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Abstract 

The Fifth Assessment Report of the Intergovernmental Panel on Climate Change has documented 

substantial evidence for human influence as the dominant cause of global climate change.  As some 

degree of further climate change is inevitable, natural and human systems are faced with a range of 

impacts they must adapt to.  Small island developing states (SIDS) are widely considered to be highly 

vulnerable to climate change, for which appropriate adaptation measures need to be planned and 

implemented.  SIDS are also key tourist attractions with tourism representing significant part of 

national and community economies.  As the sector is highly exposed to climate change, further 

research is needed regarding its adaptation, particularly in countries where tourism is a major 

component of future development strategies.  Additional research is also needed to understand 

climatic and non-climatic stressors that influence the vulnerability of tourism dependent 

communities and their households, including methods that facilitate comparative assessments.    

This dissertation seeks to understand climate change vulnerability at the tourism destination 

community scale in a small island developing state.  The research is guided by two goals: 1) To 

examine the influence of climatic and non-climatic stressors on the pre-existing vulnerability of a 

destination community, including its local tourism stakeholders; and 2) To employ and compare two 

methods (an indicator approach and a Community-Based Vulnerability Assessment (CBVA) 

approach) to assess vulnerability across and within the community and determine whether either or 

both can advance knowledge gaps in this understanding at the destination community scale.  

This research was carried out in the tourism destination community of Oistins, Barbados, in the 

ŜŀǎǘŜǊƴ /ŀǊƛōōŜŀƴΦ  ¢ƘŜ /ŀǊƛōōŜŀƴ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀ Ψtourism climate change vulnerability hotspotΩ by 

the United Nations World Tourism Organization, as it has the most tourism intensive economy in the 

world and because climate change impacts to its sector are predicted to be significant.  Oistins is a 

key tourist attraction in Barbados, due to its beaches, hotels and restaurants, the Bay Garden 

Vendors Area and the Oistins Fish-Market, which are all at risk from an increase in climate-related 

events.  The research undertook a mixed methods case-study.  A national tourism sector 

vulnerability assessment was completed via a critical review and empirical analysis of the literature, 

which contextualized ǘƘŜ hƛǎǘƛƴǎΩ ŎƻƳƳǳƴƛǘȅ ǎŎŀƭŜ ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ƛƴŦƻǊƳed its 

potential adaptation choices.  Field work for the indicators and CBVA was also carried out in 2010 
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and 2011.  Approximately 150 individuals participated in the research, including tourism 

stakeholders i) whose livelihoods were most connected to the tourism related activities of the 

destination community, ii) who lived in two neighbourhoods (households) adjacent to its key 

attractions and iii) who were decision-makers and/or tourism, government and community 

representatives (key informants).  Five focus groups were held with key informants to develop 

destination-community and household level indicators.  Some of the destination-community 

indicators were applied through data collection and the household indicators applied through the 

collection and analysis of neighbourhood surveys.  Individuals were also consulted via CBVA 

interviews representing vendors, fishers, beach activities, accommodation and restaurants and key 

institutional informants. 

The national tourism vulnerability assessment indicates that studies have examined climate 

change and tourism at the Caribbean or national level, with only a few having addressed adaptation 

and if so not comprehensively.  No studies have examined destination-community level 

vulnerability.  Furthermore, BarbadosΩ tourism sector is and will experience a range of climatic and 

non-climatic stressors.  Mid-century scenario planning predicts a doubling of tourism arrivals to the 

island, yet does not account for increased water scarcity or the long-term degradation of tourism 

infrastructure and assets due to sea level rise.  The assessment thereby suggests that the island 

transformatively adapt its tourism sector, by reconsidering the emphasis and location of its 

infrastructure and attractions, while diversifying its economic activities as a whole.  This could 

involve Barbados emphasizing luxury facilities and catering to fewer tourists along a protected west 

coast, where communities such as Oistins could maintain cultural attractions on an increasingly 

degraded south coast.   

With regards to goal #1, the CBVA results suggest that Oistins interviewees were exposed to 

minor and local level impacts of climatic stressors, though recent non-climatic stressors were found 

to be causing far more adverse impacts.  Tourist enjoyment of tourism-related facilities was not 

being affected by observed climate variability, though their numbers and spending had been 

affected substantially by non-climatic stressors such as the global economic crisis of 2008.  

Individuals working within small to mid-scale operations faced the highest exposure-sensitivity and 

lowest adaptive capacity to both types of stressors and resulting impacts to their livelihoods.  The 

manner in which stakeholders are coping with present multiple stressors and plan to adapt to future 
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changes, provides some insight in how they could adapt to near-term changes in climate.  In regards 

to future climate change exposure sensitivities, vulnerabilities were not well understood in the 

destination community, as stakeholders were focused on near-term or minor weather changes, not 

the more significant long-term or severe impacts of climate change, such as sea-level rise,  

ecosystem changes or mitigation policy and the mobility of international tourists.   

In terms of goal #2, this research determined that the indicator and CBVA methods were limited 

in advancing the understanding of climate change tourism vulnerability of the community level 

study area.  Destination community indicators were most applicable if a defined boundary was 

determined to collect relevant data, though even then data was lacking for the majority of indicators 

at that scale.  Household level indicators provided useful information on socioeconomic 

determinants to understand stakeholder dependence on tourism-related livelihoods, though 

analysis was found to be more worthwhile at the parish and national levels.  Of both methods, the 

CBVA approach provided a more comprehensive assessment and offered some value in community-

based adaptation.  For the tourism sector, the CBVA also provided novel information by highlighting 

that most stakeholders identified vulnerabilities and adaptation measures occurred above the 

destination community scale.  

Among the original contributions of this research, two are key.  The first is that local stakeholder 

led adaptation was not found effective to reduce tourism vulnerability, suggesting that sectoral and 

community-level adaptations are not always consistent.  The adaptive strategies suggested by 

stakeholders differed by scale, with some that could be undertaken locally by destination-

community stakeholders and others that would require the support of national or international 

stakeholders.  Second, this research advances methodology at a broader community-scale, by 

suggesting that both methods work in combination to address certain limitations of each.  Certain 

applicable destination-community indicators could identify vulnerable systems within the 

destination community and monitor long-term some of the processes and contexts of the baseline 

vulnerability detailed with the CBVA approach.  The CBVA approach could also collect qualitative 

data for the conceptually relevant indicators that were not found applicable at the destination 

community or household scale, to provide descriptive and disaggregated information to assist with 

local adaptation planning efforts.   
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The results of this research provide several contributions to theory, practice and policy.  

Theoretically, the research demonstrated the assessment of tourism sector vulnerability of SIDS to 

multiple stressors at several scales.  The empirical results propose enhancing local stakeholdersΩ 

adaptive capacity to current stressors, including increasing their understanding of climate change 

and its predicted impacts to the tourism sector and to their destination-community.  .ŀǊōŀŘƻǎΩ 

tourism industry also benefits from this research, as it identifies gaps pertaining to the 

understanding of sector vulnerability at several scales and highlights areas in which it can build 

adaptive capacity and adapt.  Methodologically, the results show how an indicator and CBVA 

approach could be used in combination if a broader assessment is required at a community level.  

Stakeholders also concluded that in future, for SIDS the size and density of Barbados, it would be 

more useful to define and develop indicators for a national tourism destination.  In summary, this 

research has contributed to the further understanding of vulnerability in small island tourism 

dependent communities, thereby informing more effective sectoral and community-based 

adaptation initiatives.   
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Chapter 1 

Introduction 

1.1 Background Statement and Research Justification 

As noted by the Fifth Assessment Report (AR5) of the Intergovernmental Panel on Climate Change 

(IPCC), global climate change, caused by natural variability and human activity, is one of the most 

pressing issues currently facing humanity (Alexander et al., 2013).  From 1880 to 2012, the average 

global temperature increased by 0.85°C, for which the IPCC has documented substantial evidence 

for human influence as the dominant cause of warming due to increasing greenhouse gas (GHG) 

emissions (Stocker et al., 2013).  As Alexander et al. (2013), p. 3 note, άWarming of the climate 

system is unequivocal, and since the 1950s, many of the observed changes are unprecedented over 

decades to millennia. The atmosphere and ocean have warmed, the amounts of snow and ice have 

diminished, sea level has risen, and the concentrations of greenhouse gases have increasedέ.  

Further evidence is reported by the World Meteorological Organization (WMO), which notes that 

the 2001-2010 decade was the warmest for both hemispheres and for land and ocean surface 

temperatures since measurements started in 1850, which has led to unprecedented high-impact 

climate extremes, including precipitation and floods, tropical cyclones, heat waves and drought 

(WMO, 2013). 

The international community has made some climate change mitigation efforts by reducing 

greenhouse gases emissions and enhancing their sinks (IPCC, 2014).  Such efforts include several 

parties to the United Nations Framework Convention on Climate Change (UNFCCC) agreeing to the 

Ψ/ƻǇŜƴƘŀƎŜƴ !ŎŎƻǊŘΩ in 2009, which aimed to keep the global average increase in temperatures 

below 2°C relative to pre-industrial levels to avoid the worst effects of climate change (UNEP, 2013).  

This Accord involved parties pledging to reduce GHG emissions by 25 - 40% from 1990 levels by 2020 

to stabilize global temperature by 2100 (den Elzen, Mendoza-Beltran, Vliet, Bakker, & Bole, 2009; 

UNFCCC, 2013a; UNFCCC, 2013b).  As of 2010, global GHG emissions were considerably higher than 

the median estimate of the emissions level in 2020 to meet the 2oC target and continue to grow 

(Hof, den Elzen, & Roelfsema, 2013; Meinshausen et al., 2009; Roelfsema et al., 2013; UNEP, 2013).  

Recent studies indicate that society should prepare to address the impacts of 4oC of warming by 



2 

 

2100 over pre-industrial levels, which could lead to extreme heat-waves, life threatening sea-level 

rise (SLR), decreasing food stocks and biodiversity loss, with adverse impacts to be felt most acutely 

in developing countries (New, Liverman, Schroeder, & Anderson, 2011; Oppenheimer et al., 2014; 

World Bank, 2012a).     

Even if anthropogenic GHG emissions were to cease, the IPCC AR5 notes that due to the past and 

present rate of GHG emissions, the earth will undergo a certain level of additional climate change 

and resultant impacts will continue for many centuries (Alexander et al., 2013).  As some degree of 

change is inevitable, human and natural systems are faced with a range of impacts that they must 

adapt to.  Adaptation can be defined as άthe process of adjustment to actual or expected climate 

ŀƴŘ ƛǘǎ ŜŦŦŜŎǘǎέ, p. 1, IPCC (2014).  In human systems, adaptation aims to minimize harm or exploit 

beneficial opportunities, while in natural systems, human intervention can assist adjustment to 

expected climate and its effects (IPCC, 2014).  Adaptation types can be reactive or planned, with 

measures including structural, physical, institutional and/or social responses (Field et al., 2014; Smit 

et al., 2000; Smithers & Smit, 1997).  Adaptation efforts can be focused at the sectoral level and to 

those sectors that would be most affected by climate change, including agriculture, human health, 

water supply, coastal management and tourism (Handmer et al., 2012; Klein, Schipper, & Dessai, 

2005).  Furthermore, as adaptation efforts have not always been planned and implemented 

efficiently at the national level, local approaches have also been developed for communities and 

ecosystems (UNFCCC, 2013c).  The local level includes individuals, households and communities, 

with the latter being a distinct collection of households (Coombes, Green, & Owen, 1988; Ford & 

Pearce, 2012; Hinkel, 2011; Smit & Wandel, 2006). 

To adapt to present and future climate change impacts, communities, regions and countries can 

undertake the following: assess impacts, vulnerabilities, risks and opportunities; plan for adaptation; 

implement adaptation measures and monitor and evaluate adaptation initiatives (UNFCCC, 2013c).  

Conducting scenario-based physical impact assessments of sectors, regions and countries can be a 

first step to consider climate change adaptation options (Burton, Huq, Lim, Pilifosova, & Schipper, 

нллнΤ CǸǎǎŜƭ ϧ YƭŜƛƴΣ нллсΤ YŜƭƭȅ ϧ !ŘƎŜǊΣ нлллΤ hΩ.ǊƛŜƴΣ 9ǊƛƪǎŜƴΣ bȅƎŀŀǊŘΣ ϧ {ŎƘƧƻƭŘŜƴΣ нллтύ.  It 

can also include evaluating the pre-existing vulnerability of communities, regions or countries to 

climatic and non-climatic stressors, when the goal is to target adaptation strategies towards the 

most vulnerable systems (Burton et al., 2002Τ CǸǎǎŜƭ ϧ YƭŜƛƴΣ нллсΤ hΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллтΤ {Ƴƛǘ ϧ 
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Wandel, 2006).  The focus of this dissertation is on adaptation in a human system, in particular a 

community in the small island developing state (SIDS) of Barbados, located in the eastern Caribbean, 

where climate change impacts are predicted to be severe (Nurse et al., 2014).  The community is 

also dependent economically upon the tourism sector, which is considered a climate-sensitive 

sector, and for which resources will be required to implement sectoral adaptation measures (Scott, 

Hall, & Gössling, 2012).  More specifically, the dissertation examines climate change vulnerability at 

the tourism destination community scale for the community of Oistins.   

1.2 The Tourism Sector and the Vulnerability of the Caribbean 

It is imperative to address climate change in fostering sustainable tourism development, as the 

sector is one of the least prepared for its associated risks (KPMG, 2008; Scott, 2011).  Tourism is one 

the largest and fastest growing economic sectors in the world and is the primary source of foreign 

exchange for one-third of developing countries and one-half of least developed countries (UNWTO 

& UNEP, 2011; UNWTO, 2013b).  International travel is predicted to double by 2030, from 2010 

levels, with arrivals in developing economy destinations projected to increase at double the rate of 

that in developed economy destinations (UNWTO, 2011; UNWTO, 2013b).  In addition, many 

developing ǊŜƎƛƻƴǎ ƛƴŎƭǳŘŜ Ψtourism climate change ǾǳƭƴŜǊŀōƛƭƛǘȅ ƘƻǘǎǇƻǘǎΩ, where tourism is vital to 

the regiƻƴΩǎ ŜŎƻƴƻƳȅ ŀƴŘ/or because climate change impacts to its sector are predicted to be 

significant (Scott et al., 2008).  For these reasons, it is necessary to understand the tourism 

developmentςclimate change nexus for ǘƘŜǎŜ ΨƘƻǘǎǇƻǘǎΩ, in order to assess their tourism 

competitiveness and the sustainability of the sector as a development strategy (Gössling, Hall, & 

Scott, 2009).  Moreover, to reduce climate change impacts upon the sector, tourism stakeholders 

will need to engage in more adaptation efforts (Scott et al., 2008).  

Coastal zones and small island developing states, including those in the Caribbean, are among the 

most attractive areas for tourists around the world and one of the most vulnerable regions to 

climate change (Nurse et al., 2014; P. P. Wong et al., 2014).  The Caribbean has the most tourism 

intensive economy among the twelve regions of the World Travel and Tourism Council (WTTC, 

2015b).  The region has developed various tourism products emphasizing its natural assets of the 

sea and beaches, with ƪŜȅ ǘƻǳǊƛǎƳ ǇǊƻŘǳŎǘǎ ōŜƛƴƎ άsea-sand-sunέ ǊŜsorts and related attractions 

(Zappino, 2005).  Predicted climate change impacts to the /ŀǊƛōōŜŀƴΩǎ tourism sector include 
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changes in the length and quality of tourism seasons and in the number of weather extremes, 

effects on assets important for tourists (i.e. beaches) and destination image and altered tourist 

mobility due to mitigation responses (Gössling et al., 2012; Scott et al., 2012; Scott, Gössling, & Hall, 

2012).  Such impacts could lead to infrastructure damage, higher seasonal operating costs and 

business interruptions, thereby affecting tourism demand (Scott et al., 2012).  For these reasons, the 

region needs to take concerted efforts to adapt to the effects of climate change as it could have 

detrimental impacts on its tourism sector and economic livelihoods (Simpson, Gössling, & Scott, 

2008; Simpson et al., 2010).  To enable evidence-based adaptation support from the international 

community, information to assess climate change impacts and vulnerability in the Caribbean needs 

to be improved (Griffith & Gibbs, 2009; Mycoo, 2013; Simpson et al., 2010).  This includes further 

studies to ŜȄŀƳƛƴŜ ǘƘŜ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǘƻǳǊƛǎƳ ǎŜŎǘƻǊ (Becken, 2013; Bishop & Payne, 

2012).    

It is within this context, of the tourism development-climate change nexus, that this research is 

situated and for which it is important to understand the types of tourism and climate change studies 

that have been undertaken to date.  A limitation of tourism and climate change research is that the 

majority of it has been located in Europe, North America, and Oceania, with a few studies from SIDS 

or the Caribbean (Becken, 2013).  In recent years, there have been a few studies in developing 

countries (i.e. Nepal, Fiji and China), though further research is needed on the impacts of climate 

change on their tourism sectors (Becken, 2013; C. M. Hall, 2008; Kaján & Saarinen, 2013).  Additional 

research is also needed regarding potential adaptation of the sector to climate change, particularly 

for tourism-destination communities in developing countries and tourism regions considered most 

vulnerable (Becken, 2013; Kaján & Saarinen, 2013; Scott et al., 2012).   

Tourism stakeholders involved directly in the sector consist of governments, tourists, tourism 

operators, tourism service suppliers and tourism destination communities (Becken & Hay, 2007; 

Gössling & Hall, 2006b; Scott, 2006).  Of these stakeholders, tourism destination communities and 

their local operators have been identified to be the most vulnerable and to have the least adaptive 

capacity to climate change impacts (Scott & Jones, 2006).  Tourism destinations can range in size 

from a small nation to a region (e.g. Napa Valley, California) or to a specific resort or site (eg. a 

national park) (UNWTO, 2004a).  Tourism destination climate change studies to date have also 

generally centered on a small number of Western world destinations (Becken, 2013; Kaján & 
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Saarinen, 2013).  The scale of destination studies has varied from specific resorts to larger regions 

such as municipalities or countries, with only a few focusing on communities and their networks 

(Kaján & Saarinen, 2013).   

Another shortcoming in the tourism and climate change literature, of relevance to this research, is 

that the majority of studies examine a single climatic stressor (e.g. from direct impacts) and do not 

consider other multiple climatic stressors (i.e. from indirect climate-induced changes or climatic 

policy) or important non-climatic interactions (i.e. fuel price volatility) (Scott et al., 2012).  For these 

reasons, further research is also needed on the assessment of the multiple impacts of climatic and 

non-climatic stressors on a single tourism destination and how climatic drivers interact with other 

non-climatic drivers, especially in small islands (Scott, 2006; Scott et al., 2012; Simpson et al., 2010).   

This research examines the climatic and non-climatic stressors influencing adaptation of a tourism 

destination community, including its households, in the Caribbean.  No studies to date have 

examined household level vulnerability of tourism destination communities in the region, which 

would be insightful as highly vulnerable individuals to climate change include those who live in areas 

with high exposure and are dependent upon climate sensitive industries such as tourism (Boruff & 

Cutter, 2007; Dunn, 2008; Massiah, 2006).  In addition, tourism and climate change adaptation 

studies need to increase their attention on and work with host communities, their networks, 

perceptions and adaptive capacities, particularly in developing countries (Becken, Lama, & Espiner, 

2013; Kaján & Saarinen, 2013; Scott et al., 2012).  To address the community dimension in tourism 

and adaptation research, local knowledge should be considered to understand climate change 

(Brace & Geoghegan, 2011).  In particular, Brace and Geoghegan (2011) suggest άΧexploring lived 

experiences based on how local people and workers in tourism businesses understand and witness a 

destination, its climatic conditions, changes and related risks and adaptive strategiesέ (in Kaján and 

Saarinen (2013) p. 184).  By examining a tourism destination at the community scale, this research 

also considers the climate change vulnerabilities of tourism-dependent workers, which no studies 

have previously examined in the Caribbean and is a broader gap in the tourism and climate change 

literature.  For this reason, in addition to considering local tourism stakeholders involved directly in 

the sector (i.e. tourism organizations) or who have other relevant expertise (i.e. government 

organizations), this research considers stakeholders whose livelihoods are most connected to the 

tourism destination (i.e. workers, vendors, small and medium-sized enterprises).  So unlike many 
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studies that focus on understanding the perceptions of tourists, this dissertation focuses on the 

tourism stakeholders deemed most vulnerable. 

1.3 Vulnerability Assessment of a Tourism Destination Community 

This research examines the vulnerability of a tourism destination community in Barbados to climatic 

and non-climatic stressors.  Barbados was selected as a case-study site as the island and its tourism 

sector face high exposure-sensitivity to climate change, though the island also demonstrates a high 

adaptive capacity at the national level (Bishop & Payne, 2012; Boruff & Cutter, 2007; Climate 

Investment Funds, 2009; Mycoo & Chadwick, 2012).  Studies have examined climate change and 

tourism at the Caribbean or the national level (CDEMA, 2013c; GOB, 2001a; GOB, 2012), though only 

a few have addressed adaptation (CCCCC, 2009a; UNECLAC, 2011) and none have engaged in 

scenario planning to understand key challenges and develop a vision for the sectorΩǎ Ŧǳture (Scott & 

Gössling, 2015).  Knowledge limitations remain, including an examination of future trends that could 

significantly impact upon BarbadosΩ tourism sector and an investigation of sector climate change 

vulnerability at the community level.  Moreover, as community tourism is promoted by international 

and national level stakeholders to reduce poverty and diversify .ŀǊōŀŘƻǎΩ tourism product, an 

understanding of destination-community scale vulnerabilities is important (GOB, 2012; Gössling et 

al., 2009; UNWTO, 2004b).  Furthermore, this research was carried out through a case-study, as it 

examined the climate change vulnerability of a key economic sector in a specific island and one of its 

communities (Stake, 1995).  A case-study allowed for the examination of micro-level data, which is 

often not considered in broader-based studies (Evans & Gruba, 2002; Flyvbjerg, 2006).  

This dissertation seeks to understand the ǘƻǳǊƛǎƳ ŘŜǎǘƛƴŀǘƛƻƴ ŎƻƳƳǳƴƛǘȅΩǎ Ǿulnerability by 

applying two common vulnerability assessment methods: an indicator and a community-based 

approach.  Each method presents strengths and weaknesses and can inform adaptation planning.  

This research elicits insights from both methods to determine whether either or both can advance 

knowledge gaps in the understanding of vulnerability at the destination community level. 

Furthermore, bƻǘƘ ƳŜǘƘƻŘǎ Ŏŀƴ ǳƴŘŜǊǘŀƪŜ ŀ Ψstarting-ǇƻƛƴǘΩ ŀǇǇǊƻŀŎƘ ǘƻ ǾƛŜǿƛƴƎ ŀ ǎȅǎǘŜƳΩǎ 

vulnerability as a pre-existing state (context) that renders it susceptible to harm, which involves 

understanding how vulnerability changes overtime ό.ǳǊǘƻƴ Ŝǘ ŀƭΦΣ нллнΤ YŜƭƭȅ ϧ !ŘƎŜǊΣ нлллΤ hΩ.ǊƛŜƴ 

et al., 2007).   
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Quantitative and qualitative indicators can enable the comparison of phenomena between local, 

regional and/or national levels by summarizing large amounts of information (Birkmann, 2006a; 

Perch-Nielsen, 2010; UNWTO, 2004a; Vincent, 2007b).  They can also facilitate rapid vulnerability 

assessments, which can be useful to address the pace and magnitude of climate change impacts and 

adaptation challenges (Rosenzweig & Wilbanks, 2010).  Furthermore, indicators can be used to 

measure progress towards the attainment of an outcome (Bours, McGinn, & Pringle, 2014; Hinkel, 

2011; Vincent, 2007b).  If developed and applied appropriately, many scholars note that indicators 

can be a useful comparative tool for decision-makers, including funding agencies, to ascertain where 

climate change adaptation is most needed and how best to distribute investments (Bours et al., 

2014; WEF, 2014).  Other scholars argue that vulnerability indicators are the most appropriate for 

identifying vulnerable systems at the local scale, where they can be narrowly defined, and not for 

allocating adaptation funds (Hinkel, 2011).  When developing vulnerability indicators to climate 

change, sector, hazard or geographic specific criteria can be more important than generic indices 

(Cardona et al., 2012; Füssel, 2010; Hinkel, 2011).  For the tourism sector and the communities that 

rely upon it, destination assessments need to incorporate relevant vulnerability, adaptation and 

impact indicators to assist with impact comparisons amongst destinations and the synthesis of 

studies (Scott et al., 2008; Scott et al., 2012).  Indicators to assess the vulnerability of local tourism 

destination communities remain to be developed (Perch-Nielsen, 2010; Scott et al., 2012).   

Lack of data and over-simplification of information via aggregation are some of the challenges in 

using indicators (Adger, Brooks, Bentham, Agnew, & Eriksen, 2004; Bours et al., 2014; Füssel, 2009).  

For these reasons a contextual analysis and a disaggregated accounting of vulnerability, within a 

given system, also continues to be important (Bours et al., 2014; Parkins & MacKendrick, 2007).  

Qualitative, place-based studies can collect descriptive information on the determinants of 

vulnerability and facilitate a more in-depth understanding of unknowns and uncertainties at the 

household, community or economic level (Birkmann, 2006a; Ford et al., 2010; Rosenzweig & 

Wilbanks, 2010; Smit & Wandel, 2006).  Furthermore, place-based studies, such as Community-

Based Vulnerability Assessments (CBVAs), can identify climate change vulnerability determinants 

directly from a community, with the goal being to ascertain ways of implementing adaptation 

initiatives or enhancing adaptive capacity (Smit & Wandel, 2006).  In the tourism context, place-

based research would allow for the consideration of climatic conditions and tourism adaptation 
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needs that are pertinent to community members (Becken, 2013; Kaján & Saarinen, 2013).  

Nevertheless, place-based studies face limits in their comparisons across and beyond systems 

(Birkmann, 2006a; Smit & Wandel, 2006).  For these reasons, additional place-based methodologies 

are needed to more comprehensively capture the dynamic nature of vulnerability and facilitate 

adaptation planning, including those that support longitudinal studies, community-based monitoring 

and focused adaptation research (Ford & Pearce, 2012; Ford et al., 2012).   

Both indicator and place-based methods can enable comparative assessments of vulnerability and 

provide insights to target adaptation initiatives across communities (indicators) and within 

communities (place-based) (Smit & Wandel, 2006).  It is also important to consider if and how 

different quantitative and qualitative data sets can complement each other and jointly analyze 

vulnerability and depict adaptation progress (Birkmann, 2007; Bours et al., 2014; Cardona et al., 

2012; Malone & Engle, 2011).  Furthermore, to foster the most robust assessments, indicators can 

be used in combination with place-based studies, which this research aims to do (Malone & Engle, 

2011).   

1.4 Research Goals and Questions  

1.4.1 Research Goals 

This dissertation seeks to deepen the understanding of the dynamic processes and contexts 

influencing climate change vulnerability at the tourism destination community scale in Barbados.  

The research focuses on two goals: 1) to examine the influence of climatic and non-climatic stressors 

on the pre-existing vulnerability of a destination community, including its local tourism stakeholders; 

2) to employ two methods to assess vulnerability across and within the community, and based on 

specific criteria, determine whether either or both can advance knowledge gaps in this 

understanding at the destination community scale.  More specifically, the first goal involves 

undertaking a tourism vulnerability assessment at the destination community level, within the 

context of a national level understanding of vulnerability.  The second goal develops and applies a 

set of indicators for the determinants of climate change vulnerability at the destination community 

and household level.  It also carries out CBVA interviews with stakeholders whose livelihoods are 

most connected to the tourism related activities of the destination community.  By completing a 
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vulnerability assessment utilizing two methods in the same community, the research examines the 

strengths and limitations of each, including whether one method can offset any limitations posed by 

the other, to facilitate the targeting of adaptation initiatives in the destination community.  In 

summary, by examining the multiple stressors influencing vulnerability and the application of two 

methods in a destination community, this research will provide new insights into the tourism and 

climate change literature on the vulnerability of destination communities in developing countries, 

thereby fostering more effective sectoral and community-based adaptation.  

1.4.2 Research Questions 

Based on the above two research goals, this research addresses the following questions:  

Goal #1 

1. How are climate change vulnerabilities differentially distributed within the destination 

community and household levels?  Furthermore, what are the specific or unique vulnerabilities of 

tourism workers, vendors and small and medium-sized enterprises (SMEs)?  
 

2. i) How connected are the livelihoods of the neighbouring households to the tourism destination 

community? What does this imply for the best method to collect data on household-level 

vulnerability for tourism destination communities?   

 

ii) How should the household data collected in the destination community best be used?  What is 

the appropriate scale of its analysis: household level, destination community level or both?   

 
Goal #2 

3. How viable is the development and application of local level indicators to comparatively assess 

the vulnerability of tourism destination communities, including its households?  
 

4. What are the strengths and limitations of the indicator and CBVA approaches in assessing 

vulnerability at the tourism destination community level?   
 

i) Can the use of indicators overcome the scaling up and out limitations of the CBVA approach?  

More specifically, can some of the applicable indicators serve to monitor long-term the baseline 

vulnerability detailed with the CBVA approach?  

