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Abstract

The Fifth AssessmenReport of thelntergovernmental Panel on Climate Chamgs documented
substantialevidence for human influence as the dominant caukglobal climate changeAs some
degree offurther climatechangeis inevitable natural andhuman systems arfaced with a range of
impactsthey mustadapt ta Small island developing statéSIDSarewidely considered to be highly
vulnerable to climat chamge, for whichappropriateadaptation measures need to be planned and
implemented. SIDS aralsokey tourist attractionswith tourism representing significant part of
nationaland communityeconomies. Athesector is highly exposed to climate chanfyrther
research is needed regarding #daptation particularlyin countries wherdourismis a major
component offuture development strategies. Additional research is also needed to understand
climatic and norclimatic stressors that influence theilnerability oftourism dependent

communities and their households, includimgthods that facilitatecomparativeassessments

This dissertation seeks to understand climate changeerabilityat the tourism destination
community scale imsmall islad developing state The research is guided byo goals: 1) To
examine the influence aflimatic and norclimatic stressors on the prexisting vulnerability of a
destination community, including its local tourism stakeholdarsi2) To employand compae two
methods(an indicator approach and a CommunriBgased Vulnerability Assessment (CBVA)
approach}o assess vulnerability across and within the community and determine whether either or

both can advance knowledge gaps in this understanding at thenddisth community scale

This research was carried out in the tourism destination communiistins, Barbadqsn the
SIFAGSNY /I NRO6oSIyd ¢ tBuBism/climbité dhangelvyinerabdity ldBgHE A R S NB R
the United Nations World Tourism @anization as it has the most tourism intensive economy in the
world and because climate change impacts to its sector are predicted to be significant. Qistins is a
keytourist attractionin Barbadosdue to its beaches, hotels and restaurants, the Bayl&a
Vendors Area and the Oistins Figlarket, which areall at risk from an increase in climatelated
events. The research undertook a mixadthods casestudy. Anational tourism sector
vulnerabilityassessmenivas completed via criticalreviewand empirical analysisf the literature,
which contextualizdi KS hAdGAyaQ O2YYdzyAide &aOl tefits@dztf Yy SNI 6 A€
potential adaptation choicesHeld work for the indicators and CBM#asalsocarried out in 2010
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and 2011. ApproximatelysD individuals participated in the research, including tourism
stakeholderd) 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 decisieamakers and/or tourism, government and community
representativegkey informants) Five bcus groups were held with key informants to develop
destinationcommunity and household level indicatorSome of the destinaticgommunity

indicators were applied through data collection and the household indicators applied through the
collection and analysis of neighbourhood survelyglividuals were alsoonsultedvia CBVA
interviewsrepresenting vendors, fishers, beach activit@ssommodation and restaurants and key

institutional informants

The national tourism vulnerability assessment indicaled sudieshave examined climate
change and tourism at th€aribbearor national levé with only a fewhavingaddresed adaptation
and if so not comprehensivelylNb studies haveexamired destinationcommunity level
vulnerability FurthermoreBarbadoSlourismsectoris and willexperience a range of climatic and
non-climaticstressors Mid-century scenariglanning predict& doublng oftourism arrivals to the
island,yet does not account for increasedhter scarcityor the long-term degradationof tourism
infrastructureand assetslue tosea level rise The assessmentherebysuggestshat the island
transformativelyadapt itstourismsector, by reconsidering the emphasis and location of its
infrastructure andattractions while diversifying its economic activities as a wholéis could
involveBarbadoemphasimng luxury facilitiesand catering to fewer touristalonga proteced west
coast, wherecommunities such as Qistins coudintainculturalattractions on an increasingly

degradedsouth coast

With regards to goal #1he CBVA results suggest ti@istinsinterviewees were exposed to
minor and local level impacts ofrolatic stressors, thougtrecentnon-climatic stressors were found
to be causindar more adverse impacts. Tourist enjoyment of touriggtated facilities was not
being affected bybserved climatevariability, though their numbers and spending had been
affectedsubstantiallyby nonclimatic stressorsuch as the global economic crisis of 2008
Individuals working within small to mitale operations faced the highest exposaemnsitivityand
lowest adaptive capacitlp both types of stressors and resultimgpacts to their livelihoods. The

manner in which stakeholders are coping with present multiple stressors and plan to adapt to future
iv



changes, provides some insight in how they could adapegr-term changes irclimate In regards
to future climate cltangeexposure sensitivitiesulnerabilities were not well understood in the
destination communityasstakeholders weréocused omearterm or minor weather changes, not
the more significantong-term or severe impacts aflimate changesuch as sekevd rise

ecosystem changes mitigation policy andhe mobility of international tourists

In terms of goa#2, this research determined th#te indicator and CBVi#vethods were limited
in advancinghe understanding of climate change tourism vulnerapibf 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 idicators provided useful information on socioeconomic
determinants to understandtakeholderdependenceon tourismrelated livelihoodsthough
analysis was fountb be more worthwhile at the parish and national levelSf both methodsthe
CBVA approagbrovideda more comprehensive assessment afitred somevalue in community
based adaptation. For the tourism sector, tiBVA alsprovidednovel informationby highlighting
that moststakeholderddentified vulnerabilities and adaptation measurescured above the

destination community scale.

Among the original contributions of this research, two are Kelye first is thatocal stakeholder
led adaptationwas not found effective to reduce tourism vulnerability, suggedtirag sectoral and
communityleveladaptations are not always consisteritheadaptive strategiesuggested 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 ornat@nal
stakeholders.Second, this resear@dvances methodologgt abroader communityscale by
suggestinghat both methods work in combinatioto address certain limitations of each. Certain
applicable destinatiortommunity indicators coul@lentify vulnerable systems within the
destination community andnonitor longterm 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 relew 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.



The results of this research provide several contribwgitotheory, practiceand policy
Theoreticallythe research demonstrated the assessment of tourism sector vulnerabil®yDS to
multiple stressors at several scalehe empirical resultsroposeenhancingocalstakeholder
adaptive capacity to awent stressors, including increasing their understandihglimate change
and its predicted impacts to the tourism sector and to their destinaiommunity. . I ND I R2 & Q
tourism industryalsobenefits from this research, as it identifies gaps pertainiaghe
understanding of sector vulnerabiligt several scaleasnd highlights areas in whiéhcan build
adaptive capacitandadapt Methodologicallythe resultsshowhow an indicator and CBVA
approach could be used in combination if a broader assessimeaquiredat acommunity level
Sakeholdersalsoconcluded that irfuture, for SIDS theize and density of Barbados, it would be
more useful to definend develop indicators faxnationaltourism destination In summary, this
research has contriliad to the further understanding ofulnerabilityin small island tourism
dependent communitiestherebyinforming more effectivesectoral and communitpased

adaptationinitiatives
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Chapter 1

Introduction

1.1 BackgroundStatementand Research Justification

As noted by thd-ith Assessment Report (AR5) of the Intergovernmental Panel on Climate Change
(IPCQ, global climte change, caused by natural variability and human activity, is one of the most
pressing issuesurrently facing humanityAlexander et al., 2013om 1880 to 2012the average
global temperature increased by 0.85f@ whichthe IPCasdocumented substantiadvidence

for human influence as the dominant cause of warndng to increasing greenhouse gas (GHG)
emissias (Stocker et al., 2013)As Alexander et a{2013) p. 3 note, &Warming of the climate

system is unequivocal, and since the 1950s, many of the observed changes ecedsmped 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 havedécrease
Furtherevidence is reported bthe World Meteorologial Organization (WMQhich noteghat

the 20012010 decade wathe warmest for both hemispheres and for land and ocean surface
temperaturessincemeasurements started in860, which has ledo unprecedented higlimpact

climate extremes, includingreciptation and floods, tropical cyclones, heat waves and drought
(WMO, 2013)

The international community has made soglgnate change mitigatioafforts by reducing
greenhousegases emissionand enhancing thé sinks(IPCC, 2014)Such efforts includseveral
parties to the United Nations Framework Convention on Climate Change (UNFCCiopagthe
W 2 LISy K I 3 Siy2009,@HixA ke dtokeep the global average increase in temperatures
below 2°C relative to prndustrial levels to avoid the worst effects of climate chafighlEP, 2013)
ThisAccordinvolved parties pledging to redu€gHGemissiors by 25 - 40%from 1990 leveldy 2020
to stabilize global emperature by2100(den Elzen, MendozBeltran, Vliet, Bakker, & Bole, 2009;
UNFCCC, 2013a; UNFCCC, 20¥8bdf 2010, global GHG emissions were considerably higher than
the median estimate of the emissions level in 2020 to meet tR€ farget and continue to grow
(Hof, den Elzen, & Roelfsema, 2013; Meinshausen et al., 2009;dRoiés al., 2013; UNEP, 2013)

Recent studies indicate that society should preparaddresghe impacts of 4C of warming by
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2100over preindustrial levelswhich could lead to extreme heataves, life threatening selavel

rise (SLR)decreasing foodtocks and biodiversity loss, with adverse impacts to be felt most acutely
in developing countriefNew, Liverman, Schroeder, & Anderson, 2011; Oppenheimer et al., 2014,
World Bank, 2012a)

Even ifanthropogenidGHG emigens were to cease, the IPCC AR5 notes that due tpdaktand
present rate oilGHGemissions, the eartkill undergoa certain level oadditionalclimate change
andresultantimpacts will continue for mangenturies(Alexander et al., 2013)As some degree of
changeis inevitablehuman and natural systems af&ced with a range of impacts thdtey must
adapt ta Adaptation can be defined athe process of adjiment to actual or expected climate
YR A ap 19ACESO4 B human systems, adaptation aims to minimize harm or exploit
beneficial opportunities, while in natural systems, human intervention can assisttawnt to
expected climate and its effec(iPCC, 2014)Adaptation types can be reactive planned with
measuresncludng structural, physical, institutional and/or social respon@éegld et al., 2014; Smit
et al., 2000; Smithers & Smit, 199 Adaptation efforts can be focused at the sectoral lewrdito
thosesectorsthat would be most affected by climate changmcludngagriculture, hunan health,
water supply, coastal managemesmdtourism(Handmer et al., 2012; Klein, Schipper, & Dessai,
2005) Furthermore,as adaptation efforts have not always been planned and implentnte
efficiently at the national levelpcalapproachesavealsobeen developedfor communities and
ecosystemgUNFCCC, 2013cJhe local levéhcludesindividuals households andommuniies,
with the latter beinga digtinct collection of household€Coombes, Green, & Owen, 1988; Ford &
Pearce, 2012; Hinkel, 2011; Smit & Wandel, 2006)

