

Thus, vulnerability often results from a lack of measures put in place [as also reported
by Burby and Wagner (1996), in their early study on hazard management in New Orleans],
which means that overcoming barriers to address disaster risk is essential. Barriers were
identified for both the public and the private sectors, and different approaches are required
to address them. For example, where tourist operators or resort managers were aware of
risks, such as the potential for facility-threatening erosion during storms, there was often a
lack of specific scientific knowledge of the local biophysical systems to enable an effective
response and a lack of resources to fund the necessary data gathering and analysis. Other
barriers for private sector investment into DRR were located externally to the tourist
destination (a link not shown in Fig. 1 for reasons of simplicity). Local operators are to
some extent restricted in their local decision making due to the international nature of
tourism and the substitutability of destinations.

Often, local businesses operate in conjunction with international developers, investors
and chains, and their decision making is largely driven by directives from outside the place.
It has been argued in the literature that the arrangements are sometimes designed to
transfer risk from the overseas owners to the local operators (Honey and Krantz 2007), thus
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increasing local vulnerability. However, elsewhere Burby and Wagner (1996) found that
large internationally connected hotels are more prepared compared with individual locally
owned businesses. Responses in this study indicated that larger resorts which operate as
part of a global chain had invested more into DRR than small businesses, especially
community-owned operations, such as beach fales in Samoa. The influence of international
links and business size on DRR activities deserves further research.

Notwithstanding a range of barriers, many businesses, tourism organisations, and
government agencies engage proactively in DRR. The findings indicate that the public
sector, often with support from international organisations, is often concerned with pre-
ventive measures and those that enhance preparedness. The private sector seems to focus
more on preparedness and response and possibly underestimates in some cases the
opportunities of prevention and the necessities of recovery planning. In fact, one resort
owner in Samoa commented on the lack of fairness associated with a disbursement of
recovery grants to small operators affected by the tsunami who were un- or under-insured.
Larger business, like his own, which carried some level of insurance, did not receive any
assistance, even though they also suffered complete destruction. Thus, recovery may rely
too much on public sector initiatives, and in fact, international donations and aid projects.

While this research has evaluated the TDVF across seven tourist destinations, it is
important to recognise that a detailed analysis of each destination is likely to reveal quite
different factors and processes that determine tourism’s vulnerability. Thus, the idiosyn-
crasies of a tourist destination drive its particular hazardscape, vulnerability make-up, and
opportunities for DRR measures. In fact, it was very clear that the 2009 tsunami dominated
hazard perceptions in Samoa and Tonga, whereas hurricanes and cyclones, respectively,
were the most discussed hazard in the Caribbean and Fiji, and coastal erosion in the
Maldives. The vulnerability in the Maldives was particularly influenced by the challenging
political conditions, whereas Samoan interviewees, for example, reflected positively on
their Government and recent initiatives. Interviewees in the Caribbean pointed to chal-
lenges associated with mass tourism and dense coastal development close to the beach; a
point that was not made to this extent in the other regions that operate quite different
tourism models.

It would be important to further investigate the differences between the studied desti-
nations, in particular by taking into account Turner et al.’s (2003, p. 8077) suggestions for
future vulnerability analyses. These include, amongst others, to give particular consider-
ation to the “complexity, interconnectedness, and iterative nature of the components” in a
human—environment system, the “nested scales”, and “critical interactions [...] that
suggest response opportunities for decision makers”. Such an extended analysis might also
include the role that tourists play in demanding and consuming coastal tourism products,
for example tourists’ demand for destinations that have recently suffered a natural disaster
(Rittichainuwat 2008) or the use of DRR investment as a marketing tool (Rittichainuwat
2013), and tourists’ perceptions of risk related to hazards (Villegas et al. 2013).

6 Conclusion

This research responds to the need to address the causal factors that underlie tourism
disaster risks in a context of continued growth in international tourism and the popularity
of beach-based tourism, especially in island destinations. Islands are known for their
exposure to hazards, as well as their inherent socio-environmental vulnerabilities. To
understand underlying drivers of disaster vulnerability, a tourism disaster vulnerability
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framework was developed. The conceptual model was then used to guide qualitative
empirical research in three regions: the Caribbean, the South Pacific, and the Indian Ocean.
The results highlight common, as well as idiosyncratic, factors that shape the islands’
hazardscapes and vulnerabilities. Key vulnerability drivers covered social, economic,
political, and environmental dimensions. More specifically, Governments’ (and national
economies’) dependence on beach tourism, coupled with on-going demand for beach-
based products, were two key drivers of vulnerability. In addition, the lack of investment
by industry into DRR was a major challenge. This lack is partly driven by lack of
awareness, insufficient specialist knowledge, lack of resources, and an insufficient business
case. Environmental degradation, caused both by tourism and other island activities, is
another vulnerability driver. In addition to the dimensions identified in the proposed
TDVF, an additional driver emerged, political vulnerability. Lack of adequate legislation,
insufficient implementation, and unstable political environments are core factors that
undermine DRR activities.

Despite a range of inherent vulnerabilities coupled with substantial barriers, the Pre-
vention-Preparedness-Response-Recovery model embedded in the TDVF yielded useful
information on DRR activities undertaken. Both the public and private sectors, as well as
public—private sector partnerships, have demonstrated a range of proactive and innovative
initiatives to reduce island tourism vulnerabilities and mitigate natural hazards. Consid-
ering that each destination differs from each other, mutual learning’s could be highly
beneficial. Future research might address how to best stimulate inter-island exchange of
information and knowledge. Such local-global interactions would be in line with Turner
et al.’s (2003) initial vulnerability framework on cross-scale dynamics.
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