 

ii) For any indicators that are found relevant to develop, but challenging to apply at the tourism 

destination community-scale, can their determinants still be portrayed through the CBVA 

approach?   
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1.5 Dissertation Organization  

This dissertation is organized into nine chapters, including this introductory chapter.  This chapter 

has presented the background information to understand climate change and the rationale as to 

why human systems will need to adapt to its impacts, particularly in developing countries.  It then 

detailed why this research examines the tourism sector and by presenting key gaps in the tourism 

and climate change literature, reinforced the impetus to further understand adaptation in tourism 

destination communities, in particular SIDS communities.  Furthermore, the chapter introduced the 

two methods that this research will employ to assess the vulnerability of a tourism destination 

community in Barbados and ascertain how each can inform adaptation planning.  Lastly, the chapter 

ƻǳǘƭƛƴŜŘ ǘƘŜ ǊŜǎŜŀǊŎƘΩǎ Ǝƻŀƭǎ ŀƴŘ ƪŜȅ ǊŜǎŜŀǊŎƘ ǉǳŜǎtions.   

The second chapter reviews the academic literature pertaining to climate change adaptation, 

adaptive capacity and vulnerability and presents the types of studies that can be undertaken to 

examine climate change impacts and vulnerabilities.  It then details the types of methods that can 

be used to assess the vulnerability of communities, with a focus on indicator and place-based 

approaches.  The chapter then presents the tourism sector, its relationship with climate change and 

impacts of climate change on the sector.  It then details gaps in the climate change and tourism 

literature, with a particular focus on adaptation and methods to assess the vulnerability of tourism 

destination communities.  The chapter comes to a close by outlining research gaps that this 

dissertation aims to address, along with conceptual figures to assess the climate change 

vulnerability of the tourism sector in a SIDS (Figure 2) and to examine methodological gaps at the 

destination-community scale (Figure 3).      

Chapter three details the methodology undertaken for the research, including key stakeholders 

involved, its mixed-methods research approach, justification of the study site and its timeline.  The 

chapter then presents the process to develop and apply the destination and household level 

indicators, followed by the process to collect and analyze data for the Community-Based 

Vulnerability Assessment.  It then outlines how data obtained from the indicator and CBVA 

approaches were analyzed according to the criteria presented in Figure 3.  Research challenges and 

considerations and ethical issues considered are then highlighted.   
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The fourth chapter presents the detailed study area for this research, the island of Barbados and 

the tourism destination community of Oistins.  The chapter introduces Barbados, its geography, 

weather patterns and climate change, national initiatives on climate change and the importance of 

its tourism sector.  The chapter then details the tourism destination community of Oistins, its 

justification for selection, its key tourist attractions and districts for the household surveys.   

Chapter five critically assesses current literature which examines the vulnerability of BarbaŘƻǎΩ 

tourism sector to climate change, to provide context and value for the interpretation of results 

detailed in chapters 6 and 7.  This includes an assessment of predicted climatic and non-climatic 

impacts to the sector.  The chapter then empirically analyses national and regional climate change 

preparedness to date and any research gaps.  It also presents different scenarios for ǘƘŜ ƛǎƭŀƴŘΩǎ 

tourism arrivals under future climate change and concludes by suggesting measures that Barbados 

could take to adapt.    

The sixth chapter presents the empirical results of the research obtained via the development and 

application of the destination community and household level indicators.  It commences by detailing 

the conceptually relevant and refined list of implementable and operationally feasible destination 

level indicators, concluding with the results of any applicable indicators.  Similarly, it then outlines 

the conceptually relevant and refined list of household level indicators, concluding with the results 

of any applicable indicators.  The chapter then reflects on the general strengths and limitations of 

the indicator approach, as determined through the research results.   

Chapter seven details the findings from the Community-Based Vulnerability Assessment.  It 

commences by presenting an overview of the key stakeholder groups consulted in the tourism 

destination community of Oistins.  It then presents stakeholder perceptions as to current climatic 

and non-climatic stressors impacting the community of Oistins, along with coping strategies, 

resources and support, and any limits or constraints.  The chapter discusses future climatic and non-

climatic stressors that stakeholders perceived could affect their community, including future 

adaptive strategies, required resources and support and any limits or constraints.   The chapter then 

presents the empirical results of the vulnerability assessment based on the CBVA.  
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The eighth chapter analyses the research results and discusses its theoretical, empirical and 

methodological contributions.  Lǘ ŎƻƳƳŜƴŎŜǎ ōȅ ǊŜŦƭŜŎǘƛƴƎ ǳǇƻƴ ǘƘŜ ǊŜǎŜŀǊŎƘΩǎ ŜƳǇƛǊƛŎŀƭ ŦƛƴŘƛƴƎǎ 

from the national sector vulnerability assessment, the indicator and CBVA approaches, including 

recommended adaptation strategies, the capacity of local organizations and future adaptation 

strategies for the island and the destination-community.  The chapter ǘƘŜƴ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ǊŜǎŜŀǊŎƘΩǎ 

methodological findings, by reflecting on the utility of the indicator and CBVA approaches in 

ŜȄŀƳƛƴƛƴƎ ǘƘŜ ŘŜǎǘƛƴŀǘƛƻƴ ŎƻƳƳǳƴƛǘȅΩǎ Ŏlimate change vulnerability and whether they can be used 

in combination or offset any limitations of the other.   It then examines the relationship between 

household level vulnerability and the destination community.  The chapter concludes by discussing 

the practicality of defining a tourism destination at the community scale.   

The final chapter discusses how the research responded to the goals and questions presented in 

the introductory chapter.  It then presents the theoretical, empirical and methodological 

contributions of the research, including potential use of findings for each.  Directions for further 

research are also recommended, emphasizing where there is need for additional knowledge to 

continue to contribute to adaptation efforts for tourism destination communities.    
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Chapter 2 

Literature Review 

2.1 Introduction 

This chapter details the key concepts of adaptation, adaptive capacity and vulnerability that pertain 

to this research.  It then presents the types of climate change impacts, vulnerability and adaptation 

studies that are commonly undertaken, followed by the importance of scale and participation of 

local stakeholders in such studies.  Methods to assess the vulnerability of communities are then 

presented, with a focus on indicator and place-based approaches.  The chapter then details the 

significance of the tourism sector and why it is examined in this research.  It discusses the 

relationship between tourism and climate change, with a focus on climate change impacts on the 

sector.  It then presents research gaps pertaining to tourism, climate change and adaptation, 

including empirical and methodological gaps in understanding vulnerability in destination 

communities.  It concludes by summarizing research gaps that this dissertation will address and 

presents two conceptual figures.  The first assesses the vulnerability of the tourism sector in a small 

island developing state, including community level, and the second investigates methodological gaps 

in assessing vulnerability at the tourism destination community scale.   

2.2 Key Concepts  

The following section presents the concepts of adaptation, adaptive capacity and vulnerability as 

they pertain to the study of the human dimensions of climate change.  

2.2.1 Adaptation 

The conceptual roots of adaptation lie in population biology and evolutionary ecology, which pertain 

to the genetic characteristics that allow organisms to survive and reproduce (Winterhalder, 1980).  

In human environments, this can be interpreted as the success and/or survival of a culture (Smithers 

& Smit, 1997).  The concept of adaptation, like that of vulnerability, has been applied in the study of 

natural hazards, political ecology, livelihoods and more recently, in climate change scholarship (Smit 

& Wandel, 2006; Smithers & Smit, 1997).   
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In the climate change context, adaptation can be defined as the άadjustment in ecological, social 

and economic systems in response to actual or expected climate change stimuli and their effects or 

impactsέ, p. 9 (Smit & Pilifosova, 2003).  In human systems, adaptation is based on the climate 

related stimuli, its time and spatial scales (Smit et al., 2000).  Climate related stimuli can include 

stresses (continuous hazards) and/or perturbations (discrete hazards) (Smit et al., 2000).  A hazard 

can be defined as άthe potential occurrence of a natural or human-induced physical event or trend, 

or physical impact, that may cause loss of life, injury, or other health impacts, as well as damage and 

loss to property, infrastructure, livelihoods, service provision, and environmental resourcesέ p. 15, 

(IPCC, 2014) and which is άΧcharacterized by its location, intensity, frequency and probabilityέ p. 160 

(Füssel, 2007).   

Temporally adaptation can occur to long term climate change, to current and short-term 

variability in climatic conditions and to isolated extreme weather events, the last two of which can 

occur independently of climate change but are predicted to increase in magnitude and frequency as 

a result of climate change in the 21st century (Field et al., 2014; Smit et al., 2000; Smithers & Smit, 

1997).  Uncertainty regarding the extent of future change should not limit adaptation initiatives, as 

decision makers should consider the execution of effective adaptation strategies over a range of 

future scenarios (Birkmann, 2011; Denton et al., 2014; Dessai, Hulme, Lempert, & Pielke, 2009).  In 

addition, the magnitude and areal extent of the climatic disturbance should also be considered, 

when considering adaptation options (Smithers & Smit, 1997).  Spatial scales pertaining to 

adaptation are further discussed in section 2.3.3.1.  

Adaptation to climate change is also ŘŜǘŜǊƳƛƴŜŘ ōȅ ΨǿƘƻ ŀŘŀǇǘǎΩ, which involves defining the 

system and its characteristics (Birkmann, 2011; Smit et al., 2000).  In human systems adaptation can 

minimize harm or exploit beneficial opportunities, and can include a household, a community (a 

distinct collection of households), a region or an economic sector (Brooks & Adger, 2004; Coombes 

et al., 1988; Smit & Wandel, 2006).  Its system characteristics include adaptive capacity, 

vulnerability, sensitivity and resilience, which are detailed in sections 2.2.2 and 2.2.3 (Smit et al., 

2000).  Adaptive responses to climate and its effects can be also defined by their form, that is 

whether they are structural (i.e. sea walls), physical (i.e. ecological restoration), institutional (i.e. 

building standards) or social (i.e. livelihood diversification) (Field et al., 2014; Smithers & Smit, 

1997).  Successful approaches include a blend of hard infrastructure responses (i.e. climate-proofing 
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of infrastructure) and soft solutions (i.e. early warning systems) (Cutter et al., 2012; Lal et al., 2012). 

The particular response links to the goal of the adaptation initiative and whether it incrementally 

buffers the system and upholds its character or transforms it to a new state (Klein et al., 2014).  

In unmanaged systems, adaptation activities are autonomous and tend to be reactive, often 

undertaken by private actors after climate change impacts have been felt (Smit et al., 2000; Smit & 

Pilifosova, 2001; Smit & Pilifosova, 2003).  Adaptation activities can also be planned, often by public 

actors, and be reactive or anticipatory, with latter activities undertaken before impacts are observed 

(Smit et al., 2000; Smit & Pilifosova, 2001; Smit & Pilifosova, 2003).  In most circumstances, 

anticipatory adaptations have lower long-term costs and are more effective (Stern, 2007).  The 

financing of adaptation measures is important to consider, particularly for vulnerable developing 

countries, where cost estimates are higher than current adaptation funding and investment 

(Chambwera et al., 2014; UNFCCC, 2013c).  Fatality rates and economic losses associated with 

climate change, expressed as a percentage of gross domestic product (GDP), are predicted to be 

higher in developing countries, while economic losses as a whole are predicted to be higher in 

developed countries (Handmer et al., 2012).           

The UNFCCC (2013c) notes that to adapt to present and future climate change, communities, 

regions and countries will need to assess impacts, vulnerabilities and risks; plan for adaptation; 

implement adaptation measures and monitor and evaluate adaptation initiatives.  In light of the 

limited accuracy of climate predictions, it is important to note that adaptation can be carried out 

without impact assessment for a range of future climate scenarios (Dessai & Hulme, 2004; Dessai et 

al., 2009; Eakin & Patt, 2011).  Furthermore, as detailed in section 2.2.3.1, adaptation and 

vulnerability can be linked through the notion of risk1 and vulnerability analysis can be one of the 

first steps of any adaptation intervention, as the causal analysis of why a system is at risk (i.e. 

vulnerable), informs what can be done to reduce it (i.e. adapt) (Ribot, 2011).  Recent literature notes 

that the majority of adaptation studies to date have focused on impacts, vulnerability, and 

adaptation planning, with only a few assessing the implementation process of adaptation (Mimura 

et al., 2014; Noble et al., 2014).   

                                                      
1 Risk = άThe potential for consequences where something of human value is at stake and where the outcome is uncertain.  
Risk is often represented as probability of occurrence of hazardous events or trends multiplied by the consequences if these 
events occurέ (IPCC, 2014). 
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Adaptation measures must be implemented with caution due to the following reasons:  the 

opportunity for adaptation might be lesser than predicted, due to the scale of change and 

interconnectedness of impacts; adaptive capacity does not always lead to adaptation action; 

unsustainable actions might already be in place (mal-adaptations); and the metrics to establish the 

successes and any trade-offs can only be understood in the social context in which adaptation takes 

places (Adger & Barnett, 2009).  Furthermore, mal-adaptation can be defined as άaction taken 

ostensibly to avoid or reduce vulnerability to climate change that impacts adversely on, or increases 

the vulnerability of other systems, sectors or social groupsέ ǇΦ 211 (Barnett & O'Neill, 2010).  To 

avoid mal-adaptation, adaptation decisions could be screened for any possible adverse effects by 

considering whether they exacerbate the climate change problem they are adapting to by increasing 

GHG emissions, excessively burdening the most vulnerable, creating high opportunity costs relative 

to alternatives, reducing incentives to adapt, or nurturing path dependency through development 

patterns that are challenging to change in the future (Barnett & O'Neill, 2010).   

Other constraints to adaptation planning and implementation include uncertainty about 

projected impacts; inadequate resources; limited coordination amongst governance levels; diverse 

risk perceptions and partial tools to monitor adaptation effectiveness (Klein et al., 2014; Mimura et 

al., 2014; Noble et al., 2014).  To overcome such constraints, adaptation initiatives can be integrated 

(mainstreamed) with existing development initiatives and provide several co-benefits by addressing 

other goals, such as livelihood improvements, social and economic well-being and environmental 

quality (Klein et al., 2014; Mimura et al., 2014; Mohan & Morton, 2009; Smit & Wandel, 2006).   This 

can allow for a focus on Ψno-ǊŜƎǊŜǘǎΩ2 or Ψlow-ǊŜƎǊŜǘǎΩ3 options, which can be useful to address the 

limited confidence in climate change projections at the local scale, while reducing vulnerability 

under current and future climate change scenarios (Lal et al., 2012).  Adaptation choices and their 

implementation are also best facilitated when informed by equitable and participatory frameworks 

that engage communities in a manner that promotes accountability and trust (Dulal, Shah, & 

Ahmad, 2009; van Aalst, Cannon, & Burton, 2008).  Participatory stakeholder involvement can 

provide important information about the priorities that communitiesΩ, government and private 

                                                      
2 No regrets = benefits with or without climate change. 
3 Low-regrets = could increase operating costs marginally.  
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sector organizations link to the sector for which adaptation is required (Moreno & Becken, 2009; 

Noble et al., 2014).     

Current scholarship notes that worldwide adaptation is occurring and becoming entrenched in 

some planning processes, with structural and physical measures being the most common (Klein et 

al., 2014; Mimura et al., 2014; Noble et al., 2014).  Furthermore, the selection of measures has 

focused on incremental adjustments and is commencing to highlight flexibility and learning (Mimura 

et al., 2014).  To further implement effective adaptation measures, the IPCC AR5 recommends 

sustainable development pathways that unite adaptation and mitigation efforts (Denton et al., 

2014).  Such pathways can also be seen as iterative risk management, by constantly developing to 

address change within multifaceted systems (Denton et al., 2014).  Moreover, by undertaking a risk-

based approach to decision-making, adaptation limits can be considered which are context-specific 

(Denton et al., 2014; Klein et al., 2014).  In instances where adaptation limits have been exceeded, 

losses and damage may increase and the goal of some stakeholders may no longer be attainable.  In 

such cases, there may be a need for transformative adaptation to alter key traits of the system in 

reaction to climate change impacts (Klein et al., 2014). This could involve adaptations that occur at a 

larger scale than in the past, are new to the system, lead to a relocation of activities, launch new 

behaviours or create new systems of governance (Denton et al., 2014; Klein et al., 2014).  This 

notion of transformation links to resilience and is briefly detailed in section 2.2.3. 

2.2.2 Adaptive Capacity 

Adaptive capacity is considered a system characteristic of adaptation (Smit et al., 2000).  Many 

systems have limited technical, financial, institutional and, political and social capacity to plan and 

implement adaptation measures effectively (Birkmann, 2011; Huq & Reid, 2004).  As a result, when 

considering adaptation measures for a particular system, it is also important to assess and enhance 

its adaptive capacity (Adger et al., 2007; Brooks & Adger, 2004; Smit & Pilifosova, 2003).  Adaptive 

capacity can be highly differentiated within systems, as multiple processes (stressors) of change 

interact to influence vulnerability (Smit & Wandel, 2006).  Furthermore, the capacity to adapt can be 

analyzed via thresholds and coping ranges.  A coping (recovery) range ǊŜŦƭŜŎǘǎ ŀ ǎȅǎǘŜƳΩǎ short-term 

adaptive capacity and change that can be absorbed without incurring significant impacts, within 
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current institutional settings (Birkmann, 2011; Smit & Pilifosova, 2003)4.  Coping capacity can lead to 

impacts being less extreme, but it does not guarantee the capacity to adapt (Birkmann, 2011).  A 

threshold is when significant impacts exceed the coping range and result in the system undergoing a 

change of state (Smit, Burton, Klein, & Street, 1999).  Adaptive capacity can be defined as the 

medium or long-term capability of a system to change to climate stimuli, which can require 

institutional change (Birkmann, 2011; Smit et al., 2000)5.  

! ǎȅǎǘŜƳΩǎ adaptive capacity can represent material resources (attributes) available for 

adaptation, as to be presented in Table 1.  It can also include non-material and intangible attributes, 

such as sense of place, attachment or identity (Lewicka, 2011; Marshall & Stokes, 2014).  In the 

climate change literature, some scholars argue that the determinants of adaptive capacity and 

vulnerability are related, as increasing the adaptive capacity of a system can also reduce its 

vulnerability (Berkes, 2007; Smit & Pilifosova, 2003; Smit & Wandel, 2006).  άΧΦ ¢ƘŜ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ŀ 

system to climate change will be inversely related to the capacity of that system to respond and 

ŀŘŀǇǘ ǘƻ ŎƘŀƴƎŜ ƻǾŜǊ ǘƛƳŜΧέ Ǉ. 170 (Brooks & Adger, 2004).  Other scholars argue that the 

relationship between vulnerability and adaptive capacity is not always inverse, because 

communities that are highly vulnerable may also display high adaptive capacity (Gaillard, 2010; 

Handmer, 2003).  Vulnerability can be an inherent characteristic of any system and άΧǊŀǘƘŜǊ than 

trying to eliminate vulnerability, the challenges are to identify acceptable levels of vulnerability and 

to maintain the ability to respond when vulnerable areas are disturbedέ p. 412 (Nelson, Adger, & 

Brown, 2007).  For these reasons, ǿƘŜƴ ŜȄŀƳƛƴƛƴƎ ŀ ǎȅǎǘŜƳΩǎ vulnerability, it can be useful to 

distinguish its various determinants and their relationship to each other (Vincent, 2007a).    

2.2.3 Vulnerability 

In the climate change context, vulnerability is also one of the system characteristics of adaptation 

and can be defined as the άŘŜƎǊŜŜ ǘƻ ǿƘƛŎƘ ŀ ǎȅǎǘŜƳ ƛǎ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ƛƴƧǳǊȅΣ ŘŀƳŀƎŜ ƻǊ ƘŀǊƳέΣ p. 

238, (Smit et al., 2000).  Vulnerability research can be undertaken within natural hazards, 

entitlement and sustainable livelihoods, resilience and integrated research traditions (Adger, 2006; 

                                                      
4 /ƻǇƛƴƎ ŎŀǇŀŎƛǘȅΥ άThe ability of people, institutions, organizations, and systems, using available skills, values, beliefs, 
resources, and opportunities, to address, manage, and overcome adverse conditions in the short to medium termέ (IPCC, 
2014).  
5 Adaptive capacity - άThe ability of systems, institutions, humans, and other organisms to adjust to potential damage, to 
take advantage of opportunities, or to respond to consequencesέ (IPCC, 2014). 
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Eakin & Luers, 2006; Patt, Schröter, De La Vega-Leinert, & Klein, 2009).  This research undertakes an 

integrated approach to examine vulnerability to climate change and draws more explicitly upon a 

modified sustainable livelihoods approach to identify determinants within a single sector. The 

following section briefly describes the vulnerability research traditions and then provides more 

details on the sustainable livelihoods and integrated approaches. 

2.2.3.1 Overview of Vulnerability Research Traditions 

The natural hazards and disaster6 risk management (DRM) traditions initially focused on the 

biophysical vulnerability of human systems through external exposure to hazards and current 

climate variability (Cutter, 2003; Füssel, 2007; Thomalla, Downing, Spanger-Siegfried, Han, & 

Rockström, 2006).  More recent hazards traditions examine the dynamic processes affecting social, 

economic and biophysical vulnerability to hazards, while identifying its social and economic root 

causes (Adger, 2006; Cutter, 2003; Eakin & Luers, 2006; Wisner, Blaikie, Cannon, & Davis, 2004).  The 

natural hazards and climate change research traditions have found common ground in recent years, 

to further understand the underlying causes of vulnerability and become more forward looking with 

climate change adaptation strategies (Prabhakar, Srinivasan, & Shaw, 2009; Thomalla et al., 2006; 

van Aalst et al., 2008).   

Other vulnerability research traditions view internal system characteristics and social vulnerability 

as a pre-existing condition due to a lack of entitlements or livelihoods, as detailed in the next section 

(Adger, 2006; Chambers & Conway, 1992; Sen, 1981).  Vulnerability can also be examined through a 

resilience lens, which is considered a characteristic of adaptive responses (Adger, 2006; Nelson et 

al., 2007; Smit et al., 2000; Tompkins & Adger, 2004).  Current literature focuses on the social-

ecological resilience of coupled human-environments, which in addition to the ability to absorb and 

persist through disturbance, involves adapting, learning, innovating and self-organizing (Folke, 

2006).  Resilience thinking, and its process of iterative risk and adaptive management, can reconcile 

the disconnect between the short and long-term perspectives on climate change adaptation and 

address some of its complexities and uncertainties ό5Ŝƴǘƻƴ Ŝǘ ŀƭΦΣ нлмпΤ [ŀǾŜƭƭ Ŝǘ ŀƭΦΣ нлмнΤ hΩ.ǊƛŜƴ 

                                                      
6 Disaster Ґ ά{ŜǾŜǊŜ ŀƭǘŜǊŀǘƛƻƴǎ ƛƴ ǘƘŜ ƴƻǊƳŀƭ ŦǳƴŎǘƛƻƴƛƴƎ ƻŦ ŀ ŎƻƳƳǳƴƛǘȅ ƻǊ ŀ ǎƻŎƛŜǘȅ ŘǳŜ ǘƻ ƘŀȊŀǊŘƻǳǎ ǇƘȅǎƛŎŀƭ ŜǾŜƴǘǎ 

interacting with vulnerable social conditions, leading to widespread adverse human, material, economic, or 
environmental effects that require immediate emergency response to satisfy critical human needs and that may 
require external support for recoveryέ (IPCC, 2014) 
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et al., 2012).  Research on climate change vulnerability and adaptation requires an integrated 

approach and spans prior and successor traditions, as detailed in section 2.2.3.3 (Adger, 2006; Eakin 

& Luers, 2006; Patt et al., 2009).  

2.2.3.2 Entitlements and Sustainable Livelihoods 

! ǎȅǎǘŜƳΩǎ vulnerability can also be seen as a failure of entitlements or shortage of capacities (Sen, 

1981).  Such a perspective led to the emergence of the Ψsustainable livelihoodsΩ approach, defined as 

those livelihoods άΦΦΦ which can cope and recover from stress and shocks, maintain or enhance its 

capabilities and assets, and provide sustainable livelihoods for the next generation; and which 

contributes net benefits to other livelihoodsΧ", p6 (Chambers & Conway, 1992).  The approach 

focused on the well-being of a household based on its capabilities, assets and activities and on five 

capitals (human, social, physical, financial and natural) (Adger, 2006; Chambers & Conway, 1992).  

The ¦ƴƛǘŜŘ YƛƴƎŘƻƳΩǎ ό¦Yύ Department for International Development presents the five capitals in 

ǘƘŜƛǊ Ψ{ǳǎǘŀƛƴŀōƭŜ [ƛǾŜƭƛƘƻƻŘǎ CǊŀƳŜǿƻǊƪΩ (DFID, 1999).  More recently two other capitals, political 

(institutional) and cultural, have been considered within the approach (Baumann & Sinha, 2001; 

CARE, 2002; Daskon, 2010; Throsby, 1999).  Table 1, at the end of the next section, describes each of 

the seven capitals.   

The sustainable livelihoods approach is useful for detailing the root causes and multiple drivers of 

social vulnerability, as it offers insights into livelihoods that matter most and how they can combine 

to affect adaptation measures (Adger, 2006; Eakin & Luers, 2006; Hahn, Riederer, & Foster, 2009).  

The associated capitals can be useful to assess the socio-economic determinants of vulnerability, in 

particular the differential exposures, sensitivities and adaptive capacities that exist within a system 

in response to changing environmental or social conditions (Eakin & Luers, 2006).  Furthermore, 

nurturing ŀ ŎƻƳƳǳƴƛǘȅΩǎ ŜƴǘƛǘƭŜƳŜƴǘ ǘƻ ƪŜȅ ǊŜǎƻǳǊŎŜǎ ƛǎ ŎǊǳŎƛŀƭ ǘƻ ŦƻǎǘŜǊƛƴƎ ŀŘŀǇǘƛǾŜ ŎŀǇŀŎƛǘȅ ǘƻ 

climate change, as communities with greater assets often have a larger range of options to switch 

between several strategies to secure their livelihoods (Cutter et al., 2012; DFID, 1999).  

Nevertheless, the approach has been critiqued for considering too many issues or sectors at once, 

meaning that it can be useful to adopt the approach within a single sector (J. Clark & Carney, 2008; 

Haidar, 2009; Petersen & Pedersen, 2010; Wu & Pearce, 2014).  Another limitation of the approach 
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is that it is not ŘȅƴŀƳƛŎ ŜƴƻǳƎƘΣ ŀǎ ƛǘ ŦƻŎǳǎŜǎ ƻƴ ΨŎƻǇŜ ŀƴŘ ǊŜŎƻǾŜǊΩ from stresses, versus 

investigating options for long-term adaptation (Scoones, 2009). 

2.2.3.3 Integrated Approach  

Climate change is a multi-scale global change problem with diverse actors, stressors and time scales, 

for which a variety of approaches is needed (Adger, 2006; Eakin & Luers, 2006; Patt et al., 2009).  

Integrated vulnerability research traditions combine natural hazards, sustainable livelihoods and 

resilience traditions to examine external exposure to hazards and internal factors of coupled-human 

environments (Füssel, 2007).  Turner et al. (2003) and Smit and Pilifosova (2003) present key 

frameworks to examine coupled human-environments in the global environmental change context.  

Further to the definition noted in section 2.2.3, Turner et al. (2003) define ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀǎ άthe 

degree to which a system, subsystem, or system component is likely to experience harm due to 

ŜȄǇƻǎǳǊŜ ǘƻ ŀ ƘŀȊŀǊŘΣ ŜƛǘƘŜǊ ŀ ǇŜǊǘǳǊōŀǘƛƻƴ ƻǊ ǎǘǊŜǎǎκǎǘǊŜǎǎƻǊǎέ, p. 8074, while Smit and Pilifosova 

(2003) define it ŀǎ άΧrelated both to its exposure to climate change effects and to its capacity to deal 

ǿƛǘƘ ǘƘƻǎŜ ŜŦŦŜŎǘǎέΣ p. 21.  Both frameworks suggest that in addition to external exposure to 

hazards, vulnerability is influenced by the internal sensitivity and adaptive capacity (or resilience) of 

the system.  The authors define exposure as the external stress to the system, caused by variability 

and change in conditions.  They then, building on the definition presented by Smit et al. (2000)7, 

present sensitivity ŀǎ ŀƴ ƛƴǘŜǊƴŀƭ ǎȅǎǘŜƳ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎΣ ǿƘƛŎƘ ŀŦŦŜŎǘǎ ŀ ǎȅǎǘŜƳΩǎ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ǘƻ 

external stresses.  Furthermore, the Smit and Pilifosova (2003) framework employs the term 

adaptive capacity and the Turner et al. (2003) framework utilizes the term resilience, both of which 

are used to describe the internal ability to withstand or recover from the impact of an external 

stress and address potential opportunities.  Both frameworks consider environmental and social 

stresses originating from the place, region and global scales, though precise impacts are noted at the 

place (local or community) scale, which the National Research Council (2002) and Clark (1999) 

ŘŜŦƛƴŜ ŀǎ ΨΦΦΦ ŀ ǎǇŀǘƛŀƭƭȅ Ŏƻƴǘƛƴǳƻǳǎ ŘƛǎǘƛƴŎǘƛǾŜ ŜƴǎŜƳōƭŜ ƻŦ ƘǳƳŀƴ ŀƴŘ ōƛƻǇƘȅǎƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎΧΩ in p. 