To adaptto present and futureclimatechangeimpacts communities regions anatountriescan
undertale the following assess impacts, vulnerabilitjegsks and opportunitiegplan for adaptation;
implement adaptation measures and monitor and evatuadiaptationinitiatives(UNFCCC, 2013c)
Conducting scenaribased physicampact assessmentd sectors, regions and countries can be a
first step to consider climate change adaptation optigBsrton, Huqg, Lim, Pilifosova, & Schipper,
HNNHT CN&aasSt 9 YESAYIZ unncT YStteé g9 | RIBNE Hnnn
can also include evaluatirige pre-existingvulnerabilityof communities, re@ns or countrieso
climatic and norclimatic stressorayhen the goal is to targeddaptation strategies towardhe

mostvulnerablesystemgBurton etal., 2000 CN&daSf 3 Yf SAYy>S HnancT hQ. NR!
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Wandel, 2006) The focus of this dissertation is on adaptatiora human systefyin particulara
community in thesmall island developing state (SIDSBarbadoslocated in the eastern Caribbean
where climate change impacts are predicted to be seBlarse et al., 2014)Thecommunityis

also dependent economically upon the tourism sector, which is considered a clmaséive
sector, and for which resoursewill berequired to implemensectoraladaptation measureéScott,
Hall, & Gdssling, 201.2More specificallythe dissertationexamineslimate change/ulnerability at

the tourism destination community scaler the community of Qistins

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 (KIMG, 2008; Scott, 2011Jourism is one
the largest and fastest growing economic sectors in the world atiebigrimary source of foreign
exchange for on¢hird of developing countrieand onehalf of least develped countriefUNWTO

& UNEP, 2011; UNWTO, 2013International travelis predicted tadouble by 2@0, from 2010
levels with arivals indevelopingeconomydestinationsprojectedto increase at double theate of
that in developedeconomydestinations]lUNWTO, 2011; UNWTO, 2013b) addition,many
developing\NB 3 A 2 y atoulisyh OifnateReBangd dzf Yy S NI 0 A f whératourksr ig dtaldd 0 a Q
theregk y Qa S O 2of Be¥aliselimAt® changémpactsto its sectorare predicted to be
significant(Scott et al., 2008)For these reasonst is necessary tanderstandthe tourism
developmentclimate change nexusr (i K SES{ abliddridier @assess theitourism
competitiveness and the sustainability of the sector as a development stré@figsling, Hall, &
Scott, 2009) Moreover, b reduceclimate changémpactsuponthe sector, tourism stakeholders

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

Qoastal zonesind small islandevelopingstates includingthose inthe Caribbeanare amongthe
most attractive areas fotourists around the worlénd one of the most vulnerablegionsto
climate changéNurse et al., 2014; P. P. Wong et al., 2004e Caribbean has the most tourism
intensive economy among the &ive regions of the World Travel and Tourism Coyd¢iiTC,
2015b) Theregion has developed various tourism produeisphasizingts naturalassets of the
seaand beads with] S& (2 dzNRA &Y <sesEnBsiz® (shilanddlagedattractions
(Zappino, 2005)Predicted climate change impacts to thek NJA 6 @@isnysecior include
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changes in the length and quality of tourism seasamdin the number of weather extremes
effects on assets important for touris{se. beachesand destination imagandaltered tourist
mobility due to mitigation responsgsdssling et al., 2012; Scott et al., 20$cott, Gossling, & Hall,
2012) Such impactsouldlead to infrastructure damage, higher seasonal operating carstis
business interruptionstherebyaffecting tourism demandScott et al., 2012)For these reamns, the
regionneeds to take concerted efforts to adapt tie effectsof climate changeas itcould have
detrimental impacts orits tourism sectorandeconomic livelihood(Simpson, Gossling, Scott,
2008; Simpson et al., 2010To enablevidencebased adaptatiosupportfrom the international
community, information to assess climate change impaatsi vulnerabilityin the Caribbeameeds

to be improved(Griffith & Gibbs, 2009; Mycoo, 2013; Simpson et al., 20T0)s includefurther
studieso SEF YAY S GKS @dzt Yy SNI 6 At A@Bécked F013i Bishop BBayre? y Q a
2012)

It is within this contextof the tourism developmentlimate change nexus, that this research is
situatedandfor whichit is important to understand the types of tourism and climate change studies
that have beerundertaken to date.A limitation of tourism and climate changesearch is thathe
majority of it hasbeen located in &ope, North America, and Oceanvaith a few studies fronsI1DS
or the Caribbear{Becken, 2013)In recent yearsthere have been a few studiesdeveloping
countries(i.e. Nepal, Fiji and Chipahough further research is needed dme impacts ofclimate
change on their tourism secto(Becken, 2013; C. M. Hall, 2008; Kajan & Saarinen, .28#idjtional
research is also needed regardimotential adaptationof the sector to climate change, particularly
for tourism-destination communities in developing countries and toriggions considered most

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

Tourism stakeholders involved directly in the sectansistof governmentstourists,tourism
operators tourism rvice suppliersind tourism destination communitig8ecken & Hay, 2007;
Gossling & Hall, 2006b; Scott, 2006f thesestakeholders, @aurism destination communities and
their localoperatorshave been identified to bene most vulnerableandto have the least adaptive
capacity toclimate changeémpacts(Scott & Jones, 2006)Tourism destinations can ramin size
from a small nation to a regiofe.g.Napa Valley, Californiay to a specific resort or sit@g. a
national parkYUNWTO, 2004a)Tourismdestinationclimate changetudiesto date havealso

generallycenteredon a small number of Western widrdestinations(Becken, 2013; Kajan &
4



Saarinen, 2013)The scale oflestinationstudies havaried from specific resort® larger regions
such as municipalitiesr countries with only a few focuag on communitiegnd their networks

(Kajan & Saarinen, 2013)

Anothershortcoming in the tourism and climate change literaturerelevance to this researcis
that the majority of studies examinasingleclimatic stressoi(e.g.from directimpactg and do not
consider othemultiple climatic stressoré.e. from indirect climaténduced changes or climatic
policy)or important nonclimatic interactiongi.e. fuel price volatilityjScott et al., 2012) For these
reasons, firther researchs alsoneededon the assessment dhe multiple impactsof climatic and
non-climatic stressorsn a singleourismdestination and hovelimatic driversinteract with other

non-climatic driers, especially in small islandScott, 2006; Scott et al., 2012; Simpson et al., 2010)

This researclexamines the climatic and neslimaticstressordanfluencing adaptdbn ofatourism
destinationcommunity, includingits householdsin the CaribbeanNo studies to date have
examined household level vulnerability of tourism destinattommunities in theregion which
would be insightful ahighly vulnerable individuat® climate change include thoseho live in areas
with high exposure and are dependent upon climsgmsitive industries such as tourigBoruff &
Cutter, 2007; Dunn, 2008; &dsiah, 2006)In addition tourism and climate change adaptation
studiesneed to increase their attentioan and work withhostcommunities, their networks,
perceptions and adaptive capacities, particularly in developmmtries(Becken, Lama, & Espiner,
2013; Kajan & Saarinen, 2013; Scott et al., 20I®)address the community dimension in tourism
and adaptation researcltgcal knowledge should be consideredunderstandclimate change
(Brace & Geoghegan, 2011n particularBrace and Geoghegd®011)suggestiXexploring lived
experiences based on how local people and workers in tourismebasmunderstand and witness a
destination, its climatic conditions, changes and related risks and adaptive strat@gikajan and
Saarinen(2013)p. 184). By examining a tourism destination at the community sc¢hle research
also considers the climate changelnerabilities of tourismdependentworkers which no studies
havepreviously examineih the Caribbeatand is a broader gap in the tourism and climate change
literature. For this reasonin addition toconsideringlocaltourism stakeholders involved directly in
the sector (i.e. tourisnorganizationy or who have other relevant expertise (i.e. government
organizations)this research considestakeholdersvhose livelihoods arenost connected to the

tourism destination(i.e. workers, vendors, small and medisizedenterprises). So unlike many
5



studies that focus on understanding the perceptions of tourists, this dissertation focuses on the

tourism stakeholders deemed most vulnerable.