8076 (Turner et al., 2003).  The frameworks also differ as the Turner et al. (2003) framework 

considers social and biophysical vulnerability, while the Smit and Pilifosova (2003) framework 

examines social vulnerability.   

                                                      
7 Sensitivity = the άdegree to which a system is affected by or responsive to climate stimuliέ, p. 238 (Smit, Burton, Klein, & 

Wandel, 2000). 
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Both frameworks suggest that vulnerability is scale and time dependent8, can have multiple 

stressors and is dynamic (varying in space in time), as environmental and socio-economic stresses 

are constantly subject to change (Smit & Pilifosova, 2003; Smit & Wandel, 2006; Turner et al., 2003).  

Due to this dynamic nature, vulnerability cannot be reduced to a single metric or easily quantified 

(Adger, 2006; Patt et al., 2009; Smit & Wandel, 2006).  For these reasons, it is easier to measure the 

ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ ŎƻƴŘƛǘƛƻƴ ŀ ǎȅǎǘŜƳΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ (Brooks, Adger, & Kelly, 2005; Eriksen & Kelly, 

2007; Patt et al., 2009).  This process-based approach views vulnerability as a pre-existing state 

(context) of a system that renders it susceptible to harm, which involves understanding how 

vulnerability changes overtime (Ψcontextual vulnerabilityΩ), as further detailed in section 2.3.2 

ό.ǳǊǘƻƴ Ŝǘ ŀƭΦΣ нллнΤ YŜƭƭȅ ϧ !ŘƎŜǊΣ нлллΤ hΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллтύ.  To capture this dynamic nature of 

vulnerability, past and current vulnerability are often viewed as a proxy for future vulnerability and 

for identifying ways to augment adaptive capacity (Adger & Kelly, 1999; Adger, Huq, Brown, 

Conway, & Hulme, 2003).   

Understanding the multiple interacting perturbations and/or stresses which can increase a 

ǎȅǎǘŜƳΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅΣ ƛǎ ƪŜȅ ǘƻ comprehensively assessing exposure-sensitivity and adaptive 

capacity (Füssel & Klein, 2006; Kelly & Adger, 2000; Schröter, Polsky, & Patt, 2005; Turner et al., 

2003).  This involves assessing the impacts of climate change on a system along with other non-

climatic drivers, such as economic growth, increasing population and increasing global 

interconnectivity (Burton et al., 2012).  Such drivers can be referred to as Ψdouble-ŜȄǇƻǎǳǊŜǎΩ, the 

assessment of two processes ό[ŜƛŎƘŜƴƪƻ ϧ hΩ.ǊƛŜƴΣ нллнΤ hΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллпΤ ¢ǳǊƴŜǊ Ŝǘ ŀƭΦΣ нллоύ or 

ΨƳǳƭǘƛǇƭŜ ŜȄǇƻǎǳǊŜǎΩ, the assessment of multiple variables of concern (Belliveau, Smit, & Bradshaw, 

2006; Keskitalo, 2008).  The IPCC AR5 notes that as a whole, the impacts of changing social and 

economic conditions have been greater on human systems than climatic-related conditions, but 

nevertheless, some impacts to human systems have been linked to climate change (Cramer et al., 

2014). 

Table 1 presents the social, economic and biophysical features that determine a vulnerable 

ǎȅǎǘŜƳΩǎ internal traits of sensitivity and adaptive capacity (exposure is determined through 

biophysical (external) conditions), based on the seven sustainable livelihood capitals.  The 

                                                      
8 With global processes occurring over longer time periods and local level processes over shorter periods. 
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determinants shed light on differences in economic resources, human skills, social capital, physical 

infrastructure, natural resources, political and cultural capital.  The determinants are dynamic, place 

and system-specific and can be assessed through a variety of methods.  High sensitivity and low 

adaptive capacity can be the result of distorted development initiatives, such as environmental 

mismanagement, demographic changes, rapid urbanization, failed governance and a shortage of 

livelihood options (Cardona et al., 2012).  Individuals and communities can also be differentially 

vulnerable, based on demographic determinants such as gender, education, wealth, age, ethnicity, 

religion, class, health status and size of household (Cardona et al., 2012), which can affect their 

access to control over the types of capital listed in Table 1.   

Table 1. Determinants of Sensitivity and Adaptive Capacity Based on the Seven Capitals 

FINANCIAL CAPITAL: Financial resources, including economic assets, monetary policies and labour policies, 
leading to economic opportunities. 

HUMAN CAPITAL: Skills, knowledge, capacity and health, including education levels, literacy, and availability 
and access of technology.   

SOCIAL CAPITAL: Quantity and quality of social resources from which people draw upon, including 
networks, membership in groups, social relations and access to wider institutions. The quality of networks is 
determined by the level of trust and shared norms that exist between members. 

PHYSICAL CAPITAL: Infrastructure and other means that enable people to pursue their livelihoods, including 
transport, shelter, energy, communications, medical, sanitation and water systems.  

NATURAL CAPITAL: Natural resources from which livelihoods are derived, including land, water, wildlife, 
biodiversity and environmental resources.   

POLITICAL CAPITAL:  Distribution of rights and power and ability to use them to further political or economic 
positions, in turn affecting livelihood options.  Includes institutions and equity (governance and policy 
structures).   

CULTURAL CAPITAL: Perceptions and practices that are key to the functioning of societies and acquired 
through history, heritage, values, knowledge, traditions, rituals and religious ideologies. 

 
Sources: (Baumann & Sinha, 2001; Brooks et al., 2005; CARE, 2002; CIER, 2009; Eriksen & Kelly, 2007; King & MacGregor, 
2000; Simpson, Gössling, Scott, Hall, & Gladin, 2008; Smit & Pilifosova, 2001; Smit & Wandel, 2006; Throsby, 1999; Vincent, 
2007b). 

2.3 Approaches to Climate Change Impact and Vulnerability Assessments  

This section details two approaches that are commonly undertaken to understand climate change 

impacts ς impact assessment and vulnerability assessment.  This dissertation undertakes the former 

approach to assess the vulnerability of Barbados tourism sector to climate change (chapter 5) and 

the latter approach to assess the vulnerability of the tourism destination community of Oistins 
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(chapters 6 and 7).  As described below, the important difference between both approaches is their 

starting points (Smit & Pilifosova, 2003).  The starting point for impact assessments is the specified 

climate and for vulnerability assessments is the system, with selected climate attributes being those 

to which the system is vulnerable (Smit & Pilifosova, 2003).  Impact and vulnerability assessments 

present different, yet complementary framings of climate change, and are often both key to carrying 

out iterative studies, providing effective adaptation measures and addressing uncertainty (Burton et 

al., 2002; Joneǎ Ŝǘ ŀƭΦΣ нлмпΤ aƛƳǳǊŀ Ŝǘ ŀƭΦΣ нлмпΤ bƻōƭŜ Ŝǘ ŀƭΦΣ нлмпΤ hΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллтύ.  This 

section also discusses the consideration of scale and participation in vulnerability assessments.   

2.3.1 Impact Assessments or ΨhǳǘŎƻƳŜΩ Vulnerability Studies  

Impact assessments focus on the impacts of climate on a system, by starting with the stimulus or 

climate scenario, and can be considered ΨŦƛǊǎǘ ƎŜƴŜǊŀǘƛƻƴΩ impact and adaptation studies (Burton et 

al., 2002; Füssel & Klein, 2006).  The studies gŜƴŜǊŀƭƭȅ ǎǳōǎŎǊƛōŜ ǘƻ ŀ Ψtop-ŘƻǿƴΩ approach to 

understand impacts as they are often undertaken at the national, regional and/or sectoral scales 

(Burton et al., 2002; Füssel & Klein, 2006; Kelly & Adger, 2000; Smit & Pilifosova, 2003).  

Furthermore, they estimate the future biophysical and economic impacts of climate change and 

identify potential adaptation measures to address any negative impacts (Füssel & Klein, 2006; Kelly 

& Adger, 2000; Smit & Pilifosova, 2003; Smit & Wandel, 2006).  In addition, impact assessments can 

ǳƴŘŜǊǘŀƪŜ ŀ ΨǎŎƛŜƴǘƛŦƛŎ ŦǊŀƳƛƴƎΩ, viewing climate change as a predicament of human influence on the 

global climate system όhΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллтύ. 

The assessment of vulnerability in impact assessments ƛǎ ŀǘ ǘƘŜ ΨŜƴŘ ǇƻƛƴǘΩ, where vulnerability is 

ŎƻƴǎƛŘŜǊŜŘ ŀƴ ΨƻǳǘŎƻƳŜΩ of a linear set of climatic stresses and seen as a particular pattern at a point 

in time όYŜƭƭȅ ϧ !ŘƎŜǊΣ нлллΤ hΩ.ǊƛŜƴΣ 9ǊƛƪǎŜƴΣ {ŎƘƧƻƭŘŜƴΣ ϧ bȅƎŀŀǊŘΣ нллпΤ hΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллтύ.  In 

particular, the amount of vulnerability is ascertained by examining the negative residual impacts 

that remain after the process of adaptation has taken place [Vulnerability = Impact ς Adaptation] 

ό.ǳǊǘƻƴ Ŝǘ ŀƭΦΣ нллнΤ YŜƭƭȅ ϧ !ŘƎŜǊΣ нлллΤ hΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллтύ.  Outcome vulnerability can be 

reduced by decreasing exposure through climate change mitigation, or devising adaptations to 

minimize negative impacts όhΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллтύ.   Earlier studies considered socioeconomic 

scenarios infrequently (UNFCCC, 2008).  These types of studies continue to be useful for mitigation, 

compensation and technical adaptation policies (Füssel, 2007; Smit & Wandel, 2006).  
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2.3.2 Vulnerability Assessments or Ψ/ƻƴǘŜȄǘǳŀƭΩ Vulnerability Studies 

In the late 1990s, attention to social drivers and institutional conditions increased and a distinction 

occurred between impact-oriented research and vulnerability assessments of human systems to 

climate (Burton et al., 2002; Kelly & Adger, 2000; Smit & Pilifosova, 2003).  As a result, climate 

change impact and adaptation studies also started to assess the vulnerability of human systems, 

thus called Ψsecond generationΩ studies [Vulnerability = f (Exposure, Sensitivity and Adaptive 

Capacity)] (Burton et al., 2002; Füssel & Klein, 2006; Smit & Wandel, 2006).  Vulnerability 

assessments can be seen as the inverse of impact assessments as they undertake a ΨǎǘŀǊǘƛƴƎ ǇƻƛƴǘΩ 

approach and view vulnerability as the present inability to cope with changing climatic conditions 

and thus as a pre-existing property of a system relative to climatic conditions όhΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллтΤ 

Smit & Pilifosova, 2003).  Such studies attempt to understand how vulnerability changes over time 

όΨŎƻƴǘŜȄǘǳŀƭ ǾǳƭƴŜǊŀōƛƭƛǘȅΩ) and identify pre-existing and current vulnerabilities of the system to 

climate.  They then examine current adaptive strategies and their potential to address future 

vulnerabilities, including opportunities or constraints for adaptation, and connect existing decision 

processes to future adaptation responses όhΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллтΤ {Ƴƛǘ ϧ tƛƭƛŦƻǎƻǾŀΣ нллоύ.  The studies 

also consider social and biophysical systems, with a particular focus on reducing internal socio-

economic vulnerability (Burton et al., 2002; Füssel & Klein, 2006).  Contextual vulnerability can be 

reduced by changing the circumstance in which climate change occurs, so that communities can 

better address altered conditions όhΩ.ǊƛŜƴ Ŝǘ al., 2007).  In addition, studies can undertake a 

Ψhuman-ǎŜŎǳǊƛǘȅΩ framing, viewing climate changes as one of the stressors affecting societies and 

focusing on the impacts of change for individuals and communities όhΩBrien et al., 2007).   

As further detailed in section 2.4, vulnerability assessments can comparatively evaluate the 

vulnerability of communities, regions or countries, based on criteria, indices and variables (Adger et 

ŀƭΦΣ нллпΤ .Ǌƻƻƪǎ Ŝǘ ŀƭΦΣ нллрΤ YŜƭƭȅ ϧ !ŘƎŜǊΣ нлллΤ hΩ.ǊƛŜƴ Ŝǘ ŀƭΦΣ нллпΤ {Ƴƛǘ ϧ ²ŀƴŘŜƭΣ нллсύ.  Such 

assessments are useful when the goal is to target adaptation strategies towards the most vulnerable 

groups, sectors and geographic areas and monitor their exposure to current and future climate-

related hazards (Downing & Patwardhan, 2004; Smit & Wandel, 2006).  Studies can also contribute 

to practical adaptation initiatives by identifying vulnerability determinants directly from the 

community, with the goal being to ascertain ways of implementing adaptation initiatives or 

enhancing adaptive capacity (Smit & Wandel, 2006).  These latter type of studies can be considered 
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Ψbottom-ǳǇΩ due to their use of participatory methods and efforts to reduce vulnerability by devising 

policy options with stakeholders, including those at risk (Burton et al., 2002; Füssel & Klein, 2006; 

Smit & Pilifosova, 2003; Smit & Wandel, 2006).   

Many vulnerability assessments also examine the vulnerability of local and regional institutions 

(Agrawal, 2008; Keskitalo, 2004; Keskitalo & Kulyasova, 2009; Lebel, Nikitina, Kotov, & Manuta, 

2006).  A multilevel focus in community adaptation work is important, as decision-making power 

often rests with government or other organizations (Keskitalo, 2007).  Institutions, especially those 

that govern, can foster adaptive capacity by providing the contexts and processes through which 

adaptations take place, including how different social groups access and use resources (Agrawal, 

2008; Brooks & Adger, 2004).  Furthermore, to address climate change, governance systems must 

have sufficient institutional adaptive capacity to modify institutions and governance processes as 

required and to decrease vulnerability in an equitable and accountable manner (Adger, Arnell, & 

Tompkins, 2005; Gupta et al., 2010; Pittman, Armitage, Alexander, Campbell, & Alleyne, 2015).   

2.3.3 The Importance of Scale and Participation 

2.3.3.1 Scale  

Vulnerability and adaptation studies can take place between differing spatial scales, with the 

particular scale depending on the objectives of the collaborating stakeholders (Mimura et al., 2014; 

Noble et al., 2014; Schröter et al., 2005; Smit & Wandel, 2006). The local level, which includes 

households and communities, are where the most severely impacted systems live (Birkmann, 2006a; 

Hinkel, 2011; Queste & Lauwe, 2006).  Households are highly organized units where members look 

ŀŦǘŜǊ ŜŀŎƘ ƻǘƘŜǊΩǎ ƛƴǘŜǊŜǎǘǎ ŀƴŘ ǘƘŜ ƭƛǾŜƭƛƘƻƻŘ ŀǎǎŜǘǎ ƻŦ ƻƴŜ ƳŜƳōŜǊ ǳǎǳŀƭƭȅ ōŜƴŜŦƛǘǎ ƻǘƘŜǊǎ 

(Vincent, 2007b).  Furthermore, local government and the private sector can play important roles in 

scaling up adaptation initiatives of communities and households and in managing financing and risk 

information (Klein et al., 2014; Mimura et al., 2014; Noble et al., 2014).  Moreover, the regional level 

is often the smallest scale where impacts can be physically modeled (Huq & Reid, 2004).  Analyzing 

vulnerability at the national level enables the consideration of impacts in and across sectors and the 

formulation and coordination of adaptation efforts at the local and regional scale (Brooks et al., 

2005; Lal et al., 2012; Mimura et al., 2014; Noble et al., 2014).  Adaptation action is also required at 
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the global level, where nations can act together under the UNFCCC and other international efforts 

(Huq & Reid, 2004).   

The processes and contexts influencing vulnerability are best understood at the local and regional 

scale (Füssel & Klein, 2006; Smit & Wandel, 2006).  Studies at such scales reveal variation that could 

be lost in national studies and are congruent with the scale at which adaptation planning takes 

place, though processes operating at broader spatial scales contribute significantly to patterns at 

this level (Füssel & Klein, 2006; Kelly & Adger, 2000; Smit & Wandel, 2006; Turner et al., 2003).  

Integration across international to local scales needs to be improved, as stronger adaptation efforts 

at the international level have not always lead to results at the local level (Burton et al., 2012; 

UNFCCC, 2013c).   

2.3.3.2 Participation  

Stakeholder knowledge, personal observations and creative thinking are invaluable for dealing with 

the complex problems of climate change (Few, Brown, & Tompkins, 2007; Kelman, 2010; Kloprogge 

& Sluis, 2006).  Local stakeholders, in particular, have the current and past experience of coping with 

and adapting to climate variability and extremes, and can provide a valuable baseline from which to 

examine and address any changes (Conde & Lonsdale, 2004; Kelman & West, 2009).  Furthermore, 

such stakeholders document their experiences with climate in different ways and can provide an 

entry point to their communities on their terms (Conde & Lonsdale, 2004; Cutter et al., 2012).  As a 

result, adaptation efforts can be strengthened by integrating local, traditional, scientific and 

technical knowledge (Burton et al., 2012; Kelman, 2010).  

Participatory approaches are most pronounced in vulnerability assessments (Carter et al., 2007; 

Füssel & Klein, 2006; Smit & Wandel, 2006).  A vulnerability assessment is the most useful when it is 

participatory, provides pertinent policy information to decision makers and is verifiable (Eakin & 

Luers, 2006; Patt et al., 2009).  Stakeholder involvement can άpromote equity in decision-making, a 

thorough and transparent exchange of information and viewpoints, agreement on key objectives and 

a general consensus on recommended measures and policiesέ, p. 35 (Ebi, Lim, & Aguilar, 2004). 

Participatory assessments can also foster learning about the perceptions of those affected by 

climate change, explore benefits and costs and examine the pros and cons of different adaptation 

strategies (Toth & Hizsnyik, 2008).    
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Challenges to meaningfully involving stakeholders include commitments of time, energy and 

resources (Conde & Lonsdale, 2004).  As a result, stakeholder involvement άΧ must be carefully 

designed and implemented, as stakeholder participation does not in itself guarantee equity, fairness 

or eventual buy-ƛƴέΣ p. 51 (Conde & Lonsdale, 2004).  This can involve more focused participatory 

approaches, which can include identifying the most vulnerable and/ or the most influential 

stakeholders and selecting ƛƴǇǳǘ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǘǳŘȅΩǎ ǇŀǊǘƛŎǳƭŀǊ ƻōƧŜŎǘƛǾŜǎ ŀƴŘ ŀǾŀƛƭŀōƭŜ ǊŜǎƻǳǊŎŜǎ 

(Few et al., 2007; Kloprogge & Sluis, 2006).  In addition, when fostering participation in vulnerability 

assessments, it is important to recognize that local knowledge might sometimes be inaccurate due 

to limitations in historical or current observations of the environment and the lack of cohesiveness 

within communities (Cannon, 2008; Ford & Pearce, 2012; Tibby, Lane, & Gell, 2007).  Furthermore, 

communities may have some universal interests, but they can also compete with each other and not 

always collaborate (Cannon, 2008).  For these reasons, at times, it can take the wider efforts of 

outsiders to foster local collaboration, as communities do not always enable the best conditions to 

reduce vulnerability (Cannon, 2008).   

2.4 Methods to Assess Vulnerability 

2.4.1 Overview 

Vulnerability assessments can include local, national and global quantitative methods and locally 

based qualitative participatory methods (Cardona et al., 2012).  Quantitative and qualitative 

approaches can complement each other to analyze vulnerability and depict climate change 

adaptation progress and performance (Arakida, 2006; Birkmann, 2007; Bours et al., 2014; Cardona 

et al., 2012).  Furthermore, Rosenzweig and Wilbanks (2010) state that there are joint needs for 

άRapid assessments of vulnerability, impacts, and interactive mitigation and adaptation options to 

meet urgent requirements as decision-ƳŀƪŜǊǎ ōŜƎƛƴ ǘƻ ƳŀƛƴǎǘǊŜŀƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƴǘƻ ΧǇǊƻƎǊŀƳǎ 

and policies; and for in-ŘŜǇǘƘ ǊŜǎŜŀǊŎƘΧ ŦƻŎǳǎŜŘ ƻƴ ƪŜȅ ǳƴƪƴƻǿƴǎ ŀƴŘ ǳƴŎŜǊǘŀƛƴǘƛŜǎ ƛƴ ǾǳƭƴŜǊŀōƛƭƛǘȅΣ 

impacts, mitigation, and adaptation topicsέ, p. 104.  As detailed below, an indicator approach can 

facilitate rapid assessments and a place-based approach in-depth research.  The particular 

approach, or combination of, depends ƻƴ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ǎȅǎǘŜƳΩǎ ƴŜŜŘ ŀƴŘ ŎƻƴǘŜȄǘ (Eakin & Luers, 

2006; Füssel & Klein, 2006; Füssel, 2007; Rosenzweig & Wilbanks, 2010).   
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In addition, as the number of climate change vulnerability assessments increase, methods and 

frameworks for cross-study comparisons (cross-scale and up-scale) become necessary (Polsky, Neff, 

& Yarnal, 2007; Rudel, 2008).  Comparative evaluation of vulnerability and adaptive capacity across 

and within communities can identify those that are the most vulnerable, thereby providing insights 

to target adaptation initiatives (Smit & Wandel, 2006; Smit, Hovelsrud, & Wandel, 2008).  Such 

comparisons can also analyze findings from several local studies and allow key actors or decision 

makers within a community or a region, who lack the time or resources to conduct their own 

comprehensive assessments, to make informed decisions about adaptation (Eakin & Luers, 2006; 

Polsky et al., 2007; van Aalst et al., 2008).   

This dissertation employs an indicator and a place-based approach to assess the vulnerability of a 

tourism destination community to climatic and non-climatic stressors.  The following section 

provides an overview of each method, including their strengths and limitations.  Section 2.5.5 

discusses the applicability of the two methods for the tourism sector, based on research gaps 

pertaining to the assessment of tourism destination vulnerability.  Section 2.6 outlines how each 

method will be investigated regarding their potential advancement of knowledge gaps in the 

understanding of vulnerability at the destination community level, including facilitation of 

comparative assessments.  

2.4.2 Indicator Based Approaches 

2.4.2.1 Overview 

Indicators can facilitate rapid vulnerability assessments by collecting readily available information on 

key determinants, which could be of use to communities who do not have the time or resources to 

undertake comprehensive assessments.  Iƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ŀŘŀǇǘŀǘƛƻƴ ǇƭŀƴƴƛƴƎΣ άAn indicator is a 

quantitative or qualitative parameter that provides a simple and reliable basis for assessing 

ŎƘŀƴƎŜΧŀ ǎŜǘ ƻŦ ƛƴŘƛŎŀǘƻǊǎ ƛǎ ǳǎŜŘ ǘƻ ŎƘŀǊŀŎǘŜǊƛȊŜ ŀƴ ŀŘŀǇǘŀǘƛƻƴ ǇƘŜƴƻƳenon, to construct a 

baseline (current vulnerability) and to measure and assess changes in the priority system (monitor 

future vulnerability)έ, p. 36 (Ebi et al., 2004).  An indicator can be a single variable.  It can also be an 

output value from a set of variables that is transformed9, weighted and combined 

                                                      
9 Facilitates comparison amongst indicators of different units and orients their values in the same direction. 
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(aggregated/averaged) into a final composite index.  Such an index can enable the comparison or 

rating of phenomena between local, regional and/or national levels and summarize large amounts 

of information in a format that is simple and understandable (Birkmann, 2006a; Perch-Nielsen, 

2010; UNWTO, 2004a; Vincent, 2007b).    

Indicators can ŀǎǎŜǎǎ ŀ ǎȅǎǘŜƳΩǎ vulnerability using numerical analyses, empirical quantitative 

data and/or normative and descriptive qualitative criteria (Birkmann, 2006b; Eakin & Bojórquez-

Tapia, 2008; Polsky et al., 2007; Wisner, 2006), as presented in the tourism context in Table 29 in 

Appendix A.  Sometimes proxy measures are used, when a measurement does not provide precise 

data but approximates the information (UNWTO, 2004a).  Indicators can also be used in future 

scenario development and to determine thresholds, that is when significant impacts exceed the 

short-term coping range, resulting in the system undergoing a long-term state of adaptation (Smit et 

al., 1999).  Moreover, indicators can be used as benchmarks to evaluate (monitor) whether the 

particular goal of adaptation planning at a particular scale has been met (Birkmann, 2006b).  

Quantitative indicators have often been used to measure specific instantaneous vulnerability 

(hazard dependent) and physical exposure to particular impacts (i.e. number of homes destroyed by 

a hazard) (Adger et al., 2004; Brooks et al., 2005; Eriksen & Kelly, 2007; UNWTO, 2004a).  They have 

had a retrospective focus in regards to experienced losses and have often been static as they signify 

a constant state, such as mortality (Bours et al., 2014; Brooks et al., 2005; Eriksen & Kelly, 2007; 

Parkins & MacKendrick, 2007).  {ǳŎƘ ƛƴŘƛŎŀǘƻǊǎ Ŏŀƴ ŀƭǎƻ ōŜ ŎŀǘŜƎƻǊƛȊŜŘ ŀǎ ΨƻǳǘŎƻƳŜΩ indicators, as 

they determine whether a particular objective has been achieved (Bours et al., 2014).  As 

vulnerability and adaptation processes are not always outcomes, other measures are needed to 

assess adaptation progress, including proxies that measure and capture the dynamic determinants 

and root causes of vulnerability (Bours et al., 2014; Brooks et al., 2005; Eakin & Luers, 2006; Parkins 

& MacKendrick, 2007).   

For the above reasons, and the fact that vulnerability cannot be measured directly and 

objectively, generic (hazard independent) quantitative and qualitative indicators, which provide 

insights on factors, processes and contexts are increasingly being used (i.e. % of trained government 

workers or existence of flood management plans) (Bours et al., 2014; Eriksen & Kelly, 2007).  

Process-based, contextual ƻǊ Ψtheory-ŘǊƛǾŜƴΩ indicators are deductive and use theories to select 
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variables and to determine the dynamic nature and root causes of vulnerability (Bours et al., 2014; 

Hinkel, 2011; Vincent, 2007b).  They measure progress towards the attainment of an outcome (i.e. 

resilience to drought), but do not assure or measure the final outcome itself (Bours et al., 2014).  In 

addition, they are often forward looking (predictive) and signify patterns of change, by assessing 

vulnerability through general development patterns, such as dependency ratios or educational 

enrolment rates (Adger et al., 2004; Bours et al., 2014; Eriksen & Kelly, 2007; Vincent, 2007b).  Bours 

et al. (2014) note that the distinction between an outcome and a process indicator is not always 

evident and depends on the particular objectiveΣ ŦƻǊ ŜȄŀƳǇƭŜ άΧ ΨƴǳƳōŜǊ ƻŦ ǇŜƻǇƭŜ ǘǊŀƛƴŜŘΩ ƳƛƎƘǘ 

be an outcome indicator if the programme objective itself is to conduct trainings. However, if the 

ǇǊƻƎǊŀƳƳŜ ƻōƧŜŎǘƛǾŜ ƛǎ ǿƛŘŜǊ ƛƴ ǎŎƻǇŜ όŜΦƎΦ ŎŀǇŀŎƛǘȅ ōǳƛƭŘƛƴƎύΣ ǘƘŜƴ ΨƴǳƳōŜǊ ƻŦ ǇŜƻǇƭŜ ǘǊŀƛƴŜŘΩ ŎƻǳƭŘ 

be a process indicatorέΣ Ǉ. 5.   

If developed and applied appropriately, indicators can be a useful comparative tool for decision-

makers, including funding agencies, to ascertain where climate change adaptation is most needed 

and how best to distribute adaptation investments (Bours et al., 2014; WEF, 2014).  Hinkel (2011) 

argues that vulnerability indicators are only appropriate for identifying vulnerable people, 

communities and regions and sectors at local scales and not for identifying mitigation targets, raising 

awareness, allocating adaptation funds, monitoring general adaptation policy or conducting 

scientific research.  The author has several bases for this claim, including that vulnerability indicators 

are only appropriate for identifying local systems, where they άΧ Ŏŀƴ ōŜ ƴŀǊǊƻǿƭȅ ŘŜŦƛƴŜŘ ŀƴŘ ƘŜƴŎe 

deductive (theory-driven) arguments are available for selecting indicating variables and inductive 

(data-driven) ones for aggregating themέ, p. 206.  Furthermore, indicators should not be used to 

allocate funds at the global level, where inductive arguments are not available and any deductive 

arguments are centered on frameworks, which can select indicating variables, but not aggregate 

them.  Furthermore, at the national level, countries should address climate change by establishing 

national priorities and creating specific programmes and projects (Hinkel, 2011).  In addition, 

adaptation policy could be monitored if it has clear goals and uses process indicators to monitor the 

institutional stages of adaptation, but not indicate vulnerability itself (e.g. whether a heat-wave 

emergency management plan has been put in place or not).  This research will examine these 

arguments. 
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Indicators need to be used critically with realistic expectations of their abilities and to avoid 

maladaptation, thereby increasing vulnerability (Bours et al., 2014).  Challenges in the development 

and application of indicators include the availability and quality of data, especially for communities 

that lack capacity, and over-simplification of information via the aggregation of indicators (Adger et 

al., 2004; Bours et al., 2014; CIER, 2009; Füssel, 2009).  Choosing appropriate normative indicators 

for the determinants of vulnerability, assessing whether or not a change in an indicator improves 

their status and the fact that criteria, indices and variables are often chosen by the researcher 

present other challenges (Brooks et al., 2005; CIER, 2009; Vincent, 2007b).  Determining 

assumptions to weigh indicator variables, the mathematics of their aggregation and the direction in 

which to interpret indices are other factors to consider (CIER, 2009; Eakin & Bojórquez-Tapia, 2008; 

Eriksen & Kelly, 2007; WEF, 2014).  Furthermore, process-based hazard generic indicators can be 

harder to collect data for, particularly qualitative data, as their determinants can be less tangible 

and more difficult to measure than for hazard specific indicators.  The dynamic nature of 

vulnerability also means that any indicators and their scores would need to be periodically updated 

and refined (Eakin & Luers, 2006; Eriksen & Kelly, 2007; Vincent, 2004).  In addition, it is important 

to note, that indicators for adaptive capacity highlight only the potential for adaptation to occur, 

άΧwhether or not adaptive capacity is drawn upon to bring about adaptation depends on a further 

set of uncertainties in the decision-making processέ, p. 23 (Vincent, 2007b).   