1.3 Vulnerability Assessmat of a Tourism Destination Communyt

Thisresearchexamineghe vulnerability of a tourism destination communityn Barbadogo climatic
and nonclimatic stressorsBarbados waselectedas a casatudy site ashe island andts tourism
sector face higexposuresensitivityto climate changgethoughthe islandalso demonstrates high
adaptive capacitat the national leve(Bishop & Payne,2; Boruff & Cutter, 2007; Climate
Investment Funds, 2009; Mycoo & Chadwick, 20R)dies have examinedimate changend
tourism at theCaribbearor the national leve(CDEMA, 2013c; GOB(2@; GOB, 2012houghonly
afew haveaddresgd adaptation(CCCCC, 2009a; UNECLAC, 20itinone havengaged in
scenario planning to understarkkychallenges and develop a visifor the sectof atur& (8zott &
Gossling, 2015)Knowledge hitations remainjncludingan examinationof future trends that could
significanty impact uponBarbadosSlourism secta andan investigatiorof sector climate change
vulnerability at thecommunity level Moreover, &8 community tourism is promoted by international
and national level stakeholders to reduce poverty and diversify Nb ltoRrBri ioduct,an
understanding of destinatiomommunityscale vulnerabilitiets important (GOB, 2012; Gdssling et
al., 2009; UNWTO, 2004hbFurthermore this researchwascarried outthrough a casestudy, ast
examinedthe climate change vulnerability of a key econorséctor in a specific island and one of its
communities(Stake, 1995)A casestudyallowed for the examination of micrvel data, which is

often not considered in broaddrased studieg$Evans & Gruba, 2002; Flyvbjerg, 2006)

Thisdissertationseeks taunderstand thel 2 dzZNA &Y RS a G A y uldefalilyy byO2 Y Y dzy A G & ¢
applying twocommon vulnerability assessmemiethods an indicator and aommunity-based
approach Each method presents strengths and weaknesses and can inform adaptation planning.
This researckelicits insightsfrom both methodsto determinewhethereither or both can advance
knowledge gaps in the understanding of vulnerability at the desion community level
Furthermore b2 1l K YS (i K2 Ra Gtayingdd®y REBLONPIISOK (42 GASgAy3a | &
vulnerability as a prexisting state (context) that renders it susceptible to harm, which involves
understanding how vulnerabilityhanges ogrtime6 . dzNIi 2y Sid Ff ®X wnnuT YSE &
et al., 2007)



Quantitative and qualitative indicators can enabite comparisorof phenomera between local,
regional and/or national levelby summarizingdrge amounts of informatio(Birkmann, 2006a;
PerchNielsen, 2010; UNWTO, 2004a; Vincent, 2007yeycanalsofacilitate rapidvulnerability
assessmentsyhich can be usefub address the pace and magnitude of climate change impacts and
adaptation challenge@Rosenzweig & Wilbanks, 201®urthermore,indicatorscanbe used to
measure progress towards the attainment of an outcofBeurs, McGinn, & Pringle, 2014; Hinkel,
2011; Vincent, 2007b)If developed and applied appropriatelypany schblars note thatindicators
can be a usefulomparativetool for decisioamakers including funding agencie® ascertain where
climate change adaptation is most needed and how best to distribute investniBatss et al.,
2014; WEF, 20140ther £holarsargue thatvulnerability indicators are the most appropriate for
identifyingvulnerable systems at the local scalhere theycan be narrowly definedandnot for
allocating adaptation fund@Hinkel, 2011) When developingvulnerabilityindicatorsto climate
change sector, hazardor geographispecific criteriacan bemore importantthan generic indices
(Cardona et al., 2012; Fussel, 2010; Hinkel, 20Ed) the tourism sectandthe communities that
rely uponit, destination assessments neediteorporaterelevantvulnerability, adaptatiorand
impact indicatorgo assist with impaiccomparisons amongst destinatioagad the synthesis of
studies(Scott et al., 2008; Scott et al., 201 dicators to assedhe vulnerability olocal tourism

destination communitiesemainto be dceveloped(PerchNielsen, 2010; Scott et al., 2012)

Lack of data and ovesimplification of information viaggregatn are some of the challenges in
using indicatorgAdger, Brooks, Bentham, Agnew, & Eriksen, 2004; Bours et al., 2014; Fussel, 2009)
For these reasons a contextual analysis and a disaggregated accounting of vulnerability, within a
given systemalsocontinues to be importan(Bours et al., 2014; Parkins & MacKendrick, 2007)
Qualitative placebasedstudiescancollect descriptive information on the determinants of
vulnerabilityandfacilitate a more n-depth understanding ofinknowns and uncertaintiat the
household, community or economiievel (Birkmann, 2006a; Ford et al., 2010; Rusgeig &

Wilbanks, 2010; Smit & Wandel, 200&urthermore placebasedstudies such as Community

Based Vulnerability Assessments (CB\Was) jdentifyclimate change vulnerabilitgeterminants

directly fromacommunity, with the goal being to ascaihways of implementing adaptation

initiatives or enhancing adaptive capadi§mit & Wandel, 2006)in the tourism context, place

based research would allow for the consideration of climatic conditions and tourism aitaptat
7



needs that are pertinent to community membgiBecken, 2013; Kajan & Saarinen, 2013)
Neverthelessplacebasedstudies face limits in tHecomparisons across afwtyondsystems
(Birkmann, 2006a; Smit & Wandel, 2006pr these reasons, additionglacebasedmethodologies
are neededo more comprehensively capture the dynamic nature of vulneralalitgt facilitate
adaptation planningincludingthose thatsupportlongitudinal studies, communitgased monitoring

andfocusedadaptation researcliFord & Pearce, 2012; Ford et al., 2012)

Both indicator and placdased methods can ebée comparative assessmenigvulnerabilityand
provide insights to target adaptation initiatives across communities (indicators) and within
communities (placévased)Smit & Wandel, 2006)it is alsoimportant to consiler if and how
different quantitative and qualitative data sets can complement each other and jointly analyze
vulnerability and depict adaptation progredirkmann, 2007; Bours et al., 2014; Cardona et al.,
2012; Malone & Engle, 2011frurthermore, b foster the most robust assessments, indicators can
be used in combination withlacebasedstudies,which this research aims to dMalone & Engle,
2011)

1.4 Research Goals and Questions

1.4.1Research Goals

This dissertation seeks to deepen the understanding of the dynaraiessesnd contexts
influencing climate changeulnerabilityat the tourism destination communitycale in Barbados

The research focuses on two goalstdgxaminethe influence of climatic and nedimatic stressors
on thepre-existingvulnerability ofa destination community, including its local tourism stakeholders
2)to employtwo methodsto assessvulnerability across and withithe community, andbased on
specific criteriadeterminewhether either orboth can advance knowledge gaps in this
understanding at te destination communitgcale More specifically, thérst goal involves
undertakirg a tourism vulnerability assessment at the destination community level, within the
context of a national level understanding of vulnerability. $beondgoal developgand appiesa

set of indicators for the determinants of climate change vulnerabitityha 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 commurisy completing a
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vulnerability assessment utilizirtggo methods in the same community, the research examines the
strengths and limitations of eacincludingwhether one method can offset any limitations posed by
the other, to facilitate the targeting of adaptation initiatives the destination communityIn
summary by examining the multiple stressors influencingnerabilityand the application of two
methods in a destination communitthis researctwill provide new insights into the tourism and
climate change literature on the vulnerability of destiion communities in developing countries,

thereby fostering more effectiveectoral anccommunity-based adaptation.

1.4.2Research Questions

Basedon the abovewo researchgoals this research addresses the followiggestions:
Goal #1

1. How are climate changeulnerabilities differentially distributed withithe destination
community anchousehold leved? Furthermore, what are the specific or unique vulnerabilities of
tourism workers, vendors and small and medigined enterprises (SMEs)?

2. i) How connected @ the livelihoods of the neighbouring households to the tourism destination
community? What does this impljor the best method to collect data on househédé&lel
vulnerability for tourism destinationoommunities?

i) How should the household data @ited in the destinatiomommunitybest be used? What is
the appropriate scale of its analysis: household lgdestinationcommunitylevelor both?

Goal #2

3. How viable is the development and application of local level indicators to comparativelg asses
the vulnerability of tourism destination communitigacluding its househol@s

4. What are the strengthand limitations of the indicator and CBVA approaches in assessing
vulnerability at the tourism destination community le@el

i) Can the use of indators overcome the scaling up and out limitations of the CBVA approach?
More specifically, can some of tla@plicableindicators serve to monitor lonterm the baseline
vulnerabilitydetailedwith the CBVA approach?

i) For ay indicators that are foud relevant to develop, but challenging to apply at the tourism
destination communityscale can their determinantstill be portrayedthrough the CBVA
approach?



1.5 Dissertation Organization

Thisdissertation is organized intane chapters, including thisitroductory chapter. This chapter

has presented théackground information to understardimate change anthe rationale ago

why human systems will need to adapt to its impapesiticularly in developing countries. then

detailed why ths researclexamines tle tourism sectoandby presentingkeygaps in the tourism

and climate change literatureeinforced theimpetusto further understand adaptation in tourism

destination communitiesin particularSIDSommunities Furthermorethe chapterintroduced the

two methods that this research wilimployto assesshe vulnerabilityof a tourism destination

community in Barbadoandascertain how each canform adaptation planningLastly, the chapter

2dzit AYSR GKS NBaSI NOK@pas. 32Fta&a FyR 1S& NB&SENOK
The second chapter reviews the academic literature pertainirgineate changeadaptation,

adaptive capacity and vulnerability apcesentsthe types of studies that can be undertaken

examineclimate changeimpact andvulnerabilites. It then details the types of methods that can

be used toassesshe vulnerability of communitiesyith a focus on indicator and pladmsed

approaches The chaptethen presents the tourism sector, its relationship with climate change and

impacts of climate chage on the sectorlt then details gaps in the climate change and tourism

literature, with a particular focus on adaptation and methods to asskesulnerability of tourism

destination communities. The chapter comes to a close by outlining researskhgaghis

dissertationaims to address, along with conceptual figsite assess the climate change

vulnerability of the tourism sector in a SIFY(re2) andto examinemethodological gaps at the

destinationcommunity scal€Figure3).