Minimizing limitations associated with the development and subjective nature of indicators, can 

be facilitated by using transparent methods to devise a clear conceptual framework, identify the 

assumptions and sources of data, and select indicators, sub-indices and aggregation functions 

(Eriksen & Kelly, 2007; Perch-Nielsen, 2010; Vincent & Cull, 2014).  This involves developing 

indicators that are specific to the scale of the system, appropriately capture the process-based 

(contextual)-identified driving forces and devising indicators that are sensitive enough to 

demonstrate differentiation (Vincent, 2007b).  Any indices should be updated regularly, in particular 

when estimating longer-term processes of adaptation from coping experiences with short-term 

climate variability (Eriksen & Kelly, 2007; Vincent & Cull, 2014).   To enhance the development and 

application of vulnerability indices, there is also the need to improve the compilation of local level 

data and to seek local guidance when comparable data is difficult to collect at the local level, which 

this research aims to do (Bours et al., 2014; WEF, 2014). 
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Moreover, even though indicators attempt to capture the dynamic nature of vulnerability, they 

can only portray it at a particular point in time (Vincent & Cull, 2014).   To address this challenge, 

current vulnerability is viewed as a proxy for future vulnerability, as detailed in section 2.2.3.3.  

Indices can also use socio-economic scenarios to address future climate change predictions (Moss, 

Brenkert, & Malone, 2001).  To foster the most robust assessments, indicators can be used in 

combination with case studies, which this research aims to do (Malone & Engle, 2011).   

2.4.2.2 Scales of Analysis and Weighting   

Further to the discussion of scale in section 2.3.3.1, the scale to develop and apply vulnerability 

indicators depends on the needs of the particular system and their user groups (Queste & Lauwe, 

2006).  Local indicators can be categorized as those pertaining to households, a community or 

district, or economic sector.  Regional and national level indicators can also be developed.  Generic, 

process-based (contextual) vulnerability indicators should be predominantly developed at the local 

level, where the impacts of climate-related hazards occur most severely and where systems can be 

narrowly defined (Birkmann, 2006a; Hinkel, 2011; Queste & Lauwe, 2006).  Furthermore, when 

scaling local level indicators up to the regional and/or national levels, context-based generic 

indicators are more likely to capture the local level determinants of vulnerability (Adger et al., 2004; 

Brooks et al., 2005).     

A household-level index can examine how specific household characteristics (i.e. assets, 

perception or livelihood activities) are associated with vulnerability (Eakin & Bojórquez-Tapia, 2008).  

Scholars have presented aggregated indices at the household level, which are contextualized by 

ǉǳŀƭƛǘŀǘƛǾŜ ŘŀǘŀΣ ǎǳŎƘ ŀǎ ǘƘŜ ΨHousehold Adaptive Capacity Index (HACI)Ω (Vincent, 2007b).  Other 

scholars do not recommend aggregating indices at the household level, as it can be too dynamic and 

can change from season to season, and recommend that determinants remain descriptive and/or 

disaggregated (Eakin & Bojórquez-Tapia, 2008; Parkins & MacKendrick, 2007).  These latter studies 

used household data to inform indicator development at the community (Parkins & MacKendrick, 

2007) or district level (Hahn et al., 2009).  Here community or regional data, which is considered less 

dynamic than household level data, is aggregated to represent the average vulnerability in the area 

over a longer time period.    
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Local level indicators can be combined (averaged/aggregated) into a composite index to enable a 

more detailed comparison of phenomenon at regional and/or national levels.  This is demonstrated 

by Hahn et al. (2009) who used household data to construct the ΨLivelihood Vulnerability IndexΩ and 

then aggregated the indicators at the district (regional) level in Mozambique.  Higher-level 

ŀƎƎǊŜƎŀǘŜŘ ƛƴŘƛŎŀǘƻǊǎ άǊŜƭŀǘŜŘ ǘƻ ƻǘƘŜǊ ǎƛǘŜǎ ƻǊ ǊŜƎƛƻƴǎΧŎŀƴ ŎƻƴǘǊƛōǳǘŜ ǘƻ ŎƻƳǇŀǊŀǘƛǾŜ ŀƴŀƭȅǎƛǎ ƻǊ 

ōŜƴŎƘƳŀǊƪƛƴƎ Χέ Ǉ. 11 (UNWTO, 2004a).  Moreover, regional level indicators can facilitate 

adaptation planning and distribution of resources, enable comparison between regions and provide 

information for national level planning processes (Queste & Lauwe, 2006; UNWTO, 2004a).  National 

level indicators, though limited in their portrayal of higher level variation, can identify regions and 

countries with high levels of vulnerability, lead to more detailed studies at the sub-national level 

(downscaling) and identify contexts in which to prioritize adaptation (Birkmann, 2006a; Füssel, 2009; 

[ŜƛŎƘŜƴƪƻ ϧ hΩ.ǊƛŜƴΣ нллнύ.  Examples of national and global level climate change indices include 

the ΨClimate and RŜƎƛƻƴŀƭ 9ŎƻƴƻƳƛŎǎ ƻŦ 5ŜǾŜƭƻǇƳŜƴǘΩǎ Vulnerability Index (VI-CRED)Ω, ǘƘŜ ΨClimate 

Change Vulnerability Index (CCVI)Ω ŀƴŘ ǘƘŜ ΨClimate Vulnerability Monitor (CVM)ΩΦ  

National level generic indices of vulnerability to climate change have been found to be unsuitable 

for guiding international climate policy (Füssel, 2010; Tonmoy, El-Zein, & Hinkel, 2014)Φ  CǸǎǎŜƭΩǎ 

(2009) study of three national-level indices of vulnerability to climate change (ΨGlobal Distribution of 

±ǳƭƴŜǊŀōƛƭƛǘȅΩ, ΨEnvironmental Vulnerability Index-/ƭƛƳŀǘŜ /ƘŀƴƎŜΩ and ΨIndex of Socioclimatic 

9ȄǇƻǎǳǊŜΩ) found that none could be used to develop climate policy due to conceptual, 

methodological, and/or empirical flaws.  Such indicators cannot consider the vast differences in 

vulnerability within countries and often neglect any special conditions that make countries or 

population groups particularly vulnerable (Füssel, 2010).  Furthermore, averaging /aggregating 

individual indicators into a final composite index can oversimplify or misrepresent the process-based 

contextual features of vulnerability at the local level (Adger et al., 2004; Füssel, 2009; Perch-Nielsen, 

2010).  Moreover, averaging is often subject to the preference of researchers and can mean that 

certain climate change impacts compensate for another (e.g. more suitable climate compensating 

for sea level rise) (Perch-Nielsen, 2010).  For these reasons, disaggregated indices for different 

elements of vulnerability can be more useful than a single index as they provide more information 

on processes and contexts (Adger et al., 2004).   
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In addition, some scholars recommend sector, hazard or geographic criteria to guide climate 

change vulnerability indices, which this research undertakes (Cardona et al., 2012; Füssel, 2010; 

Hinkel, 2011). άPriorities should be determined separately for key climate sensitive systems and 

sectors to account for large differences in the geographical distribution and predictability of climate 

impacts and in theΧ scales of adaptation measuresΧέ p. 20 (Füssel, 2009)Φ  aƻǊŜƻǾŜǊΣ άΧSome 

vulnerability indicators are applicable across climate sensitive sectors whereas others are only 

relevant for a particular sector or systemέΣ p. 22 (Füssel, 2009).   

Vincent (2007b) notes ǘƘŀǘ ǘƘŜ άcentral elements of adaptive capŀŎƛǘȅΧ ŀǊŜ ŎƻƳƳƻƴ ŀǘ ŘƛŦŦŜǊŜƴǘ 

scales, although the structure of each index is scale-specificέΣ Ǉ. 12.  As a result, transferring indices 

to different scales requires modifications to the composite sub-indices, indicators and their 

weightings and adjusting them to the specific context they are applied to and to the function they 

are intended to serve (Birkmann, 2007; Vincent, 2007b).  Future research needs to investigate 

vulnerability between different scales and the issue of up and down-scaling of different indicators to 

measure it, including how institutions operating at regional scales influence vulnerability at the 

individual and household levels, which this research aims to do (Birkmann, 2006a; Lebel et al., 

2006).      

¢ǊŀŘƛǘƛƻƴŀƭƭȅΣ ŀǎ ǿƛǘƘ ǘƘŜ ŎŀǎŜ ƻŦ Ǝƭƻōŀƭ ƛƴŘƛŎŜǎ ǎǳŎƘ ŀǎ ǘƘŜ Ψ5ƛǎŀǎǘŜǊ wƛǎƪ LƴŘŜȄΩ ƻǊ ΨIƻǘǎǇƻǘǎΩ, 

equal (uniform) weightings for constituent10 (or sub) indices and/or final composite indices have 

been applied to aggregate indicators (Birkmann, 2006a).  Equal weighting can be applied to 

constituent indicators at the local level as demonstrated by Hahn et al. (2009) and Parkins et al. 

(2007) and in the Household Adaptive Capacity Index of Vincent (2007b), which enables the 

assessment to be accessible to a diverse set of users.  Indicators can also be weighed differentially as 

demonstrated by Perch-Nielsen (2010) and Vincent (2007b) in her ΨNational Adaptive Capacity 

IndexΩ.  Such an approach can incorporate variance amongst the constituent indices, though it 

presents the additional challenge of determining which indicators and constituent indicators are the 

most important and the magnitude of any difference in importance (Alessa et al., 2008).  Both 

options can be justified depending on the context of the study, the needs of the community and 

based on expert opinion and stakeholder judgement (Vincent, 2004; Vincent, 2007b).  

                                                      
10 When final constituent parts of indicators are recognizable (Vincent, 2007b). 
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2.4.3 Place-Based Approaches 

2.4.3.1 Overview 

As approaches to quantitatively representing the dynamic nature of vulnerability and the 

characterization of uncertainty are not fully developed, climate change impact assessments can be 

strengthened by including storylines of changing vulnerability under diverse development pathways 

(Cardona et al., 2012).  As a result, some scholars argue that the determinants of vulnerability are 

not so easily captured by indicators and should remain disaggregated and descriptive, especially at 

the household or community level (Eakin & Luers, 2006; Hahn et al., 2009; Parkins & MacKendrick, 

2007).  Data to develop indicators at the local level can also be limited (Bours et al., 2014; 

Gbetibouo, Ringler, & Hassan, 2010; WEF, 2014).  In addition, averaging or aggregating of indicators 

can produce a final measure of vulnerability, though it can mask variances amongst its various 

determinants (Adger et al., 2004; Füssel, 2009).  For these reasons a contextual analysis and a 

disaggregated and descriptive accounting of vulnerability, within a given system, also continues to 

be important (Bours et al., 2014; Parkins & MacKendrick, 2007).   

Contextual, disaggregated and descriptive information pertaining to vulnerability can be collected 

by vulnerability assessments, as noted in section 2.3.2, in particular those which contribute to 

practical adaptation initiatives by identifying the determinants directly from a community (Cutter et 

al., 2012; Smit & Wandel, 2006).  As also noted earlier, such studies Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ Ψbottom-ǳǇΩ, 

due to their place-based and participatory approach to collect qualitative knowledge on 

geographical and social environments (Birkmann, 2006a; Füssel & Klein, 2006; Smit & Pilifosova, 

2003; Smit & Wandel, 2006).  Further to the notion of place discussed in 2.2.3.3, place-based studies 

involve in-depth case-studies that focus on a specific exposure unit, i.e. household, community or 

economic sector, with the majority focusing on communities (Ford et al., 2010).  Moreover, case-

studies are founded on the comprehensive investigation of a single system, though the consistency 

and rigor of individual studies have been critiqued for their partial applicability for wider 

generalization (Flyvbjerg, 2006).   Nevertheless, case-studies can be key for linking vulnerability 

assessments to the scale of decision-making organizations, engaging information users, 

comprehending differential adaptive capacity and considering local climatic and biophysical 

conditions (Pearce et al., 2009; Schröter et al., 2005; Smit & Wandel, 2006).   
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 This dissertation focuses on community place-based assessments to examine vulnerability to 

climate change.  As vulnerability research is rooted in natural hazards research traditions, other 

community place-based approaches include participatory risk assessments (PRAs), which combine 

with hazard identification (Cutter, 1996; Cutter, 2003).  PRAs encourage stakeholders to identify the 

hazards they face, to understand how climate change compares to other livelihood hazards and to 

highlight barriers to enhancing adaptive capacity (Tschakert, 2007; van Aalst et al., 2008; Patt & 

Schröter, 2008).  Furthermore, participatory risk assessments gather information about livelihoods, 

their resilience, local risks and hazards (van Aalst et al., 2008).  Tools include risk mapping, transect 

walks, asset inventories and livelihood surveys, historical and seasonal calendars, many of which can 

also be used in place-based climate change vulnerability studies (van Aalst et al., 2008). 

Place-based assessments can face challenges in how they are conducted.  Often studies are 

isolated, localized and face limits in their comparisons (generalizations) across and beyond 

communities, thereby limiting potential to develop adaptation interventions at non-local levels 

(Ribot, 2011; Rudel, 2008; Smit & Wandel, 2006).  Meta-analysis, by integrating and synthesizing 

results of several locally place-based studies, can distinguish opportunities for adaptation policy at 

regional to national levels (Acosta-Michlik, Kelkar, & Sharma, 2008; Ford & Pearce, 2010; Polsky et 

al., 2007; Rudel, 2008).  Such analyses can be facilitated through the application of a common 

ŦǊŀƳŜǿƻǊƪ ǘƻ ǎǘǊǳŎǘǳǊŜ ǎŜǾŜǊŀƭ ǎǘǳŘƛŜǎΣ ǎǳŎƘ ŀǎ ǘƘŜ ΨClimate Change Adaptation and Mitigation in 

ǘƘŜ ¢ƻǳǊƛǎƳ {ŜŎǘƻǊΥ CǊŀƳŜǿƻǊƪǎΣ ¢ƻƻƭǎ ŀƴŘ tǊŀŎǘƛŎŜǎΩ developed by Scott et al. (2008).  The 

application of such frameworks could allow findings to be comparable, generalizations to be made 

and the detection of community traits that magnify or minimize vulnerabilities and the types of 

adaptive strategies that are successful (Smit & Wandel, 2006; Smit et al., 2008; van Aalst et al., 

2008).  To date such frameworks have facilitated comparisons within communities, but evidence 

regarding comparisons across and beyond communities has been limited (Ford & Pearce, 2012; Ford 

et al., 2012).   

Another challenge in how place based-studies have been conducted is that they often focus on 

assessing vulnerability at the local level (i.e. community) and do not consider the larger 

determinants (i.e., regional, national, global) that can also affect the degree to which local 

adaptations are viable ό!ŘƎŜǊ Ŝǘ ŀƭΦΣ нллфΤ CƻǊŘ Ŝǘ ŀƭΦΣ нлмлΤ YŜǎƪƛǘŀƭƻΣ нллфΤ hΩ.ǊƛŜƴ ϧ [ŜƛŎƘŜƴƪƻΣ 

2000).  To address this, nested case studies can be used to distinguish the determinants of 
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vulnerability at several scales and detail connections between causes and outcomes of vulnerability 

across governance and geographic contexts, which this dissertation undertakes (Adger, Eakin, & 

Winkel, 2009; Ford et al., 2010; Keskitalo, 2010; Schröter et al., 2005).  Lastly, the implementation of 

place-based assessments entails prolonged, long-term research efforts, and considerable time and 

funding requirements (Ford et al., 2010).   

2.4.3.2 Community-Based Vulnerability Assessments 

Smit and Wandel (2006) discuss the strengths of community place-based approaches to assessing 

climate change vulnerability and identifying adaptation options, based on empirical assessments 

carried out in the Arctic, by Ford and Smit (2004), theoretically by Lim et al. (2005) and in the South 

Pacific by Sutherland et al. (2005).  The assessments obtained information on the determinants of 

vulnerability to identify ways in which adaptive capacity can be increased and exposure-sensitivities 

decreased (Smit & Wandel, 2006).  The studies were participatory as they empirically identified the 

most feasible and practical adaptation strategies directly from the community.  The approach 

recognized the community as the primary system of interest, but also identified the broader 

conditions within which it functioned, including multiple stressors (Smit & Wandel, 2006).   

Ford and Pearce (2012) and Ford et al. (2012) examined community-based climate change 

vulnerability assessments carried out in arctic regions and noted that while they provided a baseline 

understanding of vulnerability, they also faced certain limitations.  Even though the studies 

attempted to capture the future determinants of vulnerability, they often represented the 

determinants at a particular point in time (Ford & Pearce, 2012; Ford et al., 2012). This occurred as 

participants only detailed what they had recently encountered and detected (subjective nature), the 

time in which the research occurred affected what was described, and particulars about the type of 

risks and coping strategies experienced faded with time. This lead to further challenges in 

comprehending the multiple drivers influencing vulnerability, distinguishing the place-specific 

nature of risks, positioning the current experience in the larger historical milieu and explaining the 

development of vulnerability over time (Ford & Pearce, 2012).  

To more comprehensively capture the dynamic nature of vulnerability and to facilitate 

comparative assessments across and beyond communities, additional components to place-based 

studies are required, such as longitudinal studies, community-based monitoring, and focused 
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adaptation research, which are explored in this study (Ford & Pearce, 2012; Ford et al., 2012; van 

Aalst et al., 2008).  Longitudinal studies entail the frequent study of an experience over long periods 

of time, allowing the dynamics of vulnerability to be monitored.  Even though such studies can be 

lengthy and costly, they can develop trust and facilitate the dedication of parties involved in the 

research.  Community-based monitoring is when local people gather data on an issue regularly and 

collaborate with community members and decision makers.  Targeted adaptation research, which 

can include elements of community-based monitoring and longitudinal studies, is when studies 

investigate and monitor a particular determinant of adaptive capacity to further comprehend how it 

is comprised and how it can be transformed into adaptation (Ford & Pearce, 2012).  In addition, 

while several place-based studies note adaptations and coping strategies being employed, there is 

also a need to examine their usefulness, durability, socio-economic and ecological consequences, 

and long-term feasibility and cost.  For this, community-based adaptation planning is being 

recognized as a key tool (Ford et al., 2012; Nurse et al., 2014; Pearce, Ford, Caron, & Kudlak, 2012).   

2.5 Tourism and Climate Change  

Sectors considered vulnerable to climate change are those with the greatest links to climate and 

include water, agriculture and food security, forestry, human health, and tourism (Handmer et al., 

2012).  This dissertation focuses on the tourism sector, which in addition to contributing to climate 

change, is highly exposed to its impacts (Scott et al., 2008; Scott et al., 2012).  It is imperative to 

address climate change in fostering sustainable tourism development, as the economic sector is one 

of the least prepared for its associated risks (KPMG, 2008; Scott, 2011).  The following section 

provides an overview of the tourism industry and the relationship between tourism and climate 

change.  As this dissertation focuses on adaptation of the tourism sector to climate change, it also 

details the major climate change impact pathways on the sector.  It then highlights key research 

gaps in the tourism and climate change literature, with a particular focus on adaptation in tourism-

destination communities.  It concludes by presenting empirical and methodological research gaps 

pertaining to the assessment of climate change vulnerability in destination-communities.  
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2.5.1 Tourism Overview 

Tourism can be defined as άa social, cultural and economic phenomenon which entails the 

movement of people to countries or places outside their usual environment for personal or 

business/professional purposesέ (UNWTO, 2013a).  Tourism is one the largest and fastest growing 

economic sectors in the world and in 2013 international tourist arrivals surpassed one billion (1087 

million), contributing an estimated 9% of global total11 gross domestic product (UNWTO, 2014).  In 

2013, iƴǘŜǊƴŀǘƛƻƴŀƭ ǘƻǳǊƛǎƳΩǎ ŜȄǇƻǊǘ ǾŀƭǳŜ ǿŀǎ ¦{ϷмΦ4 trillion, accounting for 6% of total exports 

(UNWTO, 2014).  The United Nations World Tourism Organization (UNWTO) predicts that 

international travel will double by 2030, with the number of international tourist arrivals increasing 

by an average 3.3% per year between 2010 and 2030 to reach an estimated 1.8 billion arrivals by 

2030 (UNWTO, 2011).  Furthermore, between 2010 and 2030, arrivals in emerging economy 

destinations12 are projected to increase at double the rate (+4.4% a year) of that in advanced 

economy destinations (+2.2% a year) (UNWTO, 2011; UNWTO, 2013b).   

The tourism sector consists of several stakeholders and include those involved directly in tourism 

or whose livelihoods are affected by the sector, those in other sectors that might be impacted by 

ǘƘŜ ǎŜŎǘƻǊΩǎ ŀŘŀǇǘŀǘƛƻƴǎ ƻǊ ǿƘƻǎŜ ŀŘŀǇǘŀǘƛƻƴǎ ƳƛƎƘǘ impact tourism and those who have other 

relevant expertise (Simpson, Gössling, Scott, Hall et al., 2008).  Stakeholders involved directly in the 

tourism sector comprise of tourists, operators, service suppliers and destination communities13 

(Becken & Hay, 2007; Gössling & Hall, 2006b; Scott, 2006).  More specifically, tourism destination 

communities can encompass άΧtourism businesses, public sector organizations, community groups 

and NGOsΧέ p. 476 (Moreno & Becken, 2009).    

As tourism is an economic sector, it is sensitive to any changes in the global economy, as most 

recently evidenced by the global economic crisis of 2008, which led to world GDP falling by 2.1% and 

ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘŜŘ ǘƘŜ ǿƻǊƭŘΩǎ ƛƴŘǳǎǘǊȅ (UNWTO, 2011).  Developed economies, a major source 

of demand for travel and tourism, were the most affected, with Americans having the highest level 

of tourist expenditure (UNWTO, 2011).  In 2009, international tourist arrivals experienced its 

sharpest contraction, falling by 5.1% from 922 million visitors in 2008 to 877 million visitors in 2009 

                                                      
11 Direct, indirect and induced. 
12 Asia, Latin America, Central and Eastern Europe, Africa and the Middle East (UNWTO, 2011; UNWTO, 2013b). 
13 άΧ ƳŀǊƪŜǘŀōƭŜ ŘŜǎǘƛƴŀǘƛƻƴΧ ŦǊƻƳ ŀ ǎƳŀƭƭ ƴŀǘƛƻƴ ǘƻ ŀ ǊŜƎƛƻƴΣ ƻǊ ǘƻ ŀ ǎǇŜŎific resort or siteέ Ǉнм (UNWTO, 2004a). 
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(UNWTO, 2009).  By 2010, the global economy moved into a recovery phase, which resulted in over 

935 million international arrivals that year, an increase of 6.6% as compared to 2009 (GOB, 2012).  In 

2014, tourist arrivals reached 1.138 million, an increase in 4.7% from 2013, marking the fifth 

consecutive year of growth in arrivals above the long term average since 2009 (UNWTO, 2015).   

Tourism remains the primary source of foreign exchange for one-third of developing countries 

and one-half of least developed countries (UNWTO & UNEP, 2011).  For many of these destinations, 

the sector is growing rapidly and plays an important role in attaining their UN Millennium 

Development Goals14.   As a result, in many of these countries, the UNWTO and other development 

organizations promote pro-poor tourism to reduce poverty by emphasizing small-ǎŎŀƭŜ ΨŀƭǘŜǊƴŀǘƛǾŜΩ 

cultural and ecotourism, though the majority of leisure tourism remains mass tourism (Gössling et 

al., 2009; UNWTO, 2004b).  For these reasons, it is imperative to understand the tourism 

developmentςclimate change nexus for developing countries that are highly vulnerable to climate 

change and highly economically dependent on tourism (Gössling et al., 2009).  άThere is crucial 

interdependence between tourism, economies, community livelihoods and the environment and 

ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ƭƛƪŜƭȅ ǘƻ ǳƴŘŜǊƳƛƴŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻōƧŜŎǘƛǾŜǎ ƛƴ Ƴŀƴȅ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎέ, p. 67 

(Scott et al., 2008).   

2.5.2 The Relationship between Climate Change and Tourism 

Climate and tourism are linked in two key ways.  Tourism is a contributor to global environmental 

change, including climate change, and is also a climate sensitive human activity and economic sector 

and therefore very exposed to climate change impacts.  In 2005, the sector was estimated to 

contribute 5% to global CO2 emissions and approximately 8% of all anthropogenic radiative forcing 

(Scott et al., 2008; Scott, Peeters, & Gössling, 2010).  Transport generated approximately 75% of 

total CO2 emissions, with an estimated 40% of this total caused by air transport (Scott et al., 2008).  

Accommodations and other tourism-related activities respectively accounted for 21% and 4% of CO2 

emissions.  Long-haul travel, which many developing countries and rural and isolated regions 

depend on for tourism, represented 2.2% of all trips, and yet contributed 16% to global tourism-

related CO2 emissions (Scott et al., 2008).   

                                                      
14 1) Eradicate extreme poverty and hunger, 2) Achieve universal primary education, 3) Promote gender equality and 
empower women, 4) Reduce child mortality, 5) Improve maternal health, 6) Combat HIV/AIDS, malaria and other diseases, 
7) Ensure environmental sustainability and 8) Develop a Global Partnership for Development (UNDP, 2013b). 
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¦ƴŘŜǊ ΨōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭΩ conditions, the global tourism sector and associated greenhouse 

emissions are anticipated to grow by about 135% from the years 2005 to 2035 (Scott et al., 2008).  

The sector has declŀǊŜŘ ΨŀǎǇƛǊŀǘƛƻƴŀƭΩ ǘŀǊƎŜǘǎ ǘƻ ǊŜŘǳŎŜ DID ŜƳƛǎǎƛƻƴǎ15 (WTTC, 2009), though does 

not have a clear plan to achieve the targets (Gössling & Peeters, 2015; Scott et al., 2010).  Growing 

emissions from the sector presents a major challenge for its sustainability, as tourism dependent 

communities might have to reassess their reliance on energy intensive or long-haul visitor based 

tourism (which include many SIDS), and restructure their industry towards low-carbon tourism or 

reconsider the industry as their primary sector for development (Gössling, Peeters, & Scott, 2008; C. 

M. Hall, Scott, & Gössling, 2013; Scott, 2011; Scott & Gössling, 2015). For these reasons, policies are 

needed to promote more sustainable forms of tourism and livelihood development, such as 

domestic tourism, along with a focus on income distribution and welfare issues at destinations (C. 

M. Hall et al., 2013; Scott et al., 2008; Zapata, Hall, Lindo, & Vanderschaeghen, 2011).   

In addition to contributing to greenhouse gas emissions, the tourism sector is highly exposed to 

climate change impacts as some of its key natural environments, such as coastal zones, mountains 

and biodiversity, will be highly affected (Gössling & Hall, 2006b; C. M. Hall, 2008; Scott et al., 2008).  

Key factors that affect destination choice for tourists include climate, the natural environment, 

personal safety and travel cost, of which climate change could significantly impact all (Scott et al., 

2008).  Impacts will vary with geographic location and tourism subsectors and will result in negative 

and positive changes, though the literature presents mostly the latter (Gössling & Hall, 2006a; Scott 

et al., 2008).  Furthermore, tourists from temperate countries, that presently dominate international 

travel, are projected to alter their travel patterns and take advantage of new weather opportunities 

closer to home (Scott et al., 2008; Scott et al., 2012).  Interest for international travel to subtropical 

and tropical countries is anticipated to drop, with fewer arrivals from temperate countries (Scott et 

al., 2012).  An alteration in travel patterns could significantly affect developing countries that 

depend on tourism and should thus be considered in national development plans, official 

development assistance programs and international adaptation financing discussions (Gössling et 

al., 2009; Scott et al., 2008; Scott et al., 2012).  