Chapterthree details the methodology undertaken for the research, includiag stakeholders
involved its mixedmethodsresearchapproach, justification of the study site and its timelin€he
chapterthen preseris the process to develop and apply the destination and household level
indicators, followed by the process to collect and analyze data for the ComniRastyd
Vulnerability Assessmentt then outlineshow dataobtained from theindicator and CBVA
approaheswere analyzed according to the criteria presentedrigure3. Researchchallengesand

considerationsandethical issues considered are thkeighlighted

10

|



The fourth chapter presenthie detailed sudy areafor thisreseart, theisland of Barbados and
the tourism destination community of Oisting.he chapteintroducesBarbados, its geography,
weather patternsand climate change nationalinitiativeson climate changendthe importance of
its tourism sector.The chaptethen detailsthe tourism destination community of Qistins, its

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

Chapter ive criticaly assessscurrent literature which examines the vulnerability of Bafoa & Q
tourism sector to climate changtn provide context and value for the interpretation of results
detailed inchapters6 and7. This includes amssessmentf predicted climatic and ncealimatic
impacts to the sectar Thechapterthen empirically anlgsesnational and regionatlimate change
preparedness to date and any research gapsisopresensdifferentscenarios fofi KS A &f I YRQA&
tourismarrivalsunderfuture climate change andoncludes byuggesihg measures thaBarbados
could take to adap

The sixthchapterpresents the empirical results of the reseaudtained via the development and
application of the destination community and household level indicators. It commences by detailing
the conceptually relevardnd refined list ofmplementable and operationally feasibtiestination
level indicators, concluding with the results of any applicable indicators. Similarly, ibtitléres
the conceptually relevant and refined list of household level indicators, concluding with the results
of any applicable indicatorsThe chaptethen reflects orthe generalstrengths and limitations of

the indicator approachas determinedhrough the researchesults.

Chapter sevendetails the findings from the CommunitBased Vulnerability Assessmetit
commences by presenting an overview of #ey stakeholder groups consulted in the tourism
destination community of Oistinslt thenpresents stakeholder perceptions as to currefitatic
and nonclimaticstressors impacting the community of Oistiafong with coping strategies,
resourcesand supportand any limits or constraintsThe chapter discussésture climatic and non
climatic stressors that stakeholders perceived could affedr tt@mmunity, including future
adaptivestrategies requiredresourcesand support and any limits or constraintsThe chaptethen

presents the empirical results of the vulnerability assessment based on the CBVA.
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Theeighthchapter analgesthe research resultanddiscusseds theoretical,empiricaland
methoddogicalcontributions LG O02YYSy O0OS&a o6& NBFfSOGAYy3 dzZll2y GKS
from the nationalsectorvulnerability assessment, the indicator and CBVA approaches, including
recommended adaptation strategigthe capacity of local organizatioasd future adaptation
strategies for the island and the destinatieommunity. The chapteti KSy RA a0OdzaasSa (KS
methodological findingdyy reflecting on the utility of the indicator and CBVA approaches in
SEFYAYAy3 (KS RS iliinate/dhande Huherdbity afdizgtheritiecan bd used
in combination or offset any limitations of the otheit then examines the relationship between
household level vulnerability and the destination communitje chapteconcludes by discussing

the practicality ofdefining a tourism destination at the community scale.

Thefinal chapter discusses how the research responded togibals andjuestions presented in
the introductory chapter.It then presents theheoretical,empirical and methodologal
contributions of the research, including potential use of findings for each. Directions for further
research are also recommended, emphasizithgre there is need for additional knowledge to

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

Literature Review

2.1 Introduction

This chaptedetailsthe keyconceptsof adaptation, adaptive capacity and vulnerabilityat pertain
to this research It then presentsthe typesof climate change impactsulnerability andadaptation
studiesthat are commonlyundertaken followed by the importance of scale and participation of
local stakeholders in such studidglethods to assess the vulnerability of communities are then
presented, with a focus on indicator and pldzased appraches. Thechapterthen details the
significanceof the tourism sectoandwhy it is examined ithis research It discussethe
relationship between tourism and climate changeth a focus on climate change impacts on the
sector. It then presents resarch gaps pertaining to touris, climate changendadaptation
includingempirical andnethodological gaps ianderstanding vulnerabilitin destination
communities Itconcludes bygummarizing research gaps that thissetation will address and
preserts two conceptual figure. The firsassesses the vulnerability of the tourism sector in a small
island developing state, including community level, and the seaorestigates methodological gaps

in assessing vulnerability at the tourism destination camity scale.

2.2 KeyConcepts

The followingsectionpresentsthe concepts of adaptation, adaptive capaatydvulnerability as

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

2.2.1 Adaptation

The conceptuakoots of adaptation lie ipopulaion biology ancevolutionaryecology, which pertain
to the genetic characteristicthat allow organisis to survive and reprodug&Vinterhalder, 198Q)

In human evironments, this can be interpreted as tkacass and/or survival of a cultu(&mithers
& Smit, 1997) The concept of adaptatiorike that of vulnerability, has beeappliedin the study of
natural hazardspolitical ecology livelihoodsand more recently, irclimatechangescholarshig Smit

& Wandel, 2006; Smithers & Smit, 1997)

13



In the climate changeontext,adaptationcan be defined athe ¢adjustment in ecological, social
and economic systemsiiasponse to actual or expected climate change stimuli and their effects or
impactg, p. 9 (Smit & Pilifosova, 2003)n human systemsdaptationis basedn theclimate
related stimulj its time and spatial scal¢Smit et al., 2000) Climate related stimuli can include
stresses (continuous hazards) and/or perturbations (discrete hazg8dsj et al., 2000) Ahazard
can be defined a&he potenfal occurrence of a natural or humamduced 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 environhnestaircesp. 15
(IPCC, 2014nd which igiXcharacterized by its location, intensity, frequency and probabpit§60
(Fussel, 2007)

Temporallyadaptation can occuio long tam climate change, to current and shdgrm
variability in climatic conditions and to isolated extreme weather events, the lasotwdich can
occur independently of climate change but are predicted to increase in magnitude and frecqageency
a result ofclimate change in the 2tcentury(Field et al., 2014; Smit et al., 2000; Smithers & Smit,
1997) Uncertainty regarding the extent of future change should not limit adaptainitmtives, as
decision makers should consider teeecutionof effectiveadaptation strategies over a range of
future scenaris (Birkmann, 2011; Denton et al., 2014; Dessaintdulempert, & Pielke, 2009
addition, the magnitude and areal extent of the climatic disturbance should also be considered
when considering adaptation optioifSmithers & Smit, 1997 Spatial scales pertaimj to

adaptation are further discussed in secti®r3.3.1

Adaptationto climate changésalsoR S (i S NJY AgyKSR | oRéthicBingoes defining the
system and its characteristi¢Birkmann, 2011; Smit et al., 2000h human systemsadaptation can
minimize harm or exploit beneficial opportunities, artah include a household, a commun(sy
distinct collection of householdisa regionor an economicsector(Brooks & Adger, 2004; Coombes
et al., 1988; Smit & Wandel, 2008js g/stem characteristics include adaptive capacity,
vulnerability, sensitivity andesilience whichare detailed in sectiogi2.2.2and2.2.3(Smit et al.,
2000) Adaptiveresponsedo climate and its effectsan be also defined by thdrm, that is
whetherthey are structura(i.e.sea wally physicali.e. ecological restoration)nstitutional(i.e.
building standardsdr social(i.e. livelihood diversificationField et al., 2014; Smithers & Smit,

1997) Successfubpproactes include dlendof hard infrastructure responses (i.e. climgisoofing
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of infrastructure) and soft solutions (i.early warning systemgLutter et al., 2012; Lal al., 2012)
The particular response links to tigealof the adaptation initiative and whether it incrementally

buffersthe systemandupholdsits characteror transfornsit to a new state(Klein et al., 2014)

In unmanaged systemsgaptationactivitiesare autonomousand tend to beeactive often
undertaken by private actorafter climate change impacts have been {8mit et al., 2000; Sing
Pilifosova, 2001; Smit & Pilifosova, 2Q03)Xaptation activities can also panned oftenby public
actors and be reactive oanticipatory, with latter activitiesundertakenbefore impacts are observed
(Smit et al., 2000; Smit & Pilifosova, 2001; Smit & Pilifosova, 2003)ost circumstances,
anticipatory adaptations have lower lostgrm costs and are more effecti&tern, 2007) The
financing of adaptation measures is important to consider, particularly for vulnedasleloping
countries where cost estimates ar@igher than current adaptation funding and investment
(Chambweraet al., 2014; UNFCCC, 2013extalityrates and economic lossassociated with
climate change, expressed as a percentage of gross domestic product &&Dptedicted to be
higher in developing countries, while economic losses as a whole are prettidiechigher in

developed countrie¢Handmer et al., 2012)

The UNFCQR013c)notes that b adaptto present and futureclimate change, communities,
regions andcountries will needo assess impacts, vulnerabilities and risks; plan for adaptation;
implement adaptation measures and monitor and evaluate adaptation initiatilreght of the
limited accuracyof climate predictionstiis immportant to note thatadaptationcan be carried out
without impact assessment for a range of futlanate scenariogDessai & Hulme, 2004; Dessai et
al., 2009; Eakin & Patt, 20115urthermore, as detailedn section2.2.3.], adaptation and
vulnerabilitycan be linked through thaotion of risk* and vulnerability analysisan beone of the
first steps of any adaptation interventiopas he causalnalysis of why aystem isat risk(i.e.
vulnerable) informswhat can be done to reduce (ite. adapt)Ribot, 2011) Recent literature notes
that the majority ofadaptationstudiesto date havefocused orimpacts, vulnerability, and
adaptation planing, withonly a few assessirte implementation process of adaptatigiMimura
et al., 2014; Noble et al., 2014)

1 Risk =The potential for consequences where something of human value is at stake and where the outcome is uncertain.
Risk ioften represented as probability of occurrence of hazardous events or trends multiplied by the consequences if these
events occur (IPCC, 2014)
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Adaptation measures must be implemented withutiondue to the following reasas: the
opportunity for adaptation might béesserthan predicted due to the scale of change and
interconnectedness of impactadaptive capacitgoes not always lead tadaptationaction;
unsustainable actions might already be in place {atzptations) andthe metrics toestablishthe
successsand any tradeoffs canonly be understood in the social context in which adaptation takes
places(Adger & Barnett, 2009)Furthermore maladaptationcan be defined agadion taken
ostensibly to avoid or reduce vulnerability to climate change that impacts adversely on, or increases
the vulnerability of other systems, sectors or social groupalIiBarnett & O'Neill, 2010)To
avod maladaptation, @aptation decisions could be screened for any possible adverse effects by
considering whether thegxacerbate the climate change problehey are adapghgto by increasing
GHGemissions, excessively burdegthe most vulnerablegreating high opportunity costs relative
to alternativesredudngincentives to adapt, onurturing path dependency through development

patterns that are challenging to change in the fut@Barnett & O'Neill, 2010)