                                                      
15 Lƴ нллфΣ ǘƘŜ ²ƻǊƭŘ ¢ǊŀǾŜƭ ŀƴŘ ¢ƻǳǊƛǎƳ /ƻǳƴŎƛƭ ŀƴƴƻǳƴŎŜŘ ΨaǎǇƛǊŀǘƛƻƴŀƭΩ emission reduction targets to cut carbon 

emissions from the tourism sector, 50% by 2035 from 2005 levels (WTTC, 2009). 
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2.5.3 Impacts of Climate Change on the Tourism Sector 

2.5.3.1 Key Pathways 

There are four pathways in which climate change will affect the future of international tourism as 

depicted in Figure 1: 1) direct impacts of climate on the sector, 2) indirect climate-induced 

environmental changes, 3) indirect climate-induced socioeconomic changes and 4) impacts caused 

by mitigation and adaptation responses in other sectors (Scott et al., 2012).  Livelihood issues are 

connected to all pathways.  The Figure also demonstrates that climate change is one of the many 

ŘǊƛǾŜǊǎ ƻŦ ǘƻǳǊƛǎƳΩǎ ŦǳǘǳǊŜ ŘŜǾŜƭƻǇƳŜƴǘ and that further analysis is needed of the ǎŜŎǘƻǊΩǎ 

connections with other macro-scale social, economic, technological and political factors.  Such 

factors include globalization, increasing fuel prices, aging populations in industrialized countries, 

increasing travel safety, increased environmental awareness and environmental limitations (Scott et 

al., 2008; Scott et al., 2012).  Moreover, the tourism sector links to many other sectors that are to be 

adversely impacted by climate change including agriculture, water supply, coastal management, 

human health, nature conservation and urban planning (Scott et al., 2008; UNWTO & UNEP, 2011). 

Figure 1. Climate Change Impact Pathways on International Tourism 

 

Source: Scott et al. (2012) 
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Direct impacts (pathway #1) to the tourism sector from climate change include changes in the 

length and quality of climate-dependent tourism seasons and in the magnitude of weather 

extremes.  This could lead to infrastructure damage, higher seasonal operating costs and business 

interruptions, impacting upon tourism demand (Scott et al., 2012).  All of these could further impact 

upon destination attractiveness and choice and the profitability of their tourism enterprises.  

Climate change could also lead to indirect climate-induced environmental changes on the sector 

(pathway #2), including effects on cultural and natural assets important for tourists and destination 

image (e.g. beaches and biodiversity) and environmental conditions that deter tourists (e.g. water 

scarcity) (Gössling et al., 2012; Scott et al., 2012).  Operating costs and the capacity of tourism firms 

to operate sustainably could also be affected (Scott et al., 2012).  In addition, tourism faces indirect 

climate-induced socioeconomic changes (pathway #3), as climate change impacts could risk future 

economic growth and the security of some nations, particularly those where tourism is very 

important to local economies, all of which could deter tourists (Scott et al., 2012).  Unmitigated 

climate change could also result in decreased economic growth, thereby reducing the discretionary 

wealth of tourists and having negative implications for tourism dependent nations (Scott et al., 

2012).   

The tourism sector could also face impacts caused by climate change mitigation and adaptation 

responses in other sectors (pathway #4) (Scott et al., 2012).  For instance, tourist mobility and 

behaviour are likely to be impacted by national or international mitigation policies in the transport 

sector, which aim to reduce greenhouse gas emissions through an increase in air-travel cost 

(Gössling et al., 2009).  Long haul destinations may be particularly affected and government officials 

with highly tourism dependent economies, such as the Caribbean, have expressed concern that such 

policies could negatively impact their tourism industry (Scott et al., 2012).  Adaptation policies 

related to water rights (i.e. continued use by tourism) or insurance costs (i.e. for coastal resorts), 

could also impact upon tourism development and operating costs (Scott et al., 2008).   

2.5.3.2 Key Actions 

Efforts to stabilize ǘƘŜ ǿƻǊƭŘΩǎ ŎƭƛƳŀǘŜ will include environmentally, socially and economically 

sustainable tourism, which recognizes the right of people to rest, recovery and leisure (Scott et al., 

2008).  Coordinated mitigation and adaptation efforts amongst the range of tourism stakeholders 
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could help with such efforts (Scott et al., 2008).  In 2007, tƘŜ ΨDavos DeclarationΩ ƻƴ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ 

and tourism advocated that the tourism sector mitigate greenhouse gas emissions and adapt to 

current and future climate change (UNWTO & UNEP, 2007).  The Declaration also advocated that 

developed countries ensure that resources are available to developing countries for both processes 

(Scott et al., 2008; UNWTO & UNEP, 2007).  The ΨClimate Change and Tourism: Responding to Global 

/ƘŀƭƭŜƴƎŜǎΩ Report produced by the UNWTO, United Nations Environment Program (UNEP) and the 

WMO presents four key responses for the sector to address the impacts of climate change: 1) 

mitigate greenhouse gas emissions, especially from transport and accommodation services; 2) adapt 

tourism businesses and destinations; 3) improve energy efficiency by applying existing and new 

technologies; and 4) obtain financial resources to assist regions and countries in need (Scott et al., 

2008).  This dissertation focuses on the response of adaptation.   

The tourism sector seems to have a relatively high capacity to adapt as demonstrated by its ability 

to cope with recent shocks, for instance tism attacks, natural disasters and the global economic 

crisis of 2008 (Scott et al., 2008; Scott & Becken, 2010).  Tourists have been identified to have the 

greatest adaptive capacity as they can easily travel from one destination to another (Scott & Jones, 

2006).  Tourism service suppliers and operators at specific destinations have been recognized to 

have less adaptive capacity, but can still alter their supplies and services somewhat (Scott & Jones, 

2006).  Tourism destination communities and operators of hotels, resorts and attractions, due to 

their investment in immobile capital assets and/or reliance on local resources, have been identified 

to have the least adaptive capacity and be the most vulnerable to the impacts of climate change 

(Becken & Hay, 2007; Scott & Jones, 2006).  To stay attractive in light of climate-induced changes to 

the tourism system, destinations thereby face the pressure to adapt (Kaján & Saarinen, 2013).  As 

noted in section 2.2.3 and Table 1, the adaptive capacity of destination communities is influenced by 

inter-relationships between communities and their social, economic and biophysical features, such 

as infrastructure, ecosystems, and institutions, which this dissertation endeavours to further 

understand (Scott et al., 2008).   

Further to the climate change adaptation measures noted in section 2.2.1, specific responses exist 

for the tourism sector and include beach nourishment (i.e. physical) or redirecting tourists from 

impacted destinations (i.e. institutional) (Scott et al., 2008; Scott et al., 2012; Wilbanks et al., 2007).  

Once tourism adaptation measures have been identified, they should be mainstreamed into existing 
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sustainable development programs or policies (Gössling & Scott, 2008).  Policy environments for 

tourism adaptation in small island states could be improved by governments raising climate change 

awareness and commitment of officials, industry and community members; better management of 

donor agency resources; and the establishment of policy instruments that encourage the 

implementation of adaptation policies (E. Wong, Jiang, Klint, Dominey-Howes, & DeLacy, 2013).  

Furthermore, Scott et al. (2009; 2012) present the following general barriers to climate change 

adaptation in the tourism sector: 1) uncertainty over climate change science, 2) inadequate 

ǘŜŎƘƴƛŎŀƭΣ ƘǳƳŀƴ ǊŜǎƻǳǊŎŜ ŀƴŘ ŦƛƴŀƴŎƛŀƭ ŎŀǇŀŎƛǘȅΣ оύ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ ǎŜƴǎƛǘƛǾƛǘȅ ǘƻ ƛƳŀƎŜǊȅ ŀƴŘ ƛƴ 

acknowledging any climate change risks and 4) limited public disclosure of any adaptation strategies 

by operators, to minimize competition.  

2.5.4 Research Gaps Pertaining to Tourism, Climate Change and Adaptation 

Over the past 25 years, there has been a considerable growth in tourism and climate change 

research (Becken, 2013; Kaján & Saarinen, 2013; Scott & Becken, 2010).  Studies have focused on 

ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƻƴ ǘƘŜ ǎŜŎǘƻǊΣ ǘƻǳǊƛǎƳΩǎ ǊƻƭŜ ŀǎ ŀ ŎƻƴǘǊƛōǳǘƻǊ ǘƻ greenhouse gas 

emissions and how these can be mitigated, how tourism destinations can adapt, and policy 

dimensions.  The geographic scope of the research has broadened beyond Europe, North America, 

and Oceania and studies are starting to arise from small island developing states and the Caribbean 

(Becken, 2013; C. M. Hall, 2008).  Nevertheless, as detailed below, significant research gaps remain 

and the level of preparedness for climate change by the tourism industry and government agencies 

remains low (Becken, 2013; KPMG, 2008; Scott et al., 2012).   Greater research and capacity building 

of the tourism industry, international tourism organizations and national governments is needed to 

mainstream adaptation and augment the potential of the sector to alleviate poverty and contribute 

to the green economy (Scott et al., 2008; Scott, 2011).  The following section presents an overview 

of gaps in the tourism and climate change literature, with an emphasis on those pertaining to 

adaptation for tourism destination communities, which will be examined further in this study. 

Tourism and climate change adaptation research to date has focused on businesses; consumers; 

destinations and policy and frameworks, with all four themes having a limited focus on community 

perceptions (Kaján & Saarinen, 2013).  More specifically, research has focused on the effectiveness 

of strategies to reduce vulnerability (mostly for ski tourism) and destination-scale studies to identify 
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climate change impacts (risks and opportunities), evaluate adaptation options, stakeholder 

awareness, perceived risk and coping/ adaptive capacity (though very little for developing countries 

and tourism regions considered most vulnerable) (Scott et al., 2012).  Research has also started to 

focus on adaptation policy, though policies specific to tourism need to be further developed (OECD 

and UNEP, 2011; Scott et al., 2012).   

Three conceptual frameworks for adaptation in tourism have also been developed; though need 

to further evolve, through stakeholder involvement, integration of top-down and bottom-up 

approaches and combining climate policies with other policies (Kaján & Saarinen, 2013; Scott et al., 

2012).  Conceptual frameworks developed to date include one that undertakes a risk management 

approach (Becken & Hay, 2007), a comprehensive framework for the entire sector (Simpson, 

Gössling, Scott, Hall et al., 2008) and a framework which defines destinations at the regional level 

(Jopp, Delacy, & Mair, 2010).  A methodology to assess climate change vulnerability for coastal 

tourism was also developed by Moreno and Becken (2009).  As noted in section 2.2.1, vulnerability 

assessment is one stage within the adaptation planning process, and none of the three adaptation 

frameworks or the coastal vulnerability framework focus specifically on vulnerability assessment or 

tourism destinations at the community level.  This research devises a new conceptual framework to 

assess the vulnerability of the tourism sector in a small island developing state, including 

Ψcommunity-destination scaleΩ όFigure 2, to be presented in section 2.6.1).  Lastly, it is important to 

note the recent developments of the Ψ5Ŝǎǘƛƴŀǘƛƻƴ {ǳǎǘŀƛƴŀōƛƭƛǘȅ CǊŀƳŜǿƻǊƪΩ to assess the 

vulnerability and resilience of destination communities to climatic and non-climatic stressors 

(Calgaro, Lloyd, & Dominey-Howes, 2014) and ǘƘŜ ΨIntegrated Methodological Framework for 

Tourism Development and Community-Based AdaptationΩ (Kaján, 2013), which were not published 

when this research was conceptualized and conducted.  The Kajan (2013) and Calgaro (2014) 

frameworks consider communities broader than SIDS and the Kajan (2013) framework does not 

explicitly consider adaptation needs and options.  

 

Due to their increased vulnerability to climate change, tourism destinations will need to adapt to 

reduce risks or to benefit from any opportunities linked with local impacts or impacts on 

competitors (Scott et al., 2012).  Calgaro et al. (2014) note that the following factors can increase 
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destination vulnerability: reliance on external marketing, limited disaster preparedness, image 

sensitivity to risk, access to resources, high seasonality, livelihood dependency, ecologically sensitive 

and hazard-prone, place-specific, destination remoteness and inaccessibility, institutional 

inflexibility and travel motivations and consumer choices.  To date, the scale of destination studies 

has varied from specific resorts (e.g. ski) or larger regions such as municipalities or countries, with 

only a few focusing on the networks and perceptions of communities (Kaján & Saarinen, 2013).  This 

dissertation will contribute to knowledge gaps in the coping capacity of tourism-dependent 

communities and their capacity to adapt to future climate change, in particular for developing 

countries (Kaján & Saarinen, 2013; Scott & Becken, 2010; Scott et al., 2012). άΧ destination 

communities play a vital role since they have the potential to detect even detailed changes in their 

surrounding environments and through participation contribute to more general sustainable 

ŘŜǾŜƭƻǇƳŜƴǘ ǿƛǘƘƛƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅέ, p. 173 (Kaján & Saarinen, 2013).  Furthermore, άΦΦΦthere is a 

very strong link between resilience of tourism establishments and the resilience of communities in 

which they are located and their ability to recover from eventsέΣ Ǉ. 16 (CDEMA, 2009c).   

By examining local perceptions, tourism destination studies can understand communitiesΩ ǾŀƭǳŜŘ 

attributes of concern, how they address risks and opportunities and their adaptive capacity in 

relation to local tourism development (Kaján & Saarinen, 2013).  This includes examining the climate 

change impacts and vulnerabilities of tourism-dependent stakeholders whose livelihoods are most 

directly connected to the sector (i.e. workers, vendors, and small and medium-sized enterprise 

operators) (Kaján & Saarinen, 2013).  Moreover, in addition to focusing on local businesses in a 

particular destination, άǘƘŜ ǾƛŜǿǎ ƻŦ ƻǘƘŜǊ ŎƻƳƳǳƴƛǘȅ ǊŜǎƛŘŜƴǘǎ ŀƴŘ ƭƛǾŜƭƛƘƻƻŘǎ ŀǊŜ ŀƭǎƻ ƛƳǇƻǊǘŀƴǘ ǘƻ 

consider due to their inter-linkages within the destination areasέΣ Ǉ. 181 (Kaján & Saarinen, 2013).  

This means that examining household level vulnerability of tourism destination communities would 

be insightful as highly vulnerable individuals to climate change include those who live in areas with 

high exposure and are dependent upon climate sensitive industries such as tourism (Boruff & Cutter, 

2007; Dunn, 2008; Massiah, 2006).  It is important to note that destination communities are not 

homogenous and comprise of diverse groups with diverse inclinations and viewpoints on tourism 

and adaptation needs. These distinct sub-groups are not always equally involved in participatory 

processes, which can make the community approach difficult in the context of tourism and climate 

change adaptation studies (Kaján & Saarinen, 2013; Saarinen, 2006).  
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In recent years, tourism destination studies in developing countries have increased (e.g. Nepal, Fiji 

and China), though additional research is needed on their dependency to the sector, the effects of 

mass tourism and the impacts of increased extreme events (Becken, 2013; C. M. Hall, 2008; Kaján & 

Saarinen, 2013).  Developing countries are among the most vulnerable to climate change impacts, 

due to poverty and low capacity, and their tourism activities and attractions are often nature-based 

and highly climate-dependent (Olsson et al., 2014; Saarinen, Hambira, Atlhopheng, & Manwa, 2012).  

For these reasons, many developing ǊŜƎƛƻƴǎ ƛƴŎƭǳŘŜ Ψtourism climate change ǾǳƭƴŜǊŀōƛƭƛǘȅ ƘƻǘǎǇƻǘǎΩ, 

where ǘƻǳǊƛǎƳ ƛǎ Ǿƛǘŀƭ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳȅ ŀƴŘ/or because climate change impacts are 

predicted to be significant (Scott et al., 2008; Simpson, Gössling, Scott, Hall et al., 2008).  ΨIƻǘǎǇƻǘǎΩ 

in developing countries include those in the Caribbean and the small-island states of the Indian and 

Pacific Oceans (Scott et al., 2008).  

Another gap in the tourism and climate change literature is that the majority of tourism and 

climate change studies examine a single dimension of tourism and climatic stressors and do not 

consider other multiple climatic or non-climatic (i.e. socio-economic) drivers.  As climate change is 

ƻƴƭȅ ƻƴŜ ƻŦ ǘƘŜ ƳŀƧƻǊ ŘǊƛǾŜǊǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ǎŜŎǘƻǊΩǎ ŦǳǘǳǊŜ ŘŜǾŜƭƻǇƳŜƴǘΣ this study will provide 

additional insight into the research gaps pertaining to the assessment of multiple impacts of climatic 

and non-climatic stressors upon a single destination and how climatic drivers interact with other 

macro socio-economic processes (Handmer et al., 2012; Scott et al., 2008; Scott et al., 2012).   

This dissertation will also explore adaptation and tourism destination community research gaps 

pertaining to tourism stakeholder information needs and their perception of climate change and 

whether it influences their need to plan adaptation measures (Gössling & Scott, 2008; Kaján & 

Saarinen, 2013; Scott & Becken, 2010).  Lastly, in the context of sustainable tourism and livelihoods, 

tourism studies to date have focused on the challenges of the past or the present (Wall & 

Mathieson, 2006).  Studies that examine future issues could be useful for managers and policy-

makers, particularly those searching for adaptive measures and governance approaches to 

improving tourismςcommunity interactions (Bramwell & Lane, 2011; Wu & Pearce, 2014).   

2.5.5 Research Gaps Pertaining to Methods to Assess Tourism Destination Vulnerability 

To know which tourism destination communities will benefit from climate change and which ones 

will not, impact and vulnerability assessments are needed to understand the effects of multiple 
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stressors ŀƴŘ ǘƘŜ ōƛƻǇƘȅǎƛŎŀƭΣ ŜŎƻƴƻƳƛŎ ŀƴŘ ǎƻŎƛŀƭ ƛƳǇŀŎǘǎ ǳǇƻƴ ǘƘŜ ǎŜŎǘƻǊΩǎ ǊŜǎƻǳǊŎŜǎ (Amelung, 

Moreno, & Scott, 2008; C. M. Hall, 2008; Scott et al., 2008; Simpson, Gössling, Scott, Hall et al., 

2008).   ά! key objectiveΧ is to identify where the greatest vulnerability exists at destination or 

community level (clusters of operators at risk), because it is here that implications for employment 

and livelihoods, and thus social conditions, are the most significantέΣ Ǉ. 263 (Scott et al., 2012).  Such 

assessments can identify the need for and best practices in adaptation planning in tourism 

destination communities (Kaján & Saarinen, 2013; Scott, 2008).  The development of robust 

indicators specific to the tourism sector, which will be piloted in this study at the community level, 

could assist with such assessments, (Perch-Nielsen, 2010; Scott et al., 2012).  Place-based case-

studies can also play a role in such assessments (Becken, 2013; Kaján & Saarinen, 2013).  This 

section details the viability of indicator and place-based approaches to assess the vulnerability of a 

tourism destination to climate change, with the specific approach that this research undertakes 

detailed in section 2.6.   

2.5.5.1 Utility of Tourism Specific Indicators  

Tourism destination assessments need to improve the integration of vulnerability, adaptation and 

impact indicators that are relevant to the sector and communities that rely on it to present useful 

information to governments and industry decision-makers (Scott et al., 2012).  Scott et al. (2008; 

Scott et al., 2012) further argue that it would be valuable to develop and apply common indicators 

to assist with impact comparisons amongst destinations and the synthesis of studies.  ά! tourism-

specific vulnerability index could be used to identify hotspots in need of priority assistanceέΣ p. 371 

(Scott et al., 2012).  Though one must be cognisant of the fact that investors could use such rankings 

to identify countries and destinations that present a larger financial risk (Scott et al., 2012).  Table 2 

presents the benefits from indicators in the context of sustainable tourism as outlined by the United 

Nations World Tourism Organization (UNWTO, 2004a).  
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Table 2. Benefits from Indicators in the Context of Sustainable Tourism 

Better decision-making (lowered risks or costs) 

Identification of emerging issues, allowing prevention (i.e. adapt to future climate change) 

Identification of impacts, allowing correction action when needed. 

Performance measurement of the implementation of plans and management activities (i.e. evaluating 

progress in reducing vulnerability, increasing adaptive capacity. and implementation of adaptation plans). 

Reduced risk of planning mistakes ς identifying limits and opportunities. 

Greater accountability ς credible info for the public and other tourism stakeholders fosters accountability for 

its wise use in decision-making. 

Consistent monitoring can lead to continuous improvement ς building solutions into management. 

 
Source: (UNWTO, 2004a), p. 9. 

 

The United Nations ²ƻǊƭŘ ¢ƻǳǊƛǎƳ hǊƎŀƴƛȊŀǘƛƻƴ ǇǳōƭƛǎƘŜŘ ŀ ΨDǳƛŘŜōƻƻƪΩ to develop sustainable 

development indicators for tourism destinations, including a general set of indicators for climate 

change adaptation and mitigation (UNWTO, 2004a).  The Guidebook details 12-steps to develop the 

indicators (Appendix A, Figure 16), which were used to guide thƛǎ ǊŜǎŜŀǊŎƘΩǎ indicator development 

process as detailed in chapter 3 (UNWTO, 2004a)Φ  CǳǊǘƘŜǊƳƻǊŜΣ ǎǘŜǇ у ΨǎŜƭŜŎǘƛƻƴ ǇǊƻŎŜŘǳǊŜǎΩ 

presents five criteria that can be used to evaluate each indicator, which were used in this research 

and are also presented in chapter 3 (Table 5).  In addition, the UNWTO defines destination level 

indicators as άessential inputs for regional level planning processes that can further accumulate 

information to support the development of indicators at the national levelέ p. 11 (UNWTO, 2004a).  

Scaling the indicators further to the regional or national level, could detect broad changes in the 

tourism sector, allow comparison with other regions and nations and provide a baseline for 

identifying local level changes and support strategic planning (UNWTO, 2004a).  As further detailed 

in chapter 5 (section 5.2.5), Perch-Nielsen (2010) collected secondary data to develop tourism-

related national level indicators for exposure (by the 2050s), sensitivity and adaptive capacity (to the 

current climate of the 2000s).  The author recommends downscaling her study and using it as άa 

starting point for a more detailed comparison of individual indicators including local knowledge for 

the countries of interestέ, p. 602 (Perch-Nielsen, 2010).  In particular, the author recommends 

applying her framework at a destination level to derive local indicators and compare competing 

beach destinations, which this research aims to do at the destination community level.  
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2.5.5.2 Utility of Place-Based Approaches  

Tourism climate change adaptation studies have for the most part focused on the use of climatic 

projections and models to assess climate change impacts and vulnerability, rather than on 

experience-based research relying on local knowledge, history and current experiences (Kaján & 

Saarinen, 2013).  For these reasons, combining local perspectives with modeled (macro-level) 

climate change impacts can enhance and generate new adaptation methodologies at the tourism 

destination level and inform the implementation of adaptation initiatives by policymakers (Becken 

et al., 2013; Kaján & Saarinen, 2013; Kaján, 2013).  Furthermore, incorporating contextual 

community-based research enables the consideration of climate conditions and tourism adaptation 

needs that are pertinent to community members (Becken et al., 2013; Kaján & Saarinen, 2013).   

In the context of small island developing states, place-based studies can allow for the better 

integration of bottom-up and top-down approaches to examine climate change, which is important 

due to {L5{Ω short data record lengths and inadequate representation through General Circulation 

Models16 (GCMs) and Regional Climate Models17 (RCMs) (Campbell, Taylor, Stephenson, Watson, & 

Whyte, 2011; Kelman & West, 2009; Seneviratne et al., 2012).  Place-based studies could also assist 

with long term baseline-monitoring and the assessment of community-based adaptation in small 

island systems (Nurse et al., 2014).   

 

 

 

 

 

                                                      
16 Depict the climate using a three dimensional grid over the earth, usually a horizontal resolution of 250-600 km, 10 to 20 
vertical layers in the atmosphere and up to 30 layers in the oceans (IPCC, June 18, 2013). 
17 Can have resolutions up to 50 km (Karmalkar et al., 2013). 
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2.6 Summary of Research Gaps and How They will be Addressed 

The following section presents the research gaps highlighted in chapter 2, which this dissertation 

aims to advance.  It focuses on empirical gaps pertaining to tourism, climate change and adaptation 

and methods to assess the vulnerability of destination communities.   

2.6.1 Tourism Research Gaps that this Research Will Address 

This research will examine knowledge gaps pertaining to the understanding of climate change 

vulnerability in a tourism destination community in a developing country.  This includes investigating 

gaps in the ŘŜǎǘƛƴŀǘƛƻƴ ŎƻƳƳǳƴƛǘȅΩǎ coping and adaptive capacities, including for those stakeholders 

whose livelihoods depend upon the sector and those who live within the destination, based on the 

range of determinants noted in Table 1.  Climatic and non-climatic stressors, that influence the 

vulnerability of the tourism destination community, will also be considered.   

Further to the tourism, climate change and adaptation conceptual research gaps noted in section 

2.5.4, Figure 2 presents a conceptual framework to assess the vulnerability of the tourism sector in a 

small island developing state, including community level.  It portrays the various scales, exogenous, 

international, island and community, in which climatic (pathways #1 to #4) and non-climatic 

stressors can influence tourism vulnerability.  The stressors predominantly arise in the exogenous 

scale and impact the sector downwards to the community scale, with the exception of pathway #4 

(impacts of responses in other sectors) being developed distinctly by international parties.  

CǳǊǘƘŜǊƳƻǊŜΣ ΨcƻƴǘŜȄǘǳŀƭ ǾǳƭƴŜǊŀōƛƭƛǘȅΩ can be assessed at the community and island levels, while 

ΨƻǳǘŎƻƳŜ ǾǳƭƴŜǊŀōƛƭƛǘȅΩ is predominantly considered at the island or broader sectoral level.  The 

Figure also demonstrates that adaptation needs and options can be identified and implemented by 

the community, island and international scales. The conceptual framework adds to the tourism and 

climate change literature as it considers vulnerability assessment at the tourism destination-

community level, including their adaptation needs and options.  
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Figure 2. Conceptual Framework for a Ψ±ǳƭƴŜǊŀōƛƭƛǘȅ !ǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ¢ƻǳǊƛǎƳ {ŜŎǘƻǊ ƛƴ {L5{Ω 
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2.6.2 Methodological Research Gaps that this Research Will Address  

Further to the strengths and limitations of the indicator and place-based methods noted in section 

2.4, this research applies both to understand the impacts of climatic and non-climatic stressors on 

the pre-existing vulnerability of a tourism destination community.  The purpose of this is to 

investigate whether either or both methods can advance gaps in the understanding of vulnerability 

at the destination community level.  Figure 3 presents a conceptual framework of how the two 

methodsΩ assessment of vulnerability at the destination-community scale will be examined, with the 

overlapping circle representing data gaps.  The Figure also outlines the following seven normative 

criteria to investigate each method, not in order of importance: 1) to facilitate comparisons of 

vulnerability, within and amongst the community, to target tourism sector adaptation initiatives; 2) 

to capture the dynamic nature of vulnerability and understanding of its processes and contexts; 3) 

to be inclusive of stakeholders and consider their livelihoods; 4) to account for multiple stressors;  5) 

to be sensitive to scale and demonstrate how locally identified vulnerabilities link to those identified 
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nationally and regionally (nested); 6) to identify maladaptation; and 7) to examine whether the two 

approaches can be used in combination or offset any limitations of the other.   

The research also examines whether tourism-destination vulnerability indicators are best for 

identifying vulnerable systems at the destination-community scale or to compare vulnerability 

amongst communities and ascertain where adaptation funding is needed.  Furthermore, to address 

the limitations of place-based assessments, this research considers whether longitudinal studies, 

community-based monitoring, and focused adaptation research can help such studies more 

comprehensively capture the dynamic nature of vulnerability and facilitate comparative 

assessments.    

Figure 3. Conceptual Framework to Examine Methods to Assess Vulnerability at the Tourism 
Destination Community Scale  

How does each method address/enable the following?
1. Comparisons to target adaptation initiatives.
2. Understanding of dynamic nature, processes and contexts.
3. Livelihoods of Tourism workers.
4. Multiple stressors.
5. Understanding of nested vulnerabilities.
6. Identify maladaptation.
7. Compliment or address limitations of the other method.

CBVAIndicators

 

2.7 Summary and Conclusion 

Chapter two has presented the conceptual terms pertaining to this research, including the types of 

studies that can be undertaken to assess climate change impacts and vulnerability.  It also presented 

two methods that can be used to assess the vulnerability of communities.  The chapter then 

highlighted the importance of the tourism sector and why it was considered, with a focus on climate 

change impacts to the sector.   It concludes by outlining research gaps that this research aims to 

advance pertaining to tourism climate change adaptation, in particular vulnerability assessment in 

tourism destination communities.  The following chapter presents the research methodology for 

conducting the research. 
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Chapter 3 

Methodology 

3.1 Introduction 

The following chapter presents the methodology that this research undertook to assess the factors 

influencing climate change adaptation at the tourism destination community scale, including the use 

of two methods to examine thŜ ŘŜǎǘƛƴŀǘƛƻƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ.  It commences by detailing the key 

stakeholders consulted and the mixed-methods approach undertaken through the use of indicators 

and a Community-Based Vulnerability Assessment.  It then justifies the selection of Barbados and its 

tourism destination community of Oistins as the study site.  The chapter then outlines the process to 

develop and apply the destination and household level indicators, followed by the process to collect 

and analyze data for the Community-Based Vulnerability Assessment.  The chapter details how data 

from both methods was analyzed, further to the criteria presented in Figure 3.  Research challenges 

and considerations, including ethics approval are then discussed.   