Other constraints to adaptatiorplanning and implementation includencertainty about
projected impacts; inadequate resources; limited coordination amongst governance levels; diverse
riskperceptions and partial tools to monitor adaptatieffectivenesgKlein et al., 2014; Mimura et
al., 2014; Noble et al., 2014T0 overcome such constraintdaptation initiatives can bategrated
(mainstreamedith existingdevelopmentinitiativesand provide severalco-benefitsby addressing
other goals, such darelihood improvements, social and economic wedling and environmental
quality (Klen et al., 2014; Mimura et al., 2014; Mohan & Morton, 2009; Smit & Wandel, 20065
canallow for a bcuson Ho-NB 3 Rids Ybw-N05 3 Ridptiods Whichcan be useful to address the
limited confidence in climate chang&ojectionsat the local sca, whilereducingvulnerability
under currentand future climatechangescenariogLal et al., 2012)Adaptation choices and their
implementation arealsobest facilitated when informed by equitable and participatingmeworks
that engage communities in a manner that promotes accountability and {fustal, Shah, &
Ahmad, 2009; van Aalst, Cannon, & Burton, 20@8Jticipatory stakeholder involvement can

provide important information about the priorities that communiti@government and private

2 No regrets = benefits with or without climate change.
3 Lowregrets = cald increase operating costs marginally.
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sector organizationknk to the sector for which adaptation is requir@doreno & Becken, 2009;
Noble etal., 2014)

Currentscholarshimotes that worldwide adaptation is occurring and becoming entrenched in
some planning processes, witructuraland physicaineasures being the most commd@klein et
al., 2014; Mimura et al., 2014; Noble et al., 201RB)irthermore, the selection of measures has
focused on incremental adjustments and is commencing to highlight flexibility and legkfimgra
et al., 2014) To further implement effective adaptation measures, the IPCC AR5 recommends
sustainable developmenmiathways that unite adaptation and mitigation effofBenton et al.,
2014) Such pathways cealsobe seen as iterative risk management, by constantly developing to
address change within multifaceted syste(@®nton et al., 2014) Moreover, by undertaking dsk-
based approach to decisiamaking, adaptatiodimits can be considered which are contegecific
(Denton et al., 2014; Klein et al., 20140 instances Wwere adaptation limits have been exceeded,
losses and damage may increase and thd gbaome 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 impadiKlein et al., 2014)Ths 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
behavioursor create new systems of governan@erton et al., 2014; Klein et al., 2014)his

notion of transformation links to resilience and is briefly detailed in se@i@r

2.2.2 Adaptive Capacity

Adaptive capacity is considered a system characteristidaptation (Smit et al., 2000)Many
systemshavelimited technical, financiainstitutionaland, political and sociatapacity to plan and
implementadaptationmeasuresffectively(Birkmann, 2011; Huq & Reid, 2004s a resultywhen

consideing adaptationmeasuredor a particular system, it is also importaontassess andnhance

its adaptive capacityAdger et al., 2007; Brooks & Adger, 2004; Smit & Pilifosova,.2808jptive

capacity can be highly differentiatedthin systemsas multiple processdstressor$ of change

interact to influence vulnerabilitySmit & Wandel, 2006 )Furthermore the capacity tcadaptcanbe

analyzed via thresholds and coping rangésoping(recoveryyangeNS F f S O{ ashdrttedm@ a G SY Q&

adaptive capacity and changieat can be absorbed without incurring significamipacts within
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current institutional settinggBirkmann, 2011; Smit & Pilifosova, 2003Jopingcapacity can lead to
impacts being less extreme, but it does not guarantee the capacity to &Bagtann, 2011)A
thresholdis when significant impacexceed thecoping rangendresult in the system undergoing a
change of stat€Smit, Burton, Klein, & Street, 1999 dapive capacitycan be defined athe

medium orlongterm capability of a system to change to climate stimwlhich carrequire

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

I a @ aadaPtiverapacitgan represent materiaksourcegattributes) awilable for
adaptation as to be presented ihablel. It can also includeaon-material and intangible attributes
such as sense of plaagtachmentor identity (Lewicka, 2011; Marshall & Stokes, 2014)the
climate change literaturesomescholars argue thate determinants of adaptive capacity and
vulnerability are related, as increasing the adaptepacity of a system can also reduce its
vulnerability(Berkes, 2007; Smit & Pilifosova, 2003; Smit & Wandel, 26869 ¢ KS @dzf Yy SNI 0 A
system to climate change will be imgely related to the capacity of that system to respond and
FRIFLIG G2 OK Iy, 378 (BraaksStNudgeri 20 Rither scholarsargue that the
relationshipbetween vulnerability and adaptive capacitynist always inversepbecause
communities that are highly vulnerable malgodisplay high adaptive capacit§aillard, 2010;
Handmer, 2003) Vulnerability can be ainherent characteristic of any syshandd X NI thaa S NJ
trying to elimnate vulnerability, the challenges are to identify acceptable levels of vulnerability and
to maintain the ability to respond when vulnerable areas are disturped12 (Nelson, Ader, &
Brown, 2007) For these reasong K Sy S E | Y A Y Aylr@rabiility, i cariibéuSe¥uia

distinguishits various determinantand their relationship to each oth€¥incent, 2007a)

2.2.3Vulnerability

In theclimate change context, vulnerabilityatsoone of the system charactetiss of adaptation

and can be definedasttieRS3INBES (12 GKAOK | &a2aidSY AapadzaOSLIiA
238, (Smit et al., 2000)Vulnerability research can be undertaken within natural hazards,

entittement and sustainable livelihoods, resilience and integrated research trad{atger, 2006;

47 2 LA y 3 G’heLa]biIifyXDf[bé‘zoMe, iastitutions, organizations, and systems, using available skills, values, beliefs,
resources, and opportunities, to address, manage, and overcome adverse conditiorshiortte medium terra (IPCC,
2014)

5 Adaptive capacity dThe ability of systems, institutions, humans, and other organisms to adjust to potential damage, to
take advantage of opportunities, or to respond to consegean(IPCC, 2014)
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Eakin & Luer2006; Patt, Schréter, De La Vdgznert, & Klein, 2009)This researclindertakesan
integrated approaclito examinevulnerability to climate change ardtaws more explicitly upoa
modified sustainable livelihoodapproachto identify determinants witim a single sectoiThe
following section briefly describes the vulnerability research traditions and then provides more

details on the sustainable livelihoods and integrated approaches.

2.2.3.10verview of VulnerabilitResearcfraditions

The natural hazards andisastef riskmanagement (DRM) traditions initially focusend the

biophysical vulnerability of human systems through external exposure to haaaddsurrent

climate variabilityCutter, 2003; Fussel, 2007; Thomalla, Downing, SpeBiggfried, Han, &
Rockstrém, 2006)More recenthazarddraditions examine the dynamic processes affecting social,
economic and biophysical vulnerability to hazangdhile identifying its saal and economic root
causeqAdger, 2006; Cutter, 2003; Eakin & Luers, 2006; Wisner, Blaikie, Cannon, & DavisT2604)
natural hazards and climate changssearch 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 strategi@@rabhakar, Srinivasan, & Shaw, 2009; Thomalla et al., 2006;

van Aalst et al., 2008)

Othervulnerability research traditioswview internal system characteristics and social vulnerability
as a preexisting condition due to kck of entitlements or livelihoodss detailed in the next section
(Adger, 2006; Chambers & Conway, 1992; Sen, 1981Inherability can also be examined through a
resiliencelens,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 humanvironments, which in additioto the ability to absorb and
persist through disturbance, involves adapting, learning, innovating andgglhizing (Folke,
2006). Resilience thinking, and its process of iterative risk and adaptive management, can reconcile
the disconnect between thehort and longterm perspectives on climate change adaptation and

address some of its complexities and uncertaines Sy 42y S0 I f ® wnanmnT [ @St

®Disaster’ a{ SOSNB | f G§SNI GA2ya Ay (GKS y2NXIf TFdzyOdAiazyiy3da 27 | O
interacting with vulnerable social conditions, leading to widespread adverserhunaerial, economic, or

environmental effects that require immediate emergency response to satisfy critical human needs and that may

require external support for recoveérffPCC, 2014)
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et al., 2012).Research on climate change vulnerability and adaptation requires egrated
approachand spans prior and successor traditions, as detailed in se2ttb8.3(Adger, 2006; Eakin
& Luers, 2006; Patt et al., 2009)

2.2.3.2Enttlements and Sustainable Livelihoods

I a @ avilrerdility can also be seen as a failure of entitlements or shortagepakit@s(Sen,
1981) Such gerspectivded to the emergence of th#ustainable livelihoafapproach defined as
those livelihoodsx dwvihich can cope and recover from stress and shocimitain or enhance its
capabilities and assets, apdovide sustainable livelihoods for the next generation; and which
contributes net benefits to other liviebods<", p6(Chambers & Conway, 1992he approach
focused on the welbeing of a household based its capabilities, assets and activitiasd on five
capitals fluman, social, physical, financial and natu¢adger, 2006; Chambers & Conway, 1992)
The! Yy A G SR YA yDBgamém for Inbefnational Development presents the five capitals in
O KGAMMIGW Ay 6t S [ A QDRID, KO29VRE re@htitvio St dajitalspolitical
(institutional)and cultura) have beerconsidered within theapproach(Baumann & ®&ha, 2001,
CARE, 2002; Daskon, 2010; Throsby, 1988blel, at the end of the next sectiondescribes each of

the sevencapitals.