3.2 Research Overview 

3.2.1 Selection of Stakeholders 

As local stakeholders are a key source of adaptive capacity, they can be instrumental in identifying 

and priority ranking vulnerabilities in a tourism destination (Conde & Lonsdale, 2004; Handmer, 

2003; Simpson, Gössling, Scott, Hall et al., 2008).  This research approach was place-based, as 

information on local-level determinants was directly obtained from the community (Smit & Wandel, 

2006).  To overcome some of the challenges associated with incorporating stakeholder input into a 

vulnerability assessment, a focused approach was undertaken that facilitated the participation of 

the most influential (key informants to develop the destination and household level indicators and 

for the CBVA interviews) and the most vulnerable stakeholders (consulted via the household surveys 

and the CBVA interviews) in the tourism destination community (Few et al., 2007; Kloprogge & Sluis, 

2006).  Dunn (2008) and Massiah (2006) note that vulnerable individuals to climate change in the 

Caribbean include those dependent on climate sensitive industries such as tourism or fisheries, 

particularly when employed in low-paid staff or seasonal positions.  Both of these groups were 
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identified within the case-study site by key informants, including tourism, government and 

community representatives and a local non-government organization (NGO), The CARIBSAVE 

Partnership.  Key informants to develop and apply both sets of indicators and to consult via the 

/.±! ŀǇǇǊƻŀŎƘ ǿŜǊŜ ǎŜƭŜŎǘŜŘ Ǿƛŀ ΨcriteriƻƴΩ ƻǊ ΨǇǳǊǇƻǎƛǾŜΩ sampling, where respondents were 

selected based on their knowledge and connection to .ŀǊōŀŘƻǎΩ tourism industry, cross-cutting 

sectors and/or destination community of Oistins (Bradshaw & Stratford, 2010; McGuirk & O'Neil, 

2010).  The parameters of the destination community were also defined by these stakeholders, as 

detailed in chapter 4, section 4.3.1.     

As noted in chapter 2, section 2.5.1, tourism stakeholders are άΧthose directly involved in the 

tourism sector or whose livelihoods are affected by tourism (i.e. government ministries, local 

government, tourism industry representatives, tourism labour representatives, local businesses and 

communities), and those in other sectors that might be affected by tourism adaptations (e.g. energy 

or agriculture), whose adaptations might affect tourism (e.g. transportation or insurance industry), 

or that have other relevant expertise (e.g. universities or NGOs)έ, p. 36 (Simpson, Gössling, Scott, 

Hall et al., 2008).  This research involved tourism stakeholders i) whose livelihoods were most 

connected to the tourism related activities of the destination community (via the CBVA approach), 

ii) residents who lived in neighbourhoods adjacent to the key attractions of the destination 

community (via the household surveys) and iii) who were decision-makers and/or tourism, 

government and community representatives who had relevant expertise and/or information (via 

focus groups to develop the indicators and CBVA key informant interviews).  There was some 

overlap between stakeholders consulted to develop the two sets of indicators and those 

approached through the Community-Based Vulnerability Assessments [Govt Orgs 1 and 5 and 

Emergency Management Org 1].  Furthermore, not all of the stakeholders had a tourism expertise, 

but were able to address other cross-cutting sectors and expertise relevant to the sector (i.e. coastal 

zone management and fisheries).  Further details on the various stakeholders consulted are 

presented in Table 3, Table 6 and Table 7.   
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3.2.2 Research Approach 

This research undertook a mixed methods approach as it involved the use of qualitative and 

quantitative methods (Creswell, 2009b).  There are several approaches to mixed methods, including 

sequential, concurrent and transformative (Creswell, 2009b).   The research undertook concurrent 

mixed methods, in particular concurrent triangulation strategy as it collected quantitative and 

qualitative data concurrently and compared the two sources for convergence, differences or some 

combination (Creswell, 2009a).  Such a strategy can also mean comparing the results of the two 

approaches side by side (Creswell, 2009a).  The philosophical approach was pragmatic as the study 

emphasized the research problem and used two available approaches to understand it (Creswell, 

2009b).  As detailed below, quantitative data was collected to develop and apply the indicators and 

qualitative data was collected for both the indicator and the CBVA approaches.   

Qualitative approaches can employ several research strategies, including participatory action 

research, discourse analysis and case-studies (Creswell, 2009b), with this research undertaking the 

latter.  The case-study involved assessing the climate change vulnerability of a key economic sector 

in a specific country and one of its communities (Stake, 1995).  Furthermore, place-based studies to 

understand climate change vulnerability often undertake case-studies (Ford et al., 2010).  Further to 

the strength and limitations of undertaking a case-study noted in chapter 2, section 2.4.3.1, another 

strength is that it can allow generalizations to be made from its findings to other similar systems 

(Evans & Gruba, 2002), though at the same time the validity of individual studies have been 

critiqued for their limited applicability for broader generalization (Flyvbjerg, 2006).  This research 

collected qualitative information via the focus groups to develop both sets of indicators and through 

the semi-structured interviews for the CBVA.    

Quantitative research can involve survey research, which provides a numeric description of 

trends, attitudes or opinions of a population by studying a sample of it.  This can include the use of 

questionnaires or structured interviews for cross-sectional and longitudinal studies, with the intent 

of generalizing from a sample to a population (Babbie, 1990).  This research used quantitative 

methods to develop and apply both sets of indicators, in particular a pre-determined evaluation 

criteria and scoring framework to select the indicators, a household survey (i.e. instrument based 

questionnaire) to collect household data and statistical analysis and interpretation to analyze it.  
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3.2.3 Justification of Study Site and Timeline of Activities 

As further detailed in chapters 4 and 5, this research examines a tourism destination community in 

the Caribbean island of Barbados.  The island and its tourism sector face high exposure to climate 

change due to its low-lying topography, pressure placed on its limited resources by a dense 

population and a high reliance on coastal infrastructure (Bishop & Payne, 2012; Boruff & Cutter, 

2007; Mycoo & Chadwick, 2012).  The island also has a higher adaptive capacity to climate change 

than other islands in the region, due to the fact that it has a high performing economy and has 

produced some documents and initiatives pertaining to climate change and to tourism (Bishop & 

Payne, 2012; Climate Investment Funds, 2009).  Due to this potentially higher capacity, it was 

assumed that Barbados is fairly information rich relative to other SIDS and that the data availability 

and the capacity of its organizations would provide insight as to what type of data and capacity 

might exist in its less developed neighbouring islands.  Initially, the research envisioned examining 

two tourism destination communities in Barbados and developing indicators for one that engages in 

small-scale lower-end tourism and for another that engages in higher-end (luxury) tourism.  After 

hosting the first focus group to develop the indicators with national-level stakeholders in the fall of 

2010, it was realized that very little data was currently available at the tourism destination 

community scale, though stakeholders thought that the exercise to develop such indicators would 

be useful (further detailed in chapter 8).  Furthermore, they encouraged a more detailed study of 

the tourism destination community ƻŦ hƛǎǘƛƴǎΣ ŀǎ ƛǘ ǿŀǎ ƻƴŜ ƻŦ ǘƘŜ ƛǎƭŀƴŘΩǎ ǳƴƛǉǳŜ ŎƻƳƳǳƴƛǘƛŜǎ ǘƘŀǘ 

could enable a study of tourism and related livelihood issues.  The research was then modified to 

focus on the one community of Oistins, and in addition to investigating the utility of developing 

indicators, also to examine the feasibility of collecting tourism relevant data with the Community-

Based Vulnerability Assessment approach.  Furthermore, to integrate with on-going initiatives in the 

Caribbean, the research was affiliated with The CARIBSAVE Partnership, which was headquartered in 

Barbados and provided research support.   

Desk based research activities commenced in the summer of 2010.  Field research in Barbados 

was carried out in the late summer and fall of 2010 and winter of 2011, through which 

approximately 150 individuals participated.  In September of 2010, the first focus group to develop 

the destination-level indicators was held and the household surveys commenced.  From November 

to December 2010, the three remaining focus groups to develop the destination-level indicators 
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were held, data to apply the destination level indicators started to be collected and the households 

surveys completed with the help of a Research Assistant.   From mid-February to mid-April of 2011, 

remaining data to apply the destination-level indicators was collected, the household level indicator 

focus group held and additional stakeholders interviewed via the CBVA, along with the help of a 

Research Assistant.  Data analysis was carried out between 2011-2012 and 2013-2014.   

3.3 Indicators 

3.3.1 General Layout 

As detailed in chapter 2, when examining the biophysical and socio-economic determinants for 

exposure, sensitivity and adaptive capacity, some scholars choose to examine each of them 

distinctly (Hahn et al., 2009; Perch-Nielsen, 2010). Other scholars choose to focus solely on the 

socio-economic determinants of adaptive capacity and present them based on assets pertaining to 

economic resources, human skills, social capital, physical infrastructure, natural resources and 

political (institutional) capital (Smit & Pilifosova, 2001; Vincent, 2007a; Vincent, 2007b).  As the 

relationship between exposure-sensitivity and adaptive capacity of a system is not always inverse, 

this research examines the determinants of exposure, sensitivity and adaptive capacity distinctly 

(Gaillard, 2010; Handmer, 2003; Vincent, 2007a).  

3.3.2 Destination Level Indicators  

3.3.2.1 Indicator Development  

Prior to commencing the field research, a draft list of 37 conceptually relevant indicators was 

developed for tourism destinations communities (presented in chapter 6, Table 13 and Appendix B, 

Table 32).  The list was founded on academic literature pertaining to the development and 

application of vulnerability assessment indicators at the community, district (regional) and national 

and sectoral levels.  The methodology to develop the indicators was based on the United Nations 

²ƻǊƭŘ ¢ƻǳǊƛǎƳ hǊƎŀƴƛȊŀǘƛƻƴΩǎ ǊŜǇƻǊǘ ƻƴ ΨIndicators of Sustainable Development for Tourism 

5ŜǎǘƛƴŀǘƛƻƴǎΩ, in particular its 12 steps as noted in Appendix A, Figure 16 (UNWTO, 2004a).  Also 

referenced were community vulnerability assessments undertaken by Parkins and MacKendrick 

(2007) ŀƴŘ ǘƘŜ ΨLivelihood Vulnerabilitȅ LƴŘŜȄΩ by Hahn et al. (2009), both of which used household 
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data, other primary data and secondary data to develop indicators at the community and district 

levels.  TƘŜ ΨCommunity-.ŀǎŜŘ 5ƛǎŀǎǘŜǊ wƛǎƪ LƴŘŜȄΩ was also referenced, which obtained primary and 

secondary data to develop and apply each indicator (Bollin & Hidajit, 2006).  National-level 

indicators, including those developed for the beach tourism sector, were referred to and modified to 

suit the destination scale (Perch-Nielsen, 2010; Simpson & Ladle, 2007).  An attempt was made to 

select the most comprehensive and representative list of indicators for a tourism destination 

community, yet not create too large of a list that could overwhelm the stakeholders.  The literature 

recommended a list of 12-24 indicators as optimal (UNWTO, 2004a).  A few more indicators were 

presented, realizing the list would be further narrowed by stakeholders.  Indicators pertaining to 

sensitivity and adaptive capacity were categorized according to the sustainable livelihoods capitals, 

as presented in chapter 2 (Table 1).  Only indicators pertaining to cultural capital were not 

presented, as none were identified in the literature. 

To further develop the destination-level indicators, four focus groups were held with 17 key 

informants from the 3rd group of stakeholders (representatives from tourism, local and national 

government, non-government and community organizations).  Seventeen other individuals were 

also interviewed, who were not able to attend the focus groups, regarding the development 

(ranking and selection) and applicability of the indicators.  Consulting different types and levels of 

stakeholders (constituency, destination, national, regional), allowed the researcher to ascertain 

whether the different stakeholders came up with the same list and relative ranking of indicators.  

Table 3 presents the 34 stakeholders consulted to develop and apply the destination-level 

indicators, also noting overlap with those consulted as key informants for the CBVA interviews 

(Table 7).  In summary, individuals from the following types of organizations were consulted.  

1. Six tourism organizations representing government departments, destination-specific groups, 
hotels, tourism-related businesses and regional tourism.   

2. Five other government organizations representing local and national issues (coastal zone 
management, economics, meteorology and statistics).   

3. Three emergency management organizations representing constituency, community and 
national level issues.   

4. Four fisheries organizations representing destination-specific and national issues.   

5. Academic experts pertaining to tourism, socio-economic, fisheries, environmental management, 
and hydrology issues. 
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Table 3. Stakeholders Consulted to Develop and Apply Destination Level Indicators  

Type of Organization  Organization 
Level 

Development or Application of 
indicators 

Date(s) 

Tourism Org 1 [BGVA], R1  Destination  Application December 2010 

Tourism Org 2 [M of T], R1  National  Development & Application September & Dec 2010 

Tourism Org 2, R2  National  Application  Dec 2010 

Tourism Org 2, R3 National  Application Dec 2010 

Tourism Org 3 [BHTA] National  Development & Application November 2010 

Tourism Org 4 [BTPA] National  Application Dec 2010, April 2011 

Tourism Org 5 [NCC] National Application + CBVA April 2011 

Tourism Org 6 [CTO], R1  Regional  Application Dec 2010 

Tourism Org 6, R2 Regional  Application April 2011 

    

Govt Org 1 [CC] Constituency Development & Application April 2011 

Govt Org 2 [CZMU], R1  National  Development & Application Sept & Dec 2010  

Govt Org 2, R2 National  Development & Application Sept & Dec 2010  

Govt Org 2, R3 National  Application April 2011 

Govt Org 3 [Ec Aff] National  Development & Application November 2010 

Govt Org 4 [Met Dept], R1  National  Development & Application September 2010 

Govt Org 4, R2  National Application December 2010 

Govt Org 5 [Stats], R1  National  Development & Application November 2010  

Govt Org 5, R2 National  Development & Application November 2010 

    

Em Mgmt Org 1  [DEO] Constituency Development & Application + CBVA Dec 2010, April 2011 

Em Mgmt Org 2 [DEM] National  Development & Application September 2010 

Em Mgmt Org 3 [Red Cross], R1 Community/ 
National  

Development & Application November 2010 

Em Mgmt Org 3, R2 Community/ 
National  

Development & Application November 2010 

    

NGO 1 [CERMES] National  Development & Application November 2010 

    

Fisheries Org 1 [Govt] Destination  Development & Application + CBVA August & Oct 2010, 
February & March 2011  

Fisheries Org 2 [OFFA], R1 Destination  Development & Application August & Dec 2010 

Fisheries Org 2, R1 Destination  Development & Application August & Dec 2010 

Fisheries Org 3 [OSMBO] Destination  Development & Application August & Dec 2010 

Fisheries Org 4 [Dept of F] National  Development & Application September 2010 

Fisheries Org 5 [OUC]    

    

Academic 1 [Fisheries & Socio-
Econ Prof] 

Regional Development & Application, in 
particular of Exposure & Sensitivity 

November 2010, February 
2011 

Academic 2 [Fisheries Biology & 
Mgmt Prof] 

Regional Development & Application, in 
particular Exp, Sensitivity + CBVA 

November 2010, April 2011 

Academic 3 [Env & Social Mgmt, 
Tourism] 

Regional Application, in particular of adaptive 
capacity and discussion of 
destination boundaries 

November 2010 

Academic 4 [Hydrology Prof] Regional Development & Application, in 
particular of Exp & Sensitivity 

November 2010 

Police officer 1 National Application November 2010 
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The CARIBSAVE Partnership staff assisted in the organization of the first destination-level focus 

group, by introducing the Researcher to local stakeholders and sending invitations on her behalf to 

nine federal ministries.  Participants for the three remaining destination-level focus groups and 

household focus group were selected based on the type of indicator being discussed, sources 

suggested by the literature, by building on networks developed in the first focus group and by 

consulting The CARIBSAVE Partnership staff.  Most stakeholders contacted were willing to share 

information and participate in the research.  To invite key informants to the focus groups, an 

invitation was extended twice, by phone and email.  If an informant was not able to attend a 

particular activity, the Researcher followed up with them afterwards if they requested it, if they 

were identified as key informants or if other stakeholders recommended it.  For stakeholders 

involved in follow-up meetings, a list of indicators was sent to them ahead of time, which they were 

asked to rank and comment on before the meeting.  Many did not comment due to their lack of 

time.  Therefore, when meeting with them and to work with their time constraints, they were asked 

to comment on the indicators chosen by other stakeholders to date, those for which they might 

have a role in or insight as to data applicability or recommend any additional indicators.   

The four focus groups ran approximately three hours each, with each presenting the purpose of 

the research, predicted climate change impacts to small islands and tourism destinations, the utility 

of indicators, selection criteria and a draft list of indicators.  Feedback was also solicited from 

participants as to the parameters of the tourism destination community and the rational for 

choosing Oistins as a study site.  In each focus group, stakeholders were separated into three groups 

(exposure, sensitivity and adaptive capacity), based on their expertise to discuss the development of 

the indicators (presented in Table 4).  Due to stakeholder availability, the Researcher was not able to 

run focus groups based on similar expertise or sector (i.e. tourism or disaster management), which 

could have allowed for a more uniform scoring of indicators.  Nevertheless, running the focus group 

with a mix of expertise, allowed for the sharing of ideas amongst the different organizations.  As 

argued for the in the UNWTO report, the approach was a mix of data-driven18 (inductive) and theory 

driven19 (deductive) and asked 1) what information is needed (deductive) to apply the particular 

                                                      
18 i.e. άǿƘŀǘ Ŏŀƴ ǿŜ Řƻ ǿƛǘƘ ǘƘŜ Řŀǘŀ ǿŜ ƘŀǾŜΣ ƻǊ ŦƻǊ ǿƘŀǘ ƛǎǎǳŜǎ Řƻ ǿŜ ƘŀǾŜ ŘŀǘŀΚΩΣ Ǉоу (UNWTO, 2004a). 
19 i.e. άǿƘŀǘ ƛǎǎǳŜ ƻǊ ǇƻƭƛŎȅ ǉǳŜǎǘƛƻƴǎ ŀǊŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŀƴŘ Ŏŀƴ ǿŜ ƻōǘŀƛƴ Řŀǘŀ ǘƻ ŀŘŘǊŜǎǎ themΚέ Ǉоу (UNWTO, 2004a).  
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indicator and 2) what can be created or obtained now (inductive) and 3) how information sources 

could be improved in the future (UNWTO, 2004a).   

Table 4. Stakeholders Consulted Through Destination Level Focus Groups  

Focus 
Group 

Exposure Sensitivity Adaptive Capacity Dates & Scale 

1 Govt Org 2, R1 (Coastal 
Zone), Govt Org 4, R1 
(Meteorology) 

Govt Org 2, R2 (Coastal 
Zone); The CARIBSAVE 
Partnership 

Em Mgmt Org 2, Tourism 
Org 2, R1 

September 3, 2010 
 
National 

2 Fisheries Org4 Tourism Org 3, Govt Org 5, 
R1 (Statistics) 

Govt Org 5, R2 (Statistics), 
Govt Org 3 (Finance, 
Economic Aff) 

November 19, 2010 
 
National 

3 NGO 1 (CERMES) Em Mgmt Org 3, R1 Em Mgmt Org 3, R2 November 25, 2010 
National, community 

4 Discussed #9-11 
collectively.   

Fisheries Org 2, R1 & R2, 
Fisheries Org 3, Govt Org 1  

Fisheries Org 2, R1 & R2, 
Fisheries Org 3, Govt Org 
1 

December 3, 2010 
 
Community, destination 

 
To evaluate the indicators, a Ψscoring frameworkΩ and an Ψindicator development worksheetΩ was 

developed based on criteria presented by Perch-Nielsen (2010) and the UNWTO (2004a) (see 

Appendix B).  Stakeholders were presented with the list of indicators and the ΨǎŎƻǊƛƴƎ ŦǊŀƳŜǿƻǊƪΩ 

and asked to rank the indicators most appropriate for the destination, individually or with a partner 

in their group.  The Ψscoring frameworkΩ presented five criteria, which are defined in Table 5, that 

stakeholders used to rank each indicator from 1 to 3 (low, medium, high): relevance, feasibility, 

credibility, clarity and comparability, to a maximum total of 15.  Stakeholders were also presented 

with an Ψindicator development worksheetΩ ǘƻ ǇǊƻǾƛŘŜ ƳƻǊŜ ŘŜǘŀƛƭǎ ŦƻǊ ǘƘŜ ǘƻǇ ǘƘǊŜŜ ƛƴŘƛŎŀǘƻǊǎ 

chosen, based on conceptual relevance and potential applicability at the destination level.  The 

worksheet also asked more specific questions on ǘƘŜ ƛƴŘƛŎŀǘƻǊΩǎ ǊŜƭŜǾŀƴŎŜ όǘƻ ǿƘƻƳ ŀƴŘ Ƙƻǿ ƛǘ ǿƛƭƭ 

be used), feasibility (current and future data availability), comparability, data availability, 

organization (s) responsible to provide the data and form of available data.  Finally, stakeholders 

were asked to comment on whether the narrowed down list of indicators should be weighted 

equally or differentially.  To conclude, the four groups shared their results and obtained feedback 

from other participants, which sometimes resulted in a re-scoring of some of the indicators.  Next 

steps were then discussed, including follow-up with participants to collect any further data.  For the 

fourth focus group (fisher-focused), participants were asked to score only those indicators for which 

it was already ascertained that local level data still might be available.  This modification to the 
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methodology occurred to simplify the exercise and make it accessible to participants who were not 

used to academic exercises.  

Table 5. Criteria Used to Score each Indicator 

Criteria Description 

Relevance Does the indicator respond to the specific issue (determinant of exposure, sensitivity or adaptive capacity) 
and provide information that will aid in its management?   

Feasibility Is it useful, practical and affordable to collect and analyze data at the Destination Level? 

Credibility Is it currently supported by valid and reliable information from credible sources (or could be)? 

Clarity Is it easy to understand and clear to users? 

Comparability Is it useful for comparisons over time and across jurisdictions? 

Based on: UNWTO (2004a) 

For each successive focus group, the list of indicators was modified to reflect comments from the 

previous focus groups and follow-ups with key informants, with any noteworthy comments from 

earlier groups shared with latter groups (a modified Delphi technique).  Only those indicators that 

scored very low (below 8), or that stakeholders explicitly asked to remove, were removed from the 

original list and not presented to the next focus group.  Some new indicators were developed by 

stakeholders and shared with subsequent focus groups. 

3.3.2.2 Indicator Application and Analysis 

Depending on which indicators were identified, and their associated data availability in the 

destination community, some were applied (operationalized) by collecting primary and secondary 

data from local, regional and national organizations.  As this research examines one community in-

depth, including what destination community indicators are conceptually feasible and potentially 

applicable to collect data for, any data obtained from the indicators was not aggregated. The refined 

list of selected destination-level indicators, including their applicability, is presented in chapter 6, 

Table 14 and Appendix B, Table 33.   
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3.3.3 Household Level Indicators 

3.3.3.1 Overview and Selection of Households 

Households are one of the local levels at which climate-related hazards occur (Birkmann, 2006a; 

Hinkel, 2011; Queste & Lauwe, 2006).  A household-level index can examine how specific household 

characteristics (i.e. assets, perception or livelihood activities) are associated with vulnerability (Eakin 

& Bojórquez-Tapia, 2008; Vincent, 2007b).  As a result, this research also developed household level 

indicators to determine whether they can assist with the identification of vulnerable stakeholders in 

a tourism destination community and examine how the determinants of vulnerability are related at 

the destination and household levels.  This also involved investigating how connected the livelihoods 

of households within the destination community are to tourism and what this implies for the best 

method to collect and analyze data pertaining to destination household vulnerability: in the 

surrounding neighbourhoods to the tourism attraction(s) (via household level indicators) or on-site 

in the particular attraction(s) (like the CBVA).  The former approach was chosen to develop the 

indicators based on examples provided in the literature.   

As further detailed in chapter 4 (section 4.3), Oistins is considered vulnerable to climate change 

due to its tourism activities and infrastructure being located at the coast (Simpson et al., 2012; The 

CARIBSAVE Partnership, 2010).  The community also has neighbouring households, which are 

considered socioeconomically vulnerable, due to lower income status, high housing density and a 

high percentage of older and retired persons (Boruff & Cutter, 2007).  BŀǎŜŘ ƻƴ ǘƘŜ нллл ΨHousehold 

ŀƴŘ [ŀōƻǳǊΩ census, the town of Oistins has four enumeration districts (Ashby Lands, Scarborough, 

Enterprise and one that is un-named) with a total population of 1200, comprised of 466 households 

(presented in chapter 4, section 4.3.4) (GOB, 2000).  Household-level vulnerability was examined, via 

an indicator approach, in the two neighbourhoods (enumeration districts (EDs)) in the center of 

Oistins, directly adjacent to the Bay Garden Vendors Area, the Oistins Fish-Market and close to other 

key tourist attractions (beaches, hotels and restaurants) (2nd group of stakeholders).  These two 

districts were Ashbee Lands and Scarborough and were examined jointly as they are neighbouring 
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and have very similar attributes.  The two districts comprise a total of 270 households with a total 

population of 719, which resulted in a statistically significant sample size of 7120.  

3.3.3.2 Indicator Development 

A draft list of 31 household level indicators (presented in chapter 6, Table 15 and Appendix C, Table 

34) was developed based on the ΨHousehold Adaptive Capacity IndexΩ developed by Vincent (2007a; 

2007b) and household level data collected by Parkins and MacKendrick (2007) and Hahn et al. 

(2009), though the latter two used household data to inform the development of community and 

district (regional) level indicators.  Hahn et al. (2009) and Vincent (2007b) based their household 

indicators in rural settings.  As Caribbean tourism destination communities are for the most part 

based in urban or peri-urban settings, questions were left out pertaining to rural communities (i.e. 

how long it takes to walk to a water source).  The majority of the indicators were developed from 

the academic literature (24), with five additional indicators developed from the original CARIBSAVE 

Partnership household survey and two that the Researcher developed, building on sources in the 

literature to suit the particular context.  Indicators pertaining to sensitivity and adaptive capacity 

were also categorized according to the sustainable livelihoods capitals, except for cultural capital (as 

noted earlier).   

Data for the household level indicators was collected via a household survey derived from The 

CARIBSAVE PartnershipΩǎ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ǘƘŜƛǊ Ψ/ŀǊƛōōŜŀƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜ wƛǎƪ !ǘƭŀǎΩ Project.  The 

ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ survey collected demographic data and information pertaining to financial, social, 

human, physical and natural assets ǘƘŀǘ ǿƻǳƭŘ ƛƴŦƭǳŜƴŎŜ ŀ ƘƻǳǎŜƘƻƭŘΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ŀŘŀǇǘ ǘƻ ŎƭƛƳŀǘŜ 

change.   It also examined any health, water and food issues that would determine a householdΩǎ 

sensitivity to any climate change impactsΦ  ¢ƘŜ wŜǎŜŀǊŎƘŜǊΩǎ modifications and additional questions 

pertained to data collection on tourism related livelihoods and to determine exposure and 

sensitivity to climate-related hazards and extreme events at the household level: strong winds, 

flooding, high waves (for storm surge), water-shortages (for drought) and landslides.  Questions 

pertaining to sea-level rise were not included, to avoid respondents confusing the term with storm 

surge. The household survey is presented in Appendix C. 

                                                      
20 Using household as the unit of measurement (giving a population of 270), a confidence level of 95% and a confidence 

interval of 10%. 
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As detailed in Table 6, a focus group was held in March of 2011 with six key informants as to 

which household indicators were the most conceptually relevant and feasible to collect in the long-

term at the destination community level.  The stakeholders represented community policing, 

national government organizations for statistics, gender and social development and a NGO 

involved in social development.  Two other community key informants, representing local 

government and emergency management, were also consulted individually.  Tourism organization 

representatives were not able to attend, though participating government and community 

organization representatives were able to speak for the household data relevant for the three 

tourism related livelihoods indicators.  A similar exercise, as outlined in section 3.3.2.1 pertaining to 

destination level indicators, was then used to evaluate the draft set of household level indicators.  

The focus group also discussed:   

¶ The definition of ΨǾǳƭƴŜǊŀōƛƭƛǘȅΩ, in particular by the National Assistance Board and the Police 
Station ƛƴ ǘƘŜƛǊ ΨǾǳƭƴŜǊŀōƭŜ ǇŜǊǎƻƴǎΩ list. 

¶ The best way to collect household data in tourism destinations - Neighbourhood surveys or a 
survey of tourism stakeholders directly at their workplace?  

 

Table 6. Stakeholders Consulted to Develop Household Level Indicators  

Type of Organization Scale Development/ Application Date(s) 

Govt Org 1 [CC] Constituency Development & Application April 2011 

Emergency Mgmt Org 1 [DEO] Constituency Development & Application April 2011 

Police Officer 2  Community Development & Application March 2011 

    

Govt Org 5, R1 [Stats] National  Development & Application March 2011 

Govt Org 5, R2 [Stats] National  Development & Application March 2011 

Govt Org 6 [NAB]  National Development & Application March 2011 

Govt Org 7 [Gender Bur] National Development & Application March 2011 

    

NGO 2 [CPDC, CC Programmer] Regional Development & Application March 2011 

Govt Org 8 [Ministry of Labour]  National Follow-up re Application June 2011 
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3.3.3.3 Household Survey Application 

The Researcher applied the household level indicators by randomly21 surveying households in the 

Ashby Lands and Scarborough districts along with a Research Assistant and The CARIBSAVE 

Partnership staff.  An equal number of households were surveyed in each district, with every second 

or third house approached until the desired sample size was achieved.  Of the total sample size of 

71, twenty-seven households (38%) were surveyed in September of 2010, with the remaining 44 

surveys (62%) carried out in November and December of 2010.  The second sample was collected 

after Tropical Storm Tomas struck Barbados on October 29th, 2010, the storm to cause the highest 

economic damage in over 100 years (further detailed in chapter 4, section 4.2.2.2).  This providing 

interesting insight as to pre-storm and post-storm experience and whether households and/or their 

livelihoods were impacted by climate-related events or whether they thought their homes were at 

risk from climate-related events.  