The sustainable livelihoods approastuseful fordetailing the root causes and multipldrivers d
socialvulnerability, asit offersinsightsinto livelihoodsthat matter most and how thegancombine
to affectadaptationmeasureqAdger, 2006; Eakin & Luers, 2006; Hatiederer, & Foster, 2009)
The associateccapitalscan be useful tassess thsociceconomicdeterminantsof vulnerability in
particularthe differential exposuressensitivitiesand adaptive capacitighat exist withina system
in response tachangng environmental or social conditioBakin & Luers, 2006furthermore,
nurturingtk 02 YYdzyAGeéQa Sy idAdtSYSyid (2 1S& NBaz2daNOSa
climate changeascommunitieswith greater asets often have a larger range of options to switch
between several strategies to secure their liveliho¢@atter et al., 2012; DFID, 1999)
Neverthelessthe approach has beetritiqued for considangtoo manyissuesor sectorsat once
meaning that ittan be useful to adopghe approachwithin a single secto(J. Clark & Carney, 2008;
Haidar, 2009; Rersen & Pedersen, 2010; Wu & Pearce, 20)otherlimitation of the approach
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isthatitisnoR& y I YAO Sy2dzZaAKQ2 LIS Ry RrianRD@EsFa&NR y Y

investigating optiosfor longterm adaptation(Scoones, 2009)

2.2.3.3IntegratedApproach

Climate change is a muktale global change problem with diverse actors, stressors and time,scales

for which avariety of approaches is needg@dger, 2006; Eakin & Luers, 2006; Patt et al., 2009)

Integrated vulnerability research traditions combine natural hazards, sustainable livelihoods and
resiliencetraditionsto examine external exposure to hazards and internal factors of cotipletan
environments(Fissel, 2007)Turneret al.(2003)and Smit and Pilifoso2003)present key

frameworks to examine coupled humamvironments in the global environmental change context.

Further to the definition noted in sectio®.2.3 Turner et al(2003)define@dzf Yy SNl theh f A G & | &
degree to which a systemylssystem, or system component is likely to experience harm due to
SELR&dzZNB G2 I KFETFNRZ SAilKERS8SWw4 whidSKifladeNimdovar 2 y 2 NJ 2
(2003)define itl a refatéd both to its exposur® climate change effects and to its capacity to deal

gAGK GK?2 a 81 Both Ténéwbeks skiggest 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 Smi{22G0),

present sensitivity & 'y AYOGSNYyIFt a&daidsSy OKIFINIOGSNRAGAOTI 4K
external stresses. Furthermore, the Smit &itifosova(2003)framework employs the term

adaptive capacity and the Turner et @003)framework utilizes the term resilience, both of which

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

stress and address potential opportunitieBoth 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 C@0@)and Clak (1999)

RSTAYS Ra)N wododf e O2yliAydz2dza RAAGAYOUGADSnpSyasSyYof !
8076(Turner et al., 2003)The frameworks also differ as tAeirner et al(2003)framework

considers social and biophysical vulnerability, while the Smit and Pilif¢2008)framework

examines social vulnerability.

7 Sensitivity = thédegree to which a system is affected by or responsive to climate gtim@B8 (Smit, Burton, Klein, &
Wandel, 2000)
21



Both frameworkssuggest that vulnerability is scale and time dependecdan have multiple
stressors and idynamic(varyingin space in time)asenvironmental and socieconomic stresses
are constantly subject to chang®&mit & Pilifosova, 2003; Smit & Wandel, 2006; Turner et al., 2003)
Due to thisdynamic naturevulnerability cannot be reduced to a single metiieeasily quantiid
(Adger, 2006; Patt et al., 2009; Smit & Wandel, 2060y these reasond, is easier to measure the
LINEOSaasSa GKIG O2yRA ([Brodks Ader, &aklly, 2®Y Brikse&dielly,S NI 6 A £ A (
2007; Patt et al., 2009)Thisprocessbasedapproach viewvulnerability as a prexisting state
(contex® of a system that renders it susceptible to hamvhichinvolves understanding how
vulnerability changes oveéme (Wontextual vulnerabilitp, as further detailed in sectioR.3.2
0. dzNIi2y S IfdX HnnuT YSTt fT cagurelthRd/SaMiE nature af 1 T h Q. NJ
vulnerability, past and current vulnerability are often viewedagsoxy for future vulnerability and
for identifying ways to augment adaptive capagiydger & Kellyl999; Adger, Huq, Brown,
Conway, & Hulme, 2003)

Understandinghe multiple interacting perturbations anfdr stresses whiclean increase a
aeadsSyQa gd#Z y@mprehendivalyiadsEsgaxposuyeSedsitiitpand adaptive
capacity(Fussel & Klein, 2006; Kelly & Adger, 2000; Schroéter, Polsky, & Patt, 2005; Turner et al.,
2003) This involves assessitige impacts of climate change on a systalmngwith other non
climatic drivers, such aconomic growh, increasingoopulationandincreasingglobal
interconnectivity(Burton et al., 2012)Such drivers can be referred to @eubleS E LJ2 § NS & Q
assessmet of two processe® [ SAOKSY 12 9 hQ. NASYS>S HnnuT &rQ. NASY
Wdz (A LI S,th® astdssielzNdbrauliiple variables of concéBelliveau, Smit, & Bradshaw,
2006; Keskitalo, 2008)The IPCC AR5 notes tlaata wholethe impactsof changing social and
economicconditionshave beergreateron human systemthan climatic-related conditions but
neverthelesssome impact$o human system&ave beerlinkedto climate chang€Cramer et al.,
2014)

Tablel presents thesocal, economic and biophysid&laturesthat determine avulnerable
a @ & (istefralidraits of sensitivity anddaptive capacityexposure is determined through

biophysical (external) conditions), based on the seven sustainable livelihood caphials

8 With global processes occurring over longer time periods and local level processes over [shgois.
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determinantsshed light on differences ieconomic resources, human skills, social capital, physical
infrastructure, natural resources, politicahd cultural capital The determinants are dynamiplace
and systermspecificand @nbe assessed throughvariety of methodsHighsensitivityand low
adaptive capacitgan be the result of distorted development initiatives, such as environmental
mismanagement, demographic changesgid urbanization, failed governance and a shortage of
livelihood optiongCarana et al., 2012)Individuals and communities can also be differentially
vulnerable, based odemographiadeterminants such agender, educatiomyealth, age,ethnicity,
religion, classhealth statusand size of househol@Cardona et al., 2012\hichcan affect their

access to control over the types of capital listediimblel.

Tablel. Determinants ofSensitivity andAdaptive CapacityBased on the Seven Caal$

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

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

SOCIAL CAPITA&luantity 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 netw
determined by the legl of trust and shared norms that exist between members.

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

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

POLITICAL CAPITAL: Distribution of rights and power and ability to use them to further political or e
postions, 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 acq
through history, heritage, valueknowledge, traditions, rituals and religious ideologies.

Sources(Baumann & Sinha, 2001; Brooks et al., 2005; CARE, 2002; CIER, 2009; Eriksen & Kelly, 2007; King & MacGregor,
2000; Simpson, Gossling, Scott, Hall, & Gladin, 2008; Smit & Pilifosova, 2001; Smit & Wandel, 2006; Throsinget®99; Vi
2007b)

2.3 Approaches tcClimate Change Impaend Vulnerability Assessmerd

This section detailsvo approacheshat are commonly undertaken tanderstandclimate change
impact ¢ impact assessment andilnerabilityassessment Thisdissertation uwlertakesthe former
approach toassesshe vulnerability of Barbados tourism sector to climate charapafter5) and

the latter approach to assess the vulnerability of the tourism destination community of Oistins
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(chapters6 and7). As described belovthe important difference between bothpproachess their

starting points(Smit & Pilifosova, 2003 he starting point for impact assessmentghis specified

climate and for vulnerability assessments is the systent) sglected climate attributes being those

to which the system is vulnerab{&mit & Pilifosova, 2003)Jmpact and vulnerability assessments

present different, yet comgimentary framings of climate change, aak oftenboth key to carrying

out iterative studies, poviding effective adaptation measures and addressing uncertéiBuyton et
al.,2002;Jore SO | f ®X HAMAT aAYda2NF SiG |f oS Tioomn T b20of &

section also discusses thensideration ofscale and participation in vulnerability assessments

2.3.1Impact Assessmentsr W dzii O 2/Mr@r@bility Studies

Impactassessmantsfocuson the impactsof climateon a systemby starting withthe stimulus or
climatescenarigandcan be considere® A NR (  JiRpa& kb ddapPagoStudies(Burton et

al., 2002; Fuss & Klein, 2006) ThestudiesgS Y SN f f & atogdR® @ yF@oashtoli 2 | W
understand impactaisthey are often undertaken at the national, regional and/or sectoral ssale
(Burton et al., 2002; Fussel & Klein, 2006; Kelly & Adger, 2000; Smit & Pilifosova, 2003)
Furthermore they estimate the futurdiophysical and economimpacts of climate changand

identify potential adaptationmeasurego address ay negative impact@-tssel & Klein, 2006; Kelly

& Adger, 2000; Smit & Pilifosova, 2003; Smit & Wandel, 2086)ddition, impact assessments can
dzy’ R S NIBIOIASS y1i AW ie@ingglidateYchayige s a predicament of human influence on the
global climate systed h Q. NASyYy .S It ®X wnnto

Theassessment of vulnerability impact assessmenfs a8 | $iy K KIShedatiir@rability is
02y aAiR&NE ® afdyhedset otlimaticstressesandseen as particular pattern at a point
intmed YStt& 9 ! RASNE HnASWYTZ h. NRABIYIZNFONRAH a8y T H . KNk
particular,the amountof vulnerabilityis ascertainedoy examiningthe negativeresidualimpacts
that remain after the process of adaptation has taken plaagdnerability = Impact, Adaptation]
0. dzNI2y SG If®X wnnuT YSTt fQutcane vuRaddifpcanha n n T h Q. NJ
reduced bydecreasingxposurethroughclimate changenitigation, ordevisingadaptations to
minimizenegativeimpactsé h Q. NA Sy . Earlerlstidieg consideregdosioeconomic
scenarios infrequentfUNFCCC, 2008T hesetypes of studiescontinue to beusefulfor mitigation,

compensation and technical adaptation polic{€sissel, 2007; Smit & Wandel, 2006)
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2.3.2Vulnerability Assessmenter ¥ 2 y (i S BuilndehbilitgStudies