To make the survey applicable in plain-language, terms such as Ψwell-ōŜƛƴƎΩ were at times used as 

an alternate to ΨǾǳƭƴŜǊŀōƛƭƛǘȅΩ.  The surveys took approximately 20 to 45 minutes to complete, 

depending on the participant, and were conducted primarily in the evenings and weekends to have 

the greatest likelihood of interviewing the household head.  If the household head was not 

available, an adult member of the household was asked to respond to the best of their ability, or the 

survey occurred at a later time.  Approximately 90% of the households approached were receptive 

to being interviewed.   

3.3.3.4 Household Survey and Indicator Data Analysis 

As noted earlier, this research examines one community in-depth.  The Statistical Package for the 

Social Sciences (SPSS) was used to aggregate and analyze the results of the household surveys, 

provide descriptive statistics to match the type of information being collected by other sources and 

to develop any relevant household indicators.  Qualitative data from the household surveys was 

examined thematically.  Data obtained from the household level indicators was not aggregated 

beyond the community.   

                                                      
21 Random sampling is where each individual has an equal probability of being selected from the population, ensuring that 

the sample will be representative (Keppel, 1991). 
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3.4 Community-Based Vulnerability Assessment  

3.4.1 Data Collection 

To obtain contextual, disaggregated and descriptive information pertaining to climate change 

vulnerability at the community level, in the winter of 2011, 48 semi-structured Community-Based 

Vulnerability Assessment interviews were carried out with stakeholders whose livelihoods were 

most dependent on the destination communityΩǎ tourism related activities (1st group of 

stakeholders) based on similar community vulnerability studies (Ford & Smit, 2004; Lim et al., 2005; 

Smit et al., 2008).  The purpose of this exercise was two-fold.  First, as detailed in Appendix D, the 

interviews assessed the past and current exposure-sensitivity and coping capacity of stakeholders to 

changing environmental (including climatic) and/or social conditions in the past ten years.  The 

interviews then assessed the future exposure-sensitivity of stakeholders to changing conditions and 

the resources and support that would be needed to adapt.  The focus of the interviews was on the 

Ψmosǘ ǾǳƭƴŜǊŀōƭŜΩ ŀƴŘ ΨƳƻǎǘ ƛƴŦƭǳŜƴǘƛŀƭΩ stakeholders as suggested by Few et al. (2007) and 

Kloprogge and Sluis (2006).  The larger purpose, as noted in chapter 2, section 2.6, is to examine the 

CBVA findings and determine whether it advances knowledge gaps in the understanding of 

vulnerability at the tourism destination community scale.  Stakeholder perceptions were considered 

in the context of recorded climatic and non-climatic trends as documented by academic and grey 

literature in chapters 4, 5 and 7.   

Stakeholders were interviewed in the Oistins Fish-Market (food and craft vendors and fishers), at 

the two beaches of Oistins (beaches #1 and #2) and any available hotels and restaurants within and 

west of the town (the particular stakeholders are detailed in chapter 4).  After interviewing 

stakeholders at beach #1 and beach #2, and to obtain a greater sample size, three additional 

stakeholders were interviewed on beach #3 west of Oistins (a vendor, water-sports operator and 

taxi driver).  Six institutional key informants were also interviewed regarding the institutional and 

macro issues affecting the destination.  There was some overlap between the institutional key 

informants consulted for the Indicators and the CBVA approach.  To avoid consultation fatigue and 

bring in additional perspectives, another key tourism stakeholder was consulted [Tourism Org 9], in 

place of re-consulting Tourism Org 2 and Tourism Org 3.  The interviews involved the following 
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groups of stakeholders.  Table 7 provides further details on the particular stakeholders interviewed 

via the CBVA approach. 

1. Bay Garden Food and Craft Vendors + 1 Institutional (also consulted in C) = 14 

2. Fishers (9) + 2 Institutional = 11  

3. Beach-related activities = water sports operators, clothes vendors, food vendors and lifeguards + 
1 Institutional (also consulted in A) = 10 

4. Accommodation and Restaurants (Managers and Staff) = 4 large and 2 small hotels (which 
included restaurants), 3 individual restaurants and taxi-drivers (1) = 10 

5. Key institutional informants: Apart from the three informants mentioned above, three other 
informants were interviewed representing tourism development, local government, local 
emergency management and fisheries (total of 6).   

Table 7. Stakeholders Interviewed via Community-Based Vulnerability Assessment 

Type of Organization Scale Date(s) 

Tourism Org 1 [Food vendors, R #2 - 8] Destination February to March 2011 

Tourism Org 1 [Craft vendors, R #9 ς 13] Destination February to March 2011 

   

Tourism Org 3 [BHTA, Restaurants # 1 ς 3] Destination March 2011 

Tourism Hotel Org 1 R1, R2 Destination March 2011 

Tourism Hotel Org 2, R1, R2 Destination March 2011 

Tourism Hotel Org 3 Destination March 2011 

Tourism Hotel Org 4 Destination March 2011 

Taxi-driver 1 Destination April 2011 

   

Tourism Org 5 [NCC, Lifeguards, R 2-4] Destination March to April 2011 

Tourism Org 5 [NCC, DG Mgr, R1] National, KI April 2011 

Tourism Org 7 [Water Sports Operators # 1 ς 4] Destination March to April 2011 

Tourism Org 8 [Clothes and food vendors # 1-3] Destination March to April 2011 

Tourism Org 9 [Nat Adv Council, Chair] National, KI April 2011 

   

Government Org 1 [CC Chair] Constituency, KI April 2011 

Emergency Mgmt Org 1 [DEO Chair] Constituency, KI April 2011 

   

Fisheries Org 1 [Govt, EB] Destination, KI  April 2011 

Fisheries Org 2 & 3 [Fishermen, R #1-9] Destination February to March 2011 

Academic 2 [Fisheries Biology & Mgmt, HO, CERMES] National/ Regional, KI April 2011 

KI = Key informant 

 

The CBVA portion of the research was conducted during the peak tourist and fishing season.  

Stakeholders were approached at their place of work, either in person or by phone, until the desired 

interview sample was achieved.  The majority (95%) of vendors, fishers and tourism operators 

contacted were receptive to participating in the interviews.  The only challenge was in obtaining 
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interviews with the managers and staff of hotels and restaurants, due to the research being carried 

out in the peak tourist season.  As a result, several hotels had to be approached to achieve the 

desired number of interviews (eight small hotels were approached and two were interviewed, five 

large hotels were approached and two were interviewed).  The interviews were semi-structured and 

ranged from 30 minutes to an hour, depending on the amount of time the respondent was able to 

give.  Compensation was provided to some of the interviewees for their time, by purchasing one of 

their services (i.e. food, a craft or engaging in a water-sports activity).  The majority of the 48 

interviews (35 = 73%) were either recorded with a tape recorder (19) or dually by hand by the 

Researcher and the Research Assistant (16) or a combination of the two.  The remaining 13 were 

recorded by hand by the Researcher as the respondents were not comfortable in being audio-

recorded and/or the Research Assistant was not available.  These notes were transcribed shortly 

afterwards.  

3.4.2 Interview Structure and Data Analysis 

Appendix D presents the interview guide and key themes used to undertake the Community-Based 

Vulnerability Assessment interviews.  To reduce, organize and analyze the large amount of 

qualitative data obtained from the CBVA interviews, data was coded thematically (Cope, 2010).  ΨIn 

vivoΩ ŎƻŘŜǎΣ common phrases in the material, were used to thematically code the information 

collected.  Discernible and underlying messages, including descriptive themes and patterns, were 

also looked for when coding the material.  Patterns were examined by investigating conditions, 

interactions among actors, strategies, tactics and consequences (Cope, 2010).  Research results by 

themes are presented in chapter 7. 

3.5 Analysis of Indicator and CBVA Approaches 

Once data was collected from the indicator and CBVA approaches, their data was analytically 

compared to the seven criteria presented in chapter 2, Figure 3.  This involved examining the types 

of vulnerability determinants that emerged from both methods, including their spatial and temporal 

scales and information brought forth.  It also involved examining the strengths and limitations of 

both and whether could they be used in combination or address the limitations of the other (criteria 

#7).  In particular, the last criteria examined whether the use of indicators could overcome the 

scaling limitations of the CBVA approach.  Furthermore, for any indicators that were found relevant 
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to develop, but challenging to apply at the tourism destination community-scale, the research also 

examined whether their determinants could still be portrayed through the CBVA approach (as noted 

in chapter 8, section 8.3.3).   

3.6 Research Challenges and Considerations 

This section presents the challenges encountered while undertaking the research and how they 

were overcome. 

3.6.1 Conducting Research in a Foreign Country 

The Researcher had not previously spent any prolonged time in Barbados or in the Caribbean, so a 

challenge was to quickly ŦŀƳƛƭƛŀǊƛȊŜ ƘŜǊǎŜƭŦ ǿƛǘƘ ǘƘŜ ƛǎƭŀƴŘΩǎ ƘƛǎǘƻǊȅΣ ƎƻǾŜǊƴŀƴŎŜΣ culture, 

stakeholders, study site and stressors affecting it.  For these reasons, it took time to establish 

rapport with local stakeholders and collect relevant information.  Collaborating with a local partner, 

The CARIBSAVE Partnership, and a Research Assistant proved useful to overcome this challenge.     

3.6.2 Indicator Selection 

To complete the research in a timely manner and to not overwhelm stakeholders with too much 

information, and based on other methodologies referenced, a list of a priori indicators was 

presented in the focus groups.  This meant that the stakeholders were not able to develop their own 

indicators.  This challenge was mitigated in part by presenting stakeholders with the rationale and 

limitations for each indicator and encouraging their input in the refinement or creation of any new 

indicators and subsequent data collection and analysis.  Sections 3.2.1 and 3.3.2.1 discussed any 

implications of how stakeholders were chosen to participate in the indicator development exercise. 

3.6.3 Conducting the Household Surveys with the Local Partner Organization 

While it was useful to link with The CARIBSAVE Partnership as a local partner to provide contacts 

and an introduction to the community, it presented certain challenges.  In particular, when 

developing and applying the household surveys, the Researcher ƘŀŘ ǘƻ ǿƻǊƪ ǿƛǘƘ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ 

timeline and was constrained as to how many revisions she could make independently to the 

survey.  This also meant that the Researcher had to carry out the initial household surveys with one 

of their staff, which with their timeframe, resulted in the surveys being executed in the fall of 2010 
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before the focus group to develop the household surveys was held in the spring of 2011.  This 

challenge was mitigated by informing the stakeholders of the household focus group of this fact and 

discussing with them the initial list of indicators and any that were refined prior to the focus group.   

3.6.4 Defining the Household Head 

The majority of household level data, as presented in chapter 6 (Table 16), was analyzed via the 

household head.  The academic literature referenced does the same, but does not precisely define 

the criteria for determining a household head.  The Researcher discussed with the household focus 

group how, when executing the household surveys, confusion was noted by survey respondents as 

to the exact definition of ΨƘƻǳǎŜƘƻƭŘ ƘŜŀŘΩ.  Respondents had a range of interpretations: the owner 

of the house (if so might not be bringing in income), the most senior/ elderly person, shared 

between two individuals, the primary income earner in the house or an absent individual who 

supports the household.  The Researcher and the Research Assistant let the respondents choose 

their own definition, with the majority either choosing the owner of the house, the most senior/ 

elderly person or shared between two individuals.   

3.6.5 Over Consultation 

Some of the participating stakeholders in the research were found to be experiencing consultation 

fatigue due to other consultation initiatives in Oistins or across the island.  People in Oistins, as it is a 

key tourism and fishing community, have and are experiencing extensive research and consultation 

by academics, non-government organizations, government organizations and religious groups.  As 

detailed in chapter 4 (section, section 4.3.4), this included ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ²Ŝǎǘ LƴŘƛŜǎΩ /ŜƴǘŜǊ ŦƻǊ 

Resource Management and Environmental Studies (CERMES) and the Barbados Red Cross both 

conducting household surveys in the community in 2008 and the spring of 2010 respectively.  The 

Researcher and her local partner, The CARIBSAVE Partnership, did not know this when they chose to 

carry out their research in Oistins, which highlights the need for greater dialogue amongst local 

stakeholders and the research community.   Furthermore, when the Researcher was conducting the 

household surveys, she observed the solicitation of the households by two other groups at the same 

time (a WŜƘƻǾŀƘΩǎ ²ƛtness and a skills survey).     
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3.7 Ethical Considerations 

As the research engaged extensively with human subjects, the proposal underwent an ethics review 

ǘƘǊƻǳƎƘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ²ŀǘŜǊƭƻƻΩǎ Office of Research Ethics in August of 2010, acknowledging 

matters of privacy, informed consent and harm (Dowling, 2010).  Ethical issues were addressed for 

the focus groups, household surveys and semi-structured interviews.   Informed consent from all 

stakeholders was obtained via aƴ ΨLƴŦƻǊƳŜŘ /ƻƴǎŜƴǘ [ŜǘǘŜǊΩ detailing the purpose and nature of the 

particular activity, how it could be of benefit to them and that participation was voluntary.  

Participants were also informed that any information to be provided would be considered 

confidential (anonymous) in the research results.  Participants were asked for their permission 

before audio recording any interviews, to ensure an accurate recording of responses.  Lastly, 

participants were notified that any data collected would be kept in a safe location and confidentially 

disposed of in seven ȅŜŀǊǎΩ ǘƛƳŜ.    

3.8 Summary and Conclusion 

The methodology chapter has presented an overview of methods undertaken in this research, 

including a concurrent mixed-methods approach.  Research methods consisted of several 

techniques to consult a diversity of tourism stakeholders, including focus groups, semi-structured 

interviews with key informants, household interviews, semi-structured CBVA interviews, and lastly 

an analysis of secondary sources.  This allowed for an investigation of perspectives at multiple-

scales, whereby individual/ household and community level data were obtained via the household 

and CBVA interviews, a community level understanding via the focus group discussions and key 

informant interviews, and larger-scale (national and international) perspectives on climate change 

and the vulnerability of the tourism sector discussed via expert interviews and focus groups.   The 

chapter concludes by discussing any research challenges and ethical issues considered.  The 

following chapter details the study site chosen for this research, the island of Barbados and its 

tourism-destination community of Oistins. 
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Chapter 4 

Study Area  

4.1 Introduction 

This chapter presents thƛǎ ǊŜǎŜŀǊŎƘΩǎ study area, the island of Barbados and its tourism destination 

community of Oistins.  It commences by providing an overview of the ƛǎƭŀƴŘΩǎ geography, weather 

patterns, recent and predicted climatic changes, national initiatives to address climate change and 

current and future trends of its tourism sector.  The chapter then details the destination community 

of Oistins, its rationale for being chosen, its key tourist attractions and household districts surveyed.      

4.2 Barbados 

The following section outlines .ŀǊōŀŘƻǎΩ geography, including history, government and 

development patterns; weather patterns, past and future climatic changes; and any national-level 

action to address climate change. It also details current and future trends of its key tourism industry.   

4.2.1 Geographic Overview 

Barbados is located in the eastern Caribbean (see Figure 4) and is relatively flat, 34 km long, 23 km 

wide, has a coastline of 92 km and a total land area of approximately 432 km2 (GOB, 2010b).  The 

majority of its land area (86%) is made up of a karst (coral limestone) landscape.  Its eastern Atlantic 

coast is rugged as it faces the trade winds and is exposed to high wave energy.  In contrast, its 

western Caribbean coastline, due to its protected bays and shorelines, sandy beaches, fringing reefs 

and calm waters, has ōŜŜƴ ǘƘŜ ŦƻŎŀƭ Ǉƻƛƴǘ ŦƻǊ .ŀǊōŀŘƻǎΩ ǘƻǳǊƛǎƳ ƛƴŘǳǎǘǊȅ, in particular high-end 

developments (GOB, 2010b).  The south coast is also densely populated with key residential and 

tourism-related infrastructure and both the west and south coasts are low lying, sandy and very 

erodible (UNECLAC, 2011).  Even though Barbados is situated outside of the principal hurricane 

strike zone, the island remains at high risk to coastal erosion, as karst is easily erodible (Mycoo & 

Chadwick, 2012).   



77 

 

Figure 4. Map of the Caribbean 

 

Source: Holiday Planners (2015) 

The island was largely uninhabited when settled by the British in 1627 (Boruff & Cutter, 2007).  

African slaves then worked the sugar plantations developed on the island until the abolishment of 

slavery in 1834 (P. F. W. Wilkinson, 1997).  The colonial agricultural processes removed 90% of 

.ŀǊōŀŘƻǎΩ native vegetation, with the economy depending on the production of sugar, rum, and 

molasses through most of the 20th century (Murray, 2003).  In 1966, Barbados became independent 

and its population drifted from inland agricultural areas to the western and southern coasts, as its 

economy diversified to include activities such as tourism (P. F. W. Wilkinson, 1997).  Traditional 

fishing villages on the coasts also became attractions for residential and tourism development (P. F. 

W. Wilkinson, 1997).  Large-scale tourism became more prominent in the 1950s and 1960s and by 

the 1990s tourism, financial, light manufacturing (i.e. rum, cement and textiles) and international 

business services surpassed the sugar industry in economic importance (Callaghan, 2015; CIA, 2013).  

Today, Barbados has one of the highest standards of living in the Caribbean and one of the highest 

per capita incomes in Latin America (Bishop & Payne, 2012).  Literacy has hovered around the 98% 

mark for the last two decades and in 2013 the island had a life expectancy of 75.4 years, which can 

be considered high as the Unites States was 78.9 years (UNDP, 2014).  In 2013, the Human 

Development Index (HDI) ranked Barbados ƛƴ ǘƘŜ ΨƘƛƎƘ ƘǳƳŀƴ ŘŜǾŜƭƻǇƳŜƴǘΩ category, with a rank of 

59 out of 187 countries and territories, when it had a GDP of US $3.5 Billion and a gross national 
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income per capita of US $13,604 (2011 PPP22 estimate) (UNDP, 2014).  The 2013 HDI ranking was a 

ǎƘŀǊǇ ŘǊƻǇ ŦǊƻƳ нлмнΣ ǿƘŜƴ ǘƘŜ ƛǎƭŀƴŘ ǊŀƴƪŜŘ оу ƻǳǘ ƻŦ ǘƘŜ мут ŎƻǳƴǘǊƛŜǎ ƛƴ ǘƘŜ Ψvery high human 

ŘŜǾŜƭƻǇƳŜƴǘΩ category (UNDP, 2013a).  ¢Ƙƛǎ ŘǊƻǇ ƛƴ ǊŀƴƪƛƴƎ Ǉƻƛƴǘǎ ǘƘŜ ŦŀŎǘ ǘƘŀǘ .ŀǊōŀŘƻǎΩ ŜŎƻƴƻƳȅ 

has not yet recovered from the impact of the global economic crisis, to be detailed in section 5.3.  

Furthermore, the island practices a parliamentary form of democracy and is divided into eleven 

administrative parishes (see Figure 5) and thirty Constituency Councils, which were created in 2008 

(GOB, 2010b).   

Figure 5. Maps of Barbados, listing Parishes and Communities 

 

Sources: Government of Barbados (2010b) and Burmese Days (2012). 

 

Barbados is the fourth most densely populated countries in the Americas (18th globally) and in 

2014 had a population of 285,916 mainly of African descent (WPR, 2014).  The majority of the 

ƛǎƭŀƴŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ǎŜǘǘƭŜŘ ŀƭƻƴƎ ƛǘǎ ǎƻǳǘƘ-east, south and west coasts, predominantly in the 

parishes of St. Philip, Christ Church, St. Michael, St. James, and the southern reaches of St. Peter 

                                                      
22 Purchasing parity power. 
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(GOB, 2010b).  Its four main towns are the capital Bridgetown, with a population of  4751 located in 

{ǘΦ aƛŎƘŀŜƭΩǎ tŀǊƛǎƘ, Holetown and Speighstown on the west coasts ƛƴ {ǘΦ WŀƳŜǎΩ ŀƴŘ {ǘΦ tŜǘŜǊΩǎ 

parishes, with respective populations of 174 and 1420, and Oistins on the south coast in Christ 

Church Parish, with a population of 1037 (GOB, 2010c).  AǇǇǊƻȄƛƳŀǘŜƭȅ нр҈ ƻŦ ǘƘŜ ƛǎƭŀƴŘΩǎ 

population lives within a continuous linear urban corridor, 2 km off the western and southern coasts 

(GOB, 2001a).  Mŀƴȅ ƻŦ ǘƘŜ ƛǎƭŀƴŘΩǎ Ǌesidents live in areas prone to risk of flood, drought, fire and 

tropical storms23, with high levels of physical and social vulnerability occurring along the coast 

(Boruff & Cutter, 2007; Mycoo & Chadwick, 2012).  In addition, high levels of social vulnerability 

have been found to occur in the coastal lowlands, in rural and agricultural parishes, areas with 

housing-unit density and/or a high percentage of older, retired, and/or disabled persons (Boruff & 

Cutter, 2007).  Furthermore, in the past, Ƴŀƴȅ .ŀǊōŀŘƛŀƴǎ ƭƛǾŜŘ ƛƴ ǾƛƭƭŀƎŜǎ ŀƴŘ ΨǘŜƴŀƴǘǊƛŜǎΩ, 

consisting of wooden houses located on the limits of large estates (GOB, 2001a).  Over the years 

homes have converted from wood to concrete, however, issues of quality and design remain 

pertaining to resistance to natural hazards (GOB, 2001a). The majority of coastal properties are high 

value real estate and the majority of homes in Barbados are owner occupied, although coastal 

properties have a lower incidence of owner occupation (GOB, 2001a). 

4.2.2 Weather Patterns and Climate Change  

This section presents general weather trends, recent and projected climatic changes for Barbados. 

4.2.2.1 General Weather  

The Barbadian climate is considered as dry sub-humid with an average annual temperature of 

26.8oC (GOB, 2001a).  It has a dry season from December to May and a wet season from June to 

November, which coincides with the Atlantic hurricane season, during which the island may 

experience extreme weather events (GOB, 2010b).  The wettest month is October and the driest 

month is March, with monthly rainfall averaging approximately 168 mm and 39 mm respectively 

(GOB, 2001a).  Barbados is categorized among the 10 most water scarce countries in the world, as it 

has little surface water and is dependent on groundwater from underground aquifers for the 

majority (98%) of its potable water (GOB, 2010b; Simpson et al., 2012).  The island has one of the 

                                                      
23 άA tropical storm is a tropical cyclone with one-minute average surface winds between 18 and 32 m s-1. Beyond 32 m s-1, 

ŀ ǘǊƻǇƛŎŀƭ ŎȅŎƭƻƴŜ ƛǎ ŎŀƭƭŜŘ ŀ ƘǳǊǊƛŎŀƴŜΣ ǘȅǇƘƻƻƴΣ ƻǊ ŎȅŎƭƻƴŜΧέ p. 564 (IPCC, 2012). 
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largest desalinization plants in the Caribbean, ƻǇŜǊŀǘƛƴƎ ƻǳǘ ƻŦ {ǘΦ aƛŎƘŀŜƭΩǎ tŀǊƛǎƘΣ and can provide 

up to 20% of its drinking water supply (Ionics, 2015).  

4.2.2.2 Recent Climatic Changes and Extreme Events 

A significant warming trend of surface air temperature has been noted in the Caribbean over the 

past fifty-years (1961-2010), with the annual mean of daily minimum temperature increasing more 

(average of 0.28oC per decade) than the annual mean of daily maximum temperature (average of 

0.19oC per decade) (Stephenson et al., 2014)24.  Furthermore, the occurrence of warm25days, warm 

nights and extreme high temperatures has increased in the region, with cool26 days, cool nights and 

extreme low temperatures decreasing, with changes for both more pronounced during the past 

twenty-five-years (1986-2010) (Stephenson et al., 2014).  Variations in precipitation indices have 

been found to be less reliable in the Caribbean, though from 1986ς2010, small positive trends were 

noted in annual total precipitation, daily intensity rainfall, maximum number of consecutive dry days 

and heavy rainfall events (Stephenson et al., 2014).  Simpson et al. (2012) examined climatic trends 

for Barbados based on General Circulation Model data sets from 1960-2006 and noted similar 

trends to that by Stephenson et al. (2014), in particular that mean annual average temperatures 

increased at an average ǊŀǘŜ ƻŦ лΦмпɕ/ ǇŜǊ ŘŜŎŀŘŜ, while rainfall observations did not indicate any 

noteworthy trends.  Furthermore, small increasing trends were noted for sea-surface temperatures, 

averaging лΦлтɕ/ ǇŜǊ ŘŜŎŀŘe (Simpson et al., 2012).  Mean monthly marine surface wind speeds 

were noted to have increased by 0.86 knots per decade annually around the island (Simpson et al., 

2012).  In regards to tropical storms, Kossin et al. (2010) examined North American hurricane tracks 

between 1950 and 2007 and found no consistent trends in the frequency of Gulf of Mexico storms, 

which represent most of the land-falling storms.  The Caribbean is also currently experiencing 1.5 - 3 

millimeters/ year of sea-level rise (Bindoff et al., 2007; Rahmstorf, 2010).   

Barbados faces high exposure to climate-related events, with flooding being the most frequently 

occurring, affecting communities through impacts to infrastructure and agricultural land (Boruff, 

2005).  Drought conditions are the second most common and with economic activity focused on 

heavy water users, such as tourism and golf courses, the issue of water scarcity continues (UNCCD, 

                                                      
24 Based on data trends from weather stations in the region (Stephenson et al., 2014). 
25 Warm days (nights) = number of days when max (minimum) temperature >90th percentile (Stephenson et al., 2014).  
26 Cool days (nights) = number of days when max (minimum) temperature <10th percentile (Stephenson et al., 2014). 
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2000).  Moreover, the island has experienced severe drought conditions in the last decade (2002-

2012), with the six of the last ten years (2006-2012) being abnormally dry (Simpson et al., 2012).   

¢ƘŜ ƛǎƭŀƴŘΩǎ eastern location in the Atlantic Ocean places it outside the principal hurricane strike 

zone (at moderate risk) (UNECLAC, 2011).  Nevertheless, Barbados has been affected by tropical 

storm systems approximately every three years and experiences a direct hit once every 27.8 years, 

resulting in significant damage to trees, houses and infrastructure (UNECLAC, 2011).  Based on 

evaluations spanning from 1990 to 2008, tƘŜ ΨDisaster Deficit IndexΩ ƛŘŜƴǘƛŦƛŜs Barbados as the 

second most prone country in Latin America and the Caribbean, after Honduras, to future extreme 

disaster risk and to suffer significant losses, based on low economic resilience (Cardona, 2010).  

Bishop (2012) and Kelman (2010) note that one extreme event in a SIDS can counter years of 

development gains.  Table 8 presents the top storms impacting Barbados from 1900 to 2014, in 

terms of economic impact, number of people affected and number of deaths, with Hurricane Janet, 

Hurricane Ivan and Tropical Storm Tomas being the most significant (EM-DAT, 2010).  The Table 

demonstrates that the intensity of storms has increased in terms of economic impact.   

Hurricane Janet was the last hurricane to directly hit Barbados in 1955 and affected the most 

people (EM-DAT, 2010).  In 2004, Hurricane Ivan was the second most powerful storm to affect the 

Caribbean in terms of economic damage (WMO, 2013).  The most recent storm to cause severe 

damage and the highest economic impact to the island (US $8.5 million) was Hurricane Tomas on 

October 31st of 2010, which impacted the island as a Tropical Storm (CDEMA, 2010).  The storm 

resulted in intensive rainfall, flooding and high winds, damaging the housing stock (roofs in 

particular), agricultural sector, trees, roads, utilities and power lines (CDEMA, 2010).  Barbados 

received a full payout to address the economic impacts of the storm from the Caribbean 

Catastrophe Risk Insurance Facility (CDEMA, 2010).  In the past 20 years, Barbados has spent over 

US $106.7 million on economic damage due to natural disasters (EM-DAT, 2010).   
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Table 8. Top Storms to Impact Barbados from 1900 to 2014  

Month, year - Storm name  Economic Impacts (US $ 000s)  # of People Affected  # of Deaths  

October 2010 - Tropical Storm Tomas  8,500 (CDEMA, 2010) 2,500 0 

September 2004 - Hurricane Ivan  5,000 880 1 

September 2002 - Tropical Storm Lili  200 2,000 0 

September 1987 - Hurricane Emily 100 (Case & Gerrish, 1988) 230 0 

August 1980 - Hurricane Allen 1,500 5,007 0 

September 1955 - Hurricane Janet 2,800 (Davis & Moore, 1955) 20,000(GOB, 2001a) 57 

 
Source: (EM-DAT, 2010), unless otherwise noted. 