In the late 1990s, attentioto social drivers anmhstitutional conditions increased and a distinction

occurred between impaebriented research andulnerabilityassessmentsf humansystensto

climate(Buton et al., 2002; Kelly & Adger, 2000; Smit & Pilifosova, 2088)a resultlimate

change impact and adaptation studies attarted toassesshe vulnerability ohumansystems

thus calledgecond generatiaistudies[VVulnerability = f (lposure Sensitivity and Adaptive

Capacity] (Burton et al., 2002; Fissel & Klein, 2006; Smit & Wandel, 20@é)erability

assessmentsan be seen as the inverse of impact assessmastseyundertake a8l G F NI Ay 3 LI2 A Y (
approachandview vulnerabilityasthe present inability to copevith changing climatic conditions

andthusasa preexistingproperty of a system relative to climatic conditiohsh Q. NA Sy Si I f &2
Smit & Pilifosova, 2003Ruch studiesattempt to understand how vulnerability changes over time

60 vy (i SE i dzl t)aslitngfySiédkxisting andi creentulnerabilities of the system to

climate They therexaminecurrent adaptive strategies and thgiptential toaddressfuture

vulnerabilities including opportunities or constraints for adaptaticand connectexisting decision

processeso future adaptationresponse® h Q. NA Sy SiG | f & H nThestudigsYA G 9 t
alsoconsider social and biophysical systems, with a particular focueduting internal socio

economic vulnerabilityBurton et al., 2002; Fissel & Klein, 200Bpntextual vulnerabilitgan be

reducedby changinghe circumstancen which climate change occyso thatcommunitiescan

better addressalteredconditionsd h Q. Nak.,2§07) $iaddition studiescanundertake a

Humana S O dadirigeviewing climate changes as one of shressorsaffecting societies and

focusingon the impacts of change for individuals and communidieBen et al., 2007)

As furtherdetailedin section2.4, vulnerability assessmentan comparatively evaluathe
vulnerabilityof communities, regions or countrigsased on criteria, indices and variab{@&dger et
Ff®X HnnnT . NR21a SO Ftft®dX HnnpT YSEfteé& .SuchRISNE ¢+
assessmentare useful vinen the goal is to targeddaptation strategies towardée mostvulnerable
groups, sectors and geographic areas and monitor their exposure to current and future elimate
related hazard¢éDowning & Pavardhan, 2004; Smit & Wandel, 2008tudies can also contribute
to practical adaptation initiatives by identifyinglinerabilitydeterminants directly from the
community, with the goal being to ascertain ways of implementing adaptation initiatives or

enhancing adaptive capaci{gmit & Wandel, 2006) Theselatter type of studiesan beconsidered
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Hottom-dzLdGe to theiruseof participatory methodsand eforts to reduce vulnerability by devising
policy options with &akeholders, including those at rigBurton et al., 2002; Fussel & Klein, 2006;
Smit & Pilifosova, 2003; Smit & Wandel, 2006)

Manyvulnerability assessmentdso examinethe vulnerability of local and regional institutions
(Agrawal, 2008; Keskitalo, 2004; Keskitalo & Kulyasova, 2009; Lebel, Nibitiva 8KManuta,
2006) Amultilevel focus in community adaptation woikimportant,as decisiormaking power
often restswith governmentor other organizationgKeskitalo, 2007)Institutions, especially thae
that govern,can foster adaptive capacity providing the contextand processsthrough which
adaptations take plagencluding how dferent social groups access and use resou(égsawal,
2008; Brooks & Adger, 20Q4furthermore, © 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 astahle manner(Adger, Arnell, &
Tompkins, 2005; Gupta et al., 2010; Pittman, Armitage, Alexander, Campbell, & Alleyne, 2015)

2.3.3The Importance of Scale and Participation

2.3.3.1Scale

Wulnerability andadaptationstudiescan take place between differirgpatialscaleswith the

particular scale depending on the objectives of the collaborating stakeho(iténsura et al., 2014;
Noble et al., 2014; Schréter et al., 2005; Smit & Wandel, 200@&Jocal level, which includes
households and communities, angnere themost severely impactedystemdive (Birkmann, 2006a;
Hinkel, 2011; Queste & Lauwe, 2006jouseholds are highly organized units where members look
FFGSNI SIOK 2G0KSNNa AydiSNBada FyR (KS fAQOStAK22R
(Vincent, 2007h) Furthermore,local government and the private sectoain playimportant roles in
scaling up adaptatiomitiatives of communities and householdad in managingnancing andisk
information (Klein et al., 2014; Mimura et al., 2014; Noble et al., 200breover, the regional level

is often the smallest scale where impacts cangig/sicallynodeled(Hug & Reid, 2004)Analyzing
vulnerability at thenationallevel enableshe consideration oimpacts in and across sect@adthe
formulationand coordinatiorof adaptationefforts at the local andegionalscale(Brooks et al.,

2005; Lal et al., 2012; Mimura et al., 2014; Noble et al., 208d3ptation ectionisalsorequired at
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the globallevel, wherenations can act together under the UNFCCC and othermational efforts

(Huq & Reid, 2004)

Theprocesgsandcontexts influencingsulnerabilityare best understood at the local and regional
scale(Fussel & Klein, 280 Smit & Wandel, 2006 5tudiesat such scaleseveal variation that could
be lost in national studieand arecongruentwith the scale at which adaptation planning takes
place though processes operating at broader spatial scales contribute significarpatterns at
this level(Fussel & Klein, 2006; Kelly & Adger, 2000; Smit & Wandel, 2006; Turner et al., 2003)
Integration acrositernational to lochscalemeeds tobe improved, as stronger adaptation efforts
at the international level have not always lead to results at the local [Breton et al., 2012;

UNFCCC, 2013c)

2.3.3.2Participation

Sakeholderknowledge personal observationand creative thinking armvaluable for dealing with
the complex problersof climate changéFew, Brown, & Tompkins, 2007; Kelman, 2018pikdgge

& Sluis, 2006)Local stakeholders, in particuldrave the current and past experience of coping with
and adapting to climate variability and extremesidcan provide a valuable baseline from which to
examine and address any chang€snde & Lonsdale, 2004; Kelman & West, 2089)thermore,
suchstakeholdergdocument their experiences with climate in different waysl canprovide an

entry point to ther communities on their term¢Conde & Lonsdale, 2004; Cutter et al., 20189 a
result, acaptation effortscan bestrengthened byntegrating local,traditional, scientific and

technical knowledg€Burton et al., 2012; Kelman, 2010)

Participatory approaches are mgstonounced in vulnerabilitassessmentgCarter et al., 2007,
Fussel & Klein, 26; Smit & Wandel, 2006 A vulnerabilityassessment is the most useful when it is
participatory,provides pertinenfpolicyinformation to decision makerand is verifiabl€Eakin &
Luers, 2006; Paet al., 2009) Stakeholder involvement caipromote equity in decisiemaking, a
thorough and transparent exchange of information and viewpoints, agreement on key objectives and
a general consensus on recommended measures and poli8s (Ebi, Lim, & Aguilar, 2004)
Participatory assessments calsofoster learning about the perceptions of those affected by
climate change, explore benefits and costs and examine the pros and cons of different adaptation

strateges(Toth & Hizsnyik, 2008)
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Challenges taneaningfuly involving stakeholdersncludecommitment of time, energy and
resource§Conde & Lonsdale, 2004As a result, stakeholdénvolvementdX must be carefully
designed and implemented, as stakeholder participation does not in itself guarantee equity, fairness
or eventual buyA yE =L (Conde & Lonsdale, 2004Fhis can involve more focusedrticipatory
approaches, whichanincludeidentifyingthe most vulnerable and/ or the most influential
stakeholdersandselectingA Yy LJdzi o6 &SR 2y GKS &addzRéQa LI NI A Odz |1
(Few et al., 2007; Kloprogge & Sluis, 2006)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 obsertrans of the environment and the lack of cohesiveness
within communitiegCannon, 2008; Ford & Pearce, 2012; Tibby, Lane, & Gell, Zo@ermore,
communities may have someniversal interess, but they can also compete with each other and not
always collaboratéCannon, 2008)For these reasonst éimes, it cantake the wider efforts of
outsiders to foster local collaboration, as comnitigs do not always enable the best conditions to

reduce vulnerabilitf{Cannon, 2008)
2.4 Methodsto Assess Vulnerability

2.4.10Overview

Vulnerability assessmeatan include local, national and global quantitatimethodsand localy

basedqualitative participatorynmethods(Cardona et al., 2012)Quantitative and qualitative

approaches can complemeagch otherto analyze vulnerabilitand depict climate change

adaptationprogress angberformance(Arakida, 2006; Birkmann, 2007; Bours et al., 2014; Cardona

et al., 2012) Furthermore Rosenzweig and Wilbank&010)state that there are joint needs for