4.2.2.3 Predicted Climatic Changes 

Small islands contribute an estimated less than 1% of global greenhouse gas emissions; yet will 

suffer disproportionately from the consequences of climate change (Kelman, 2011; Nurse et al., 

2014).  In the Caribbean, annual average temperatures are projected to increase by 1 to 4°C over 

2071-2100, relative to 1961-1990 baselines (Campbell et al., 2011).  For Barbados, mean annual 

surface temperature is predicted to increase by 3oC by 2075-2099, relative to 1979-2003 baselines, 

with the number of hot days27 and hot nights28 increasing up to 20 days and 20-60 nights per year (T. 

C. Hall et al., 2013)29.  General Circulation Models project annual sea-surface temperature increases 

in Barbados ranging from Ҍ лΦуɕ/ ǘƻ оΦлɕ/ ōȅ ǘƘŜ нлулǎ, relative to 1960-2006 baselines (Simpson et 

al., 2012).  Furthermore, annual rainfall is predicted to decrease between 10-20% in the Eastern 

Caribbean (T. C. Hall et al., 2013).  For the wet season, basin-wide drying is to continue and 

predicted to more severe for the earlier part of the wet season (May to July), when the Eastern 

Caribbean is expected to become drier in excess of 20% (T. C. Hall et al., 2013).  In addition, changes 

in mean wind speeds by the 2080s are predicted to be very small, between -0.39 and +0.78 knots 

with GCMs and Regional Climate Models projecting an average of +1.56 knots (Simpson et al., 2012).   

The observation of long-term trends in tropical storms and their connection to increasing 

greenhouse gases levels is challenging due to their fluctuations and limited availability and quality of 

global historical records (Knutson et al., 2010).  Nevertheless, mid to late century projections 

suggest that atmospheric warming will cause the globally averaged intensity of tropical cyclones to 

                                                      
27 Extremely hot days = The annual count of days with maximum temperature Tmax > 35oC (T. C. Hall et al., 2013). 
28 Tropical nights = The annual count of nights with minimum temperature Tmax > 25oC (T. C. Hall et al., 2013) 
29 Used a high resolution GCM of 20 km for A1B (medium) scenario (T. C. Hall et al., 2013). 
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increase by 2-11%, while also decreasing in frequency by 6 - 34% (Knutson et al., 2010).  Thus any 

storms that might develop in Barbados could be stronger in intensity and continue to bring more 

economic damage.   

Projections for sea-level rise worldwide are 0.5 - 2.15 metres by 2100 (Bindoff et al., 2007; 

Rahmstorf, 2010).  Due to ǘƘŜ /ŀǊƛōōŜŀƴΩǎ close location to the equator, it is predicted to experience 

greater SLR than most areas of the world (Simpson et al., 2010).  Moreover, sea-level rise is 

predicted to continue for centuries after 2100, even if global temperatures are stabilized at 2°C or 

2.5°C and thus represents a long-term threat to the region (Simpson et al., 2010).  The impact of a 

one-metre rise in sea-level and resulting water inundation in the Caribbean could result in the loss 

of 1,300km2 of land, destroy 1% of agricultural land and displace over 110,000 people (Simpson et 

al., 2010).  Lǘ ŎƻǳƭŘ ŀƭǎƻ ƎǊŜŀǘƭȅ ŘŀƳŀƎŜ ну҈ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ŀƛǊǇƻǊǘǎ ŀƴŘ ул҈ ƻŦ ƛǘǎ ǎŜŀǇƻǊǘǎΦ ¢ƘŜ 

total financial cost of such an impact is estimated to be up to US $187 billion by 2080 or between US 

$4 - 6 billion per year (Simpson et al., 2010).  A two-metre sea level rise could lead to the loss of 

3,000km2 of land, destroy 3% of agricultural land and displace over 260,000 people (Simpson et al., 

2010).  Smaller islands in the Eastern Caribbean, including Barbados, are predicted to face high per 

capita economic costs from sea-level rise (Simpson et al., 2010).   

4.2.3 Action on Climate Change  

Barbados has been one of the most vocal countries in the Caribbean in regards to climate change 

action (Bishop & Payne, 2012; GOB, 2010b).  In 1994, Barbados hosted a conference on the 

sustainable development of SIDS and highlighted the uncertain position of the islands due to climate 

change, which resulted in the Barbados Program of Action (BPOA) and the creation of the Alliance of 

Small Island States (AOSIS) (UNDSD, 1994).  The BPOA identified priority areas and actions to 

address the challenges faced by SIDS, including climate change, sea-level rise and tourism (UNDSD, 

1994).  Actions pertaining to tourism related to sustainable tourism development and 

environmental management, with no links to climate change or adaptation (UNDSD, 1994).  In 2001, 

tƘŜ ƛǎƭŀƴŘΩǎ ΨFirst National Communications to the UNFCCCΩ noted the ƛǎƭŀƴŘΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ to 

climate change due to an economic dependence on tourism and location of valuable tourist 

infrastructure close to the coast, a low water table, heavy coastal erosion (resulting in 15% of coral 
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cover removed from its total surface), high population density, heavy consumption and cost of 

imported energy and a high import-ratio for food (GOB, 2001a).   

The island is also one of the few Caribbean countries to produce a Mauritius+5 National 

Assessment Report (NAR)30, which notes environmental measures  implemented to date, including 

coastal and ground-water protection, land-use planning, and the development of a solar water 

heating industry (Bishop & Payne, 2012; GOB, 2010b).  The NAR also notes climate change 

adaptation and mitigation projects in the inception stage or on-stream, with adaptation initiatives 

including physical measures such as improved water management, stabilized shoreline and control 

erosion, drainage management and flood prevention and reduced land degradation (GOB, 2010b).  

Specific mentions to tourism and climate change adaptation include in-land tourism development 

(such as Harrisons Cave) and the development of a Ψbŀǘƛƻƴŀƭ !ŘŀǇǘŀǘƛƻƴ {ǘǊŀǘŜƎȅ ǘƻ !ŘŘǊŜǎǎ /ƭƛƳŀǘŜ 

/ƘŀƴƎŜ ƛƴ ǘƘŜ ¢ƻǳǊƛǎƳ {ŜŎǘƻǊΩ (CCCCC, 2009a), to be discussed in section 5.4.  General mitigation 

efforts include the national ƎƻǾŜǊƴƳŜƴǘΩǎ ΨDǊŜŜƴ 9ŎƻƴƻƳȅ ǾƛǎƛƻƴΩ, which aims for the largest 

reduction in fossil fuel consumption of any Latin American or Caribbean country within the next 10 

to 15 years, by focusing on renewable energy and energy efficiency and conservation (GOB, 2012).  

Compared to other SIDS in the Caribbean, some scholars note that Barbados has the ability to 

develop a plan to address climate change, though increased funding and technological support is 

required from the international community (Bishop & Payne, 2012; Griffith & Gibbs, 2009). 

4.2.4 Importance of Tourism 

4.2.4.1 Current Trends 

It is useful to assess the vulnerability of Barbados within the tourism context, as the Caribbean 

region is considered a Ψtourism climate change ǾǳƭƴŜǊŀōƛƭƛǘȅ ƘƻǘǎǇƻǘΩ (C. M. Hall, 2008; Scott et al., 

2008).  The World Travel and Tourism Council classifies the Caribbean as having the most tourism 

intensive economy among its 12 regions, as the sector represents the greatest proportion of the 

ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳȅ (WTTC, 2015b).  In 2014, tourism accounted for 14.6҈ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǘƻǘŀƭ D5t 

contribution (US$ 51.9 Billion), 13% of total employment, 12.2% of total investment and 18.1% of 

total exports (WTTC, 2015b).  The Caribbean has developed a variety of tourism products which 

                                                      
30 ¢ƻƻƪ ǇƭŀŎŜ ƛƴ нлмл όŀƴŘ ŘǳōōŜŘ aŀǳǊƛǘƛǳǎҌрύΣ ōŀǎŜŘ ƻƴ ǘƘŜ ΨaŀǳǊƛǘƛǳǎ {ǘǊŀǘŜƎȅΩ developed in 2005 to further develop 

the BPOA (Bishop & Payne, 2012). 
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highlight its natural assets of sea and beaches, including άsea-sand-sunέ (3S) resorts, cruise tourism, 

sports tourism, cultural events, ecotourism and health tourism (Zappino, 2005).  Furthermore, the 

ǊŜƎƛƻƴΩǎ ǘƻǳǊƛǎƳ ǎŜŎǘƻǊ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ƛƴǘŜǊƴŀǘƛƻƴŀƭΣ ƴŀǘƛƻƴŀƭΣ ǊŜƎƛƻƴŀƭ and local level stakeholders 

for both the supply side (hotel operators and tour companies) and demand side (tourists).  Local 

level stakeholders, representing individual tourist service venues and outlets, are the most 

ƴǳƳŜǊƻǳǎ ŀƴŘ ǘƘŜ ōŀǎƛǎ ŦƻǊ Ψcommunity-based tourismΩ (CDEMA, 2009c).  The Caribbean Disaster 

Emergency Management Association (CDEMA) notes that άFor purposes of resilience to events 

(hazard related), there is an important connection between the tourism establishments and the 

communities in which they are locatedΩΣ Ǉ. 46 (CDEMA, 2009c).  At the local level, the Caribbean 

Tourism Organization (CTO) presents eight-ǎǳōǎŜŎǘƻǊǎ ŦƻǊ ǘƘŜ ǊŜƎƛƻƴΩǎ ƛƴŘǳǎǘǊȅΥ ŀŎŎƻƳƳƻŘŀǘƛƻƴΣ 

food and beverage, transportation, attractions, adventure tourism, events and conferences, travel 

trade and tourism services (CDEMA, 2009d).  Tourism establishments can also be considered as a 

ΨŎƭǳǎǘŜǊΩ, comprised of several establishments located near each other, allowing them to 

collaboratively prepare for and respond to any threats (CDEMA, 2009c; CDEMA, 2013b).   

For the island of Barbados, tourism is the key economic driver, though its total industry value has 

been in decline since 2008, when it was valued at $US 2.1 billion (WEF, 2011).  In 2010 the industry 

was valued at US $1.8 billion and contributed 14.1% of direct and 48.1% of total Gross Domestic 

Product (WEF, 2011).  In 2014, the total industry value was US $1.69 billion, contributing 10.8% to 

direct GDP and 36.1% to total global GDP (WTTC, 2015a).  On average, over 523,000 tourists have 

visited Barbados each year between 1995 and 2013 (World Bank, 2015).  .ŀǊōŀŘƻǎΩ ƪŜȅ ŀǘǘǊŀŎǘƛƻƴǎ 

are its climate and coastal environment, notably its sandy beaches (GOB, 2012; Uyarra et al., 2005).  

Other attributes include its modern infrastructure and utilities, accessibility (air and cruise), safety, 

politically stability and low health risks (GOB, 2012; Uyarra et al., 2005).  Key source markets for long 

stay-over arrivals, averaged between 2005 ς 2010, are the United Kingdom (37%), US (24%), Canada 

(10%), the Caribbean (18%) other European countries (5%) and other countries (5%) (GOB, 2012).  

The principal tourist season runs in the dry season from mid-December to mid-April, accounting for 

60-70% of tourism-related business (GOB, 2010b).  Figure 6 presents the stretch of shoreline 

housing tourism facilities along the western (Speighstown to the Bridgetown Cruise Terminal, 

distance of 19km) and southern coasts (Bridgetown Cruise Terminal to Grantley Adams International 

Airport, distance of 21km) (Google Maps, 2015).  The Barbados Tourism Product Authority (BTPA) 
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[Tourism Org 4] has 46 tourism facilities (hotels, apartments and guesthouses) registered along the 

west coast and 96 facilities along the south coast (BTPA, 2015).  

Figure 6. Barbados Shoreline and Tourist Facilities along its Western and Southern Coasts  

West Coast =  46 
accommodations

South Coast =  96 
accommodations

 

Source: BTPA (2015) and Google Maps (2015). 

 

Barbados has received recognition for its tourism product as in 2013, the island ranked 27th of 140 

countries, and highest of five Caribbean countries31, ƛƴ ǘƘŜ ²ƻǊƭŘ 9ŎƻƴƻƳƛŎ CƻǊǳƳΩǎ ΨTravel and 

¢ƻǳǊƛǎƳ /ƻƳǇŜǘƛǘƛǾŜƴŜǎǎ LƴŘŜȄΩ (TTCI), based on its regulatory framework; business environment 

and infrastructure; and human, cultural, and natural resources (WEF, 2013).  Furthermore, in a 

regional ranking for the Americas, the island ranked third, after Canada and the United States (WEF, 

2013).  The 2013 TTCI notes BarbadosΩ ǇƻǎƛǘƛǾŜ ŀǘǘƛǘǳŘŜ ǘƻǿŀǊŘ ǘƻǳǊƛǎǘǎ ŀƴŘ its ƎƻǾŜǊƴƳŜƴǘΩǎ 

prioritization and funding towards the sector, as evidenced by destination marketing campaigns and 

                                                      
31 In decreasing order: Jamaica, Trinidad and Tobago, Dominican Republic and Haiti (WEF, 2013). 
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timely collection of sector data.  To further ǎǘǊŜƴƎǘƘŜƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ travel and tourism 

competitiveness, the Index recommends Barbados improve its degree of customer satisfaction and 

continue to protect its natural environment (WEF, 2013).  

In 2012, the .ŀǊōŀŘƻǎΩ aƛƴƛǎǘǊȅ ƻŦ ¢ƻǳǊƛǎƳ produced a Ψ²ƘƛǘŜ tŀǇŜǊ ƻƴ ¢ƻǳǊƛǎƳΩ, which sets the 

policy ŘƛǊŜŎǘƛƻƴ ŦƻǊ ǘƘŜ ƛǎƭŀƴŘΩǎ Tourism Master Plan from 2011-2021 (GOB, 2012).  The document 

notes the following trends driving the ƛǎƭŀƴŘΩǎ ǘƻǳǊƛǎƳ industry in the future: increased global 

competition, demographic shifts, emerging markets, rapidly evolving consumer behaviour, 

preferences and expectations and the advent of new information and green technologies.  Threats 

ǘƻ ǘƘŜ ǎǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƛǎƭŀƴŘΩǎ ǎŜŎǘƻǊ ƛƴŎƭǳŘŜ ǘƘƻǎŜ ǇƻǎŜŘ ōȅ ǘƘŜ Ǝƭƻōŀƭ ŜŎƻƴƻƳƛŎ ŎǊƛǎƛǎΣ ŎƭƛƳŀǘŜ 

change, natural disasters, health pandemics, currency fluctuations and rising oil and food prices, 

which are further detailed in sections 5.2 and 5.3 (GOB, 2012).   

The ΨWhite PaperΩ lists several goals to make .ŀǊōŀŘƻǎΩ ǘƻǳǊƛǎƳ ƛƴŘǳǎǘǊȅ ŎƻƳǇŜǘƛǘƛǾŜ ŀƴŘ ǇǊŜǇŀǊŜ 

for any of the noted trends and threats (GOB, 2012)Φ  ¢ƘŜǎŜ ƛƴŎƭǳŘŜ ŘƛǾŜǊǎƛŦȅƛƴƎ ǘƘŜ ƛǎƭŀƴŘΩǎ ǘƻǳǊƛǎƳ 

product by becoming a differentiated, year-round destination, with a variety of attributes appealing 

to several segments of the market, including younger tourists in addition to the repeat customer 

base of largely mature tourists (GOB, 2012).  It would also entail encouraging other products such as 

ecotourism, sports, community, culinary and cultural heritage tourism (GOB, 2012; UNECLAC, 2014).  

Further marketing would also occur to travelers from emerging markets such as Brazil, Russia, India 

and China (BRIC), though no mention is made of the carbon intensity associated with long-haul 

tourism to the three latter countries (GOB, 2012).  The government also plans to continue to 

develop the ǎŜŎǘƻǊΩǎ luxury segment (GOB, 2012; UNECLAC, 2014). 

4.2.4.2 Future Trends 

As noted in chapter 2, section 2.5.1, international tourism arrivals are predicted to be 1.8 billion by 

2030, with the share of international arrivals to emerging economy destinations surpassing that to 

advanced economy destinations (UNWTO, 2011).  Furthermore, global growth in international 

tourist arrivals is predicted to continue at a more moderate pace of 3.3% per year during 2010-2030, 

compared to an average of 3.9% during 1995-2010.  In the Caribbean, the rate of growth for tourist 

arrivals and economic benefits of tourism is not expected to grow significantly in the next two 

decades (UNWTO, 2011; WTTC, 2015a; WTTC, 2015b).  ¢ƘŜ ǊŜƎƛƻƴΩs average annual growth in 



88 

 

international tourist arrivals, which was 2.4% from 1995-2010, will fall to 2% during 2010-2030, 

below the predicted global trend (UNWTO, 2011).  Moreover, it is estimated that in 2025, tourism 

will account for 15.4҈ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǘƻǘŀƭ D5t ŎƻƴǘǊƛōǳǘƛƻƴ (US $73.6 billion), 14.4% of total 

employment, 14.0% of total investment and 18.4% of total exports (an almost nil increase for all 

figures ranging from 0.9 ς 1.8% from 2014 figures, as noted in section 4.2.4.1) (WTTC, 2015b).  

Between 2015 and 2025, long term growth for total GDP for the region is predicted to be 3.3%, a 

rank of 10th out of the twelve world tourism regions (a drop of two ranks since 2014) (WTTC, 2015b).  

For Barbados, the total industry value is predicted to be US $2.4 billion in 2025, contributing 12.3% 

of direct and 41.6% of total GDP, with both GDP figures rising approximately 3.3% per year (increase 

of 1.5% and 5.5% of 2014 figures as noted in section 4.2.4.1) (WTTC, 2015a).  Between 2015 and 

2025, long term percent growth for total GDP of the island will be 3.4%, a rank of 8th out of the 10 

Caribbean countries considered (an increase of one rank over the ten years) (WTTC, 2015a).  

The above tourism figures for the Caribbean and Barbados project a relatively stagnant growth of 

the sector in the next fifteen years.  This can be explained as future international tourist arrivals are 

forecasted to be more evenly spread across destinations worldwide, with emerging destinations 

such as South Asia predicted to be the fastest growing sub-region for arrivals (+6.0% a year) 

(UNWTO, 2011)Φ  bŜǾŜǊǘƘŜƭŜǎǎΣ .ŀǊōŀŘƻǎΩ tourism infrastructure has received a very high rating in 

the region, due to ǘƘŜ ƛǎƭŀƴŘΩǎ urban renewal and refurbishment projects to expand and improve 

hotel quality and capacity and tourist facilities (WTTC, 2014).  

4.3 Oistins  

The following section presents the community of Oistins and its rationale for selection.  It also 

presents its key tourist attractions and the districts in which the household surveys were conducted. 

4.3.1 Community Overview and Rationale for Selection 

The tourism destination community of Oistins, situated on the south-coast of Barbados and with the 

defined boundaries of a town, was selected as a study-site for this research.  Oistins is located within 

the Christ Church Parish and the South Christ Church (SCC) Constituency Council (see Figure 5).  The 

community is a historic and the third most populous town in Barbados with a population of 1037 in 

2010 (GOB, 2010c).  Oistins is ŀ Ψsite-specificΩ tourism destination community and an example of 
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Ψcommunity-based ǘƻǳǊƛǎƳΩ (CDEMA, 2009c; UNWTO, 2004a).  In addition to falling under the 

/ŀǊƛōōŜŀƴ ¢ƻǳǊƛǎƳ hǊƎŀƴƛȊŀǘƛƻƴΩǎ ǎǳō-sectors of accommodation, food and beverage and 

ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ōǳǎƛƴŜǎǎŜǎΣ hƛǎǘƛƴǎ ǘƻǳǊƛǎƳΩǎ ŦŜŀǘǳǊŜǎ Ŏŀƴ ŀƭǎƻ ōŜ ŎŀǘŜƎƻǊƛȊŜŘ ŀǎ ΨattractionsΩ or as a 

ΨŎƭǳǎǘŜǊΩ of tourist establishments (CDEMA, 2009c; CDEMA, 2009d).  Oistins key attractions include 

two beaches, several hotels and restaurants within and on the outskirts of the community, the Bay 

Garden Vendors Area and the Oistins Fish-Market, the latter two which neighbour each other.  

Tourism-related activities are also connected to the consumption of local fisheries, as Oistins hosts 

the largest fishing community and the second largest fish-market in the island (GOB, 2010a).   

Oistins is at risk from an increase in climate-related events, as it supports small (i.e. vendors), 

medium (i.e. small hotels) and large-scale (i.e. large hotels) tourism related activities, lies low in a 

basin and its physical resources and infrastructure, including tourism facilities, fish-market and 

fishing boats, are located very close to the coast (Simpson et al., 2012; The CARIBSAVE Partnership, 

2010).  FurthermorŜΣ .ŀǊōŀŘƻǎΩ Ministry of Social Care and Constituency Empowerment identified 

the community as one the ƛǎƭŀƴŘΩǎ most vulnerable to climate-related events as it is located by the 

sea and has a lot of people, including tourists, congregating in large numbers at the Bay Garden 

Vendors Area on the weekends.  Christ Church Parish has been found to have medium social 

vulnerability to natural hazards, though the two neighbourhoods across from the Vendors Area and 

the Fish-Market can be considered highly vulnerable, due to a lower income status, high housing 

density and a high percentage of older and retired persons (Boruff & Cutter, 2007).  Oistins also has 

physical infrastructure that is vulnerable to climate related-events, including ships that berth off its 

shore with aviation fuel and a fuel oil storage facility.   

Stakeholders consulted (national and local level government, community and tourism 

representatives) determined Oistins to be an appropriate case-study in Barbados in which to 

examine tourism-related vulnerability at the community level, as it comprises of livelihoods 

connected to small, medium and large tourism enterprises.  They discussed other possible sites in 

the island to examine as tourism destination communities, including Holetown and Speighstown on 

the west-coast, which engage in higher-end ƻǊ ΨƭǳȄǳǊȅΩ tourism (J. Wilkinson, 2014).  Beach sites such 

ŀǎ Ψ5ƻǾŜǊΩ on the south-coast were also considered, which have predominantly large-scale tourism-

related activities (i.e. hotels), yet do not have surrounding neighbourhoods that are 

socioeconomically vulnerable, in which workers or operators of small-scale tourism enterprises 
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might live.  Moontown (St. Lucy Parish) on the north coast and Martins Bay ({ǘΦ WƻƘƴΩǎ tŀǊƛǎƘ) on the 

east coast, also have fish-markets and fish-fries, though they are a lot smaller than Oistins and 

receive less tourists.  When considering the vulnerability of Oistins to climate-related events, 

stakeholders indicated that other factors besides tourism should also be considered, including socio-

economic conditions and the type of tourism people are employed in.    

4.3.2 Bay Garden Vendors Area and Fish-Market  

Over the past fifty ȅŜŀǊǎΣ ǘƘŜ hƛǎǘƛƴǎΩ Fish-Market has become a key agro-tourism destination 

community with attractions including the Bay Garden food and craft vendors, the fish-market, the 

fishermen, the jetty to view the turtles and the fishing vessels, and the boatyard.  Out of these, this 

research focused on the Bay Garden food and craft vendors, the area frequented most by tourists.  

Fishermen were also interviewed to assess the indirect impacts of climate change on the natural 

environment, in particular the fisheries harvest, an important resource for the tourism industry.  

Newer food stalls facing the water and an entertainment stage were built in 2008 by the Barbados 

Tourism Investment Inc. and managed by the National Conservation Commission (NCC) [Tourism 

Org 5].  The newer development has facilitated more structured activities for tourists and locals.     

The Oistins Bay Garden Vendors Area and Fish-Market are very popular amongst tourists as it is 

accessible by bus, has a scenic location and access to other businesses, including restaurants and 

super-markets.   Tourists and locals visit the Vendors Area and the Oistins Fish-Market every night of 

ǘƘŜ ǿŜŜƪΣ ǿƛǘƘ ǘƘŜ ōǳǎƛŜǎǘ ƴƛƎƘǘ ōŜƛƴƎ ǘƘŜ CǊƛŘŀȅ ƴƛƎƘǘ ΨFish-fry.  In 2003, the Bay Garden Vendors 

Area and the Oistins Fish Market were the second most popular tourist attraction in Barbados, 

receiving 28% of all for visitors (CTO, 2003)32.  Similar visitor statistics to Oistins were recorded 

between 2001 and 2006 (CTO, 2006).  Furthermore, the Friday night ΨCƛǎƘ-ŦǊȅΩ was ranked as the #1 

tourist nightlife spot in Barbados in 2008 and #2 tourist nightlife spot in 2006 by Zagat International 

in a special survey for the Barbados Tourism Product Authority (Hoyos & Corsello, 2006; Hoyos & 

Corsello, 2008).  ¢ƘŜ .ŀȅ DŀǊŘŜƴ ±ŜƴŘƻǊǎΩ ƪŜȅ ŦŜŀǘǳǊŜǎ ƛƴŎƭǳŘŜ ǘƘŜ ƭƻǿ Ŏƻǎǘ ƻŦ ƳŜŀƭǎ and crafts, the 

culture of dancing and the opportunity to mix with locals.  ¢ƘŜ aƛƴƛǎǘǊȅ ƻŦ ¢ƻǳǊƛǎƳΩǎ Ψ²ƘƛǘŜ tŀǇŜǊΩ 

presŜƴǘǎ ǘƘŜ hƛǎǘƛƴǎ CƛǎƘ CǊȅ ŀǎ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ΨŎƻƳƳǳƴƛǘȅ ŀƴŘ ŎǳƭƛƴŀǊȅ ǘƻǳǊƛǎƳΩ, as it involves the 

local population in the decision-making and development process and allows tourists to enjoy local 

                                                      
32 Such precise data was only available for this year (CTO, 2006). 
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events and food (GOB, 2012).  For these reasons, the Ministry wants to replicate this model and is 

encouraging similar establishments across the island (i.e. MoontownΣ {ǘΦ [ǳŎȅΩǎ tŀǊƛǎƘύ (GOB, 2012). 

4.3.2.1 Bay Garden Vendors (Food and Craft) 

The Bay Garden Vendors Area is located next to the Oistins Fishing Complex and consists of thirty 

small food kiosks, an outdoor seating area, a large entertainment stage and an area towards the 

back facing the water, where twenty craft vendors set up small tables on Friday nights (see Photo 1 

and Photo 2).  Some of the seating areas are covered by umbrellas.  Tourists frequenting the Area on 

a Friday night (6-9 pm) were estimated to provide up to 75% of weekly business for all of the food 

and craft vendors interviewed.  The Bay Garden Vendors Association (BGVA) is attempting to 

diversify its activities beyond Friday nights and attract tourists on other nights.  The food vendors 

rent their kiosks from Tourism Organization 5 for a low fee.  Popular fish that the Bay Garden food 

vendors serve to tourists are in the form of large steaks with no bones and include the larger ocean 

pelagics33 (i.e. yellow-fin tuna, shark and dolphin, king fish and bill fish (GOB, 2004).  The food 

vendors buy their fish from local fishermen and local fish-vendors.  When local pelagic supply is low, 

and to obtain fish in standard size pre-cut slices, food vendors also buy fish from local processers, 

where they can also buy imported fish, including shrimp or lobster.  The craft vendors sell 

predominantly to tourists on Friday nights.  They do not have permanent booths and sell on tables 

under tarps and tents (see Photo 2).  Tourism Organization 5 is considering creating a more 

permanent craft vendors area across the main street.   

Photo 1. Bay Garden Vendors Food Area 

 
Source: Z. Moghal 

                                                      
33 Pelagic fish live in the water column of coasts, open oceans, and lakes (NOAA, 2014). 
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Photo 2. Bay Garden Food and Craft Vendors 

 

Source: Z. Moghal 

4.3.2.2 Fish-Market 

The Barbados fisheries sector is dependent on small-scale fisheries consisting of fishermen, fish 

vendors and fishing boat owners, many of whom are self-employed (GOB, 2004).  Fishers in Oistins 

supply a biological resource important for local and tourist consumption, as Bajan fishers harvest 

22.5% of fish consumed in the island.  This research examined whether climate variability and 

change was affecting the supply or fishing ability of fishers and whether this was in turn affected the 

amount of fish available for food vendors, who thereby sell to tourists and locals.    

The fishing industry in Barbados depends on the migratory off-shore pelagics of flying fish and 

larger ocean pelagics, caught from November to July each year, 10km or more off the south or 

south-east coast of Barbados (GOB, 2004).  The larger ocean pelagics represent 22% of total annual 

landings and are particularly important for the local tourism industry (GOB, 2004; Simpson et al., 

2012).  The status of ocean pelagics in the Caribbean is uncertain, though it is estimated that some 

stocks are sufficient to allow for an expansion of the fishery (GOB, 2004).  Coastal pelagics, including 

reef-fish, are also harvested off the coral reefs at all times of the year, though predominantly from 

July to October within 10-мн ƪƳ ƻŦŦ hƛǎǘƛƴǎΩ Ŏƻŀǎǘ.  The shallow reef (in-shore) fisheries, which are 

also important for tourism, have been overfished, particularly on the south and west coasts (GOB, 

2004).  The deep-slope and bank reef (off-shore) fisheries mainly targets snappers and may be fully 

exploited in some areas, but not in others (GOB, 2004).   




















































































































































































































































































































































