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

meet urgent requirements as decisight { SNB 0 S3IAYy G2 YIAYyaidNBSLFyY Of AYl
and policiesand forinRS LJG0 K NBX &SI NOKX F20dzaSR 2y (1 S@& dzylyz26y
impacts, mitigation, and adaptation topi€sp. 104. As detailel below, an indicator approacican

facilitate rapid assessmentnda placebased approacin-depth research The particular

approach, or combination of, depes@ y (1 KS LJ- NIi A Odzt I NJ &Eakin&fuérea y SSR
2006; Fussel & Klein, @6; Fussel, 2007; Rosenzweig & Wilbanks, 2010)
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In addition,as the number of climate change vulnerability assessmigmmi®ase methods and
frameworks forcrossstudy comparisongcrossscale and ugscale) becme necessaryPolsky, Neff,
& Yarnal, 2007; Rudel, 2008omparative evaluation of vulnerabilindadaptive capacitpacross
and within communitiesan identify those that are the most vulnerable, thereby providing insights
to target adaptation initiatives(Smit & Wandel, 2006; Smit, Hovelsrud, & Wandel, 2088ch
comparisons can also analyze findings from several local studies ankeall@gtors or decision
makers withina commurity or a regionwho lack the time or resources to conduct their own
comprehensivassessmentdp make informed decisions about adaptati@@akin & Luers, 2006;

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

This dissertatiommploysan indicator and a plaebased approacko assess theulnerabilityof a
tourism destination community to climatic and natimatic stressorsThe followingsection
provides an overview of eachethod,includingtheir strengths andimitations. Section2.5.5
discusses the applicability of tivo methods for the tourism sectohased orresearchgaps
pertaining to the assessment of tourism destination vulnerabil§gction2.6 outlines how each
method will be investigated regarding their potential advancement of knowledge gaps in the
understanding of vulnerability at the destination community levatjudingfacilitation of

comparativeassessments
2.4.2Indicator Based Approaches

2.4.2.10verview

Indicators can facilitateapid vulnerability assessmentty collectingreadily availablénformation on

key determinants, which could be of use to communities who do not have the time or resources to
undettake comprehensive assessmentgy (1 KS O2y (i SEG 2 FAninddatdi§ a G A2y LI |
guantitative or qualitative parameter that provides a simple and reliable basis for assessing

OKI yaSxtk aSdid 2F AYRAOF(G2NA Aa edonSdondt@ct®d Kl NI Ol SN
baseling(current vulnerability and to measure and assess changes in the priority sy@temitor

future vulnerabilitye, p. 36 (Ebi et al., 2004)An indicator can be a single variable. It cEode an

output value from a set of variables that is transforredeighted and combined

9 Facilitates comparison amongst indicators of different units and orients their values in the same direction.
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(aggregatethveraged into a final compositendex Such an indegan enable theomparisoror
rating of phenomem between local, regional and/or national levelsdssummarize large amounts
of information in a format that is simple and understanda{B&kmann, 2006a; Perdlielsen,
2010; UNWTO, 2004a; Vincent, 200

Indicatorscanl & & Sa & IvulnarabditiiuSnyg uterical analyses, empiricaliantitative
data and/or normative and descriptivqualitativecriteria (Birkmann, 2006b; Eakin & Bojérquez
Tapia, 2008; Polsky et al., 2007; Wisner, 2088 )resented in the tourism contextTable29in
AppendixA. Sometimes proxy measures are used, when a measurement does not progaisepr
data but approximatethe information(UNWTO, 2004a)Indicatorsan also be used in future
scenariodevelopment and to determine thresholddhat is when significant impacts exceed the
short-term coping range, resting in the system undergoing a lotgyrm state of adaptatior{Smit et
al., 1999) Moreover,indicators can be used as benchmarks to eval@aienitor) whether the

particular goal of adaptation planning at a particudaale has been ni€Birkmann, 2006h)

Quantitative indicatordaveoften beenused to measurspecificinstantaneouss/ulnerability
(hazard dependent) and physical exposure to particular impacts (i.e. number oshiesgoyed by
a hazard)Adger et al., 2004; Brooks et al., 2005; Eriksen & Kelly, 2007; UNWTO, ZDBdpahave
hada retrospective focus in regards to expenced losseandhave often been static as they signify
a constant statesuch as mortalityBours et al., 2014; Brooks et al., 2005; Eriksen & Kely, 20
Parkins & MacKendrick, 2009 dzOK A Y RA Ol (2 N& O I2ydzil G mikeaies,&s OF G S3 2 N
they determine whether a particular objective has been achigBmlirs et al., 2014)As
vulnerability andadaptaion processes are natiwaysoutcomes other measursare needed to
assess adaptation progress, includprgxies that measure and capture tdgnamic determinants
and root causesf vunerability (Bours et al., 2014; Brooks et al., 2005; Eakin & Luers, 2006; Parkins
& MacKendrick, 2007)

For theabovereasons, and the fact that vulnerability cannot be measured directly and
objectively,generic(hazard indepedent) quantitative and qualitativéndicators, which provide
insights on factorgrocessesnd contextsare increasingly beingsed (i.e % of trained government
workers or existencef flood management plangBours et al., 2014; Eriksen & Kelly, 2007)

Processbased contextual? NHedPyrR NJA fidicet@s aredeductiveand use theoriedo select
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variables and to determinthe dynamimature androot causes of vulnerabilitfBours et al., 2014;
Hinkel, 2011; Vincent, 2007b)rhey measurprogress towards the attainment of an outcomes(
resilience to drought), but do not assure or measure the final outcome (Belirs et al., 2014)In
addition, they areoften forward lookingpredictive) and signify patterns of changby assessing
vulnerability throughgeneral development patternsuch as dependency ratios or educational
enrolment rates(Adger et al., 2004; Bours et al., 2014; Eriksen & Kelly, 2007; Vincent, 280Tin3
et al.(2014)note thatthe distinction between an outcome and a process indicator is not always
evidentand dependon theparticularobjectivez ¥ 2 NJ S®Y azvdh SN XF LIS2 L)X S G NI
be an outcome indicator if the programme objective itself is to conduct trainingge\o, if the
LINEANF YYS 202S0OGAOS Aa 6ARSNIAYy al02LIS oSe3aod OF LI
be a process indicatorZ 5. LJ
If developed and applied appropriately, indicators can be a useful comparative tool for decision
makers, icluding funding agencies, to ascertain where climate change adaptation is most needed
and how best to distribute adaptation investmer{&ours et al., 2014; WEF, 2014)inkel(2011)
arguesthat vulnerability indicators are only appropriate for identifying vulnerable people,
communities andegionsand sectors at local scalaad not foridentifying mitigation targets, raising
awareness, allocating adaptation fundsonitoringgeneraladaptation policy or conducting
scientific researchThe author has several bases for this claim, including that vulnerability indicators
are only appropriate for identifying local systems, where ttidy Ol Yy 6S y I NNR gef @ RSTA
deductive(theory-driven)arguments are available for selecting indicating variables and inductive
(data-driven)ones for aggregating theé p. 206. Furthermore indicators should not be used to
allocate funds at the global levethereinductive argumats are not availableand anydeductive
arguments areenteredon frameworks which carselect indicating variablebut not aggregate
them. Furthermore, &the national level, countries should addredsnate changeby establishing
national priorities ad creatingspecific programmes and projedidinkel, 2011) In addition,
adaptation policycouldbe monitored if it has clear goals and ugeecess indicatorsd monitor the
institutional stages ofdaptation but not indicate vulnerabilityitself (e.g.whether a heatwave
emergency management plan has been put in place or not). This research will edaesime

arguments
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Indicatorsneed tobe used critically withrealistic expectations of their abilitiesndto avad
maladaptation thereby increasing vulnerabiliBours et al., 2014)Challenge# the development
and applicatiorof indicatorsinclude the availability and quality of data, especially for communities
that lack caacity,and oversimplification of information vighe aggregatn of indicators(Adger et
al., 2004; Bours et al., 2014; CIER, 2009; Fussel,.2008)sing apropriate normative indicators
for the determinants of vulnerabilityassessing whether or not a change in an indicator improves
their statusand the fact that criteria, indices and variables are often chosen by the researcher
present other challengeBrooks et al., 2005; CIER, 2009; Vincent, 20blermining
assumptions to weigh indicator variables, the mathematics of their aggregation amtiréation in
which tointerpret indices are othefactors toconsider(CIER, 2009; Eakin & Bojérgemia, 2008;
Eriksen & Kelly, 2007; WEF, 201Burthermoreprocessbasedhazardgeneric indicators cabe
harder to collect data for, particularly qualitative data, as their determinants can be less tangible
and more difficult to measure than férazardspecific indicators The dynamic nature of
vulnerability also means thany indicators and thegcores would need to bgeriodicallyupdated
and refined(Eakin & Luers, 2006; Eriksen & Kelly, 2007; Vincent, 2004y dition,it isimportant
to note, thatindicators for adafive capacity highlight only the potential for adaptation to occur,

A Mhether or notadaptive capacitys drawn upon to bring about adaptation depends on a further

set of uncertainties in the decisiomaking process p. 23 (Vincent, 2007h)

Minimizing limitations associated with thidevelopment andsubjective nature of indicators, can
be facilitated by using transparent methotisdevise a clear conceptual framework, identify the
assumptions and sources of data, aadect indicators, suindices and aggregation functions
(Eriksen & Kelly, 2007; Perblelsen, 2010; Vincent & Cull, 2014hhis involves developing
indicators that ae specific tothe scale of the systenappropriately captue the processhased
(contextual}identified driving forcesinddevising indicators thadre sensitive enough to
demonstrate differentiatior(Vincent, 2007h) Any indices should be updated regularly, in particular
when estimating longeterm processes of adaptation from coping experiences with stesrh
climate variabilitEriksen & Kelly, 2007; Vinde8a Cull, 2014) To enhance the development and
application ofvulnerabilityindices, 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 locaieiedl
this research aims to d@ours 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 trme (Vincent & Cull, 2014) To address this challenge,
current vulnerabilityis viewedasa proxy for future vulnerabilityas detailed in sectiop.2.3.3
Indicescan alsause socieeconomicscenariogo address future climate change predictiaiMoss,
Brenkert, & Malone, 2001)To foster the most robust assessments, indicators can beinsed

combination with case studiesshich this research aims to dMalone & Engle, 2011)

2.4.2.2Scales ofnalysis andVeighting

Further to thediscussion of scale section2.3.3.] the scale to developnd applyvulnerability
indicators depends on theeedsof the particular systenand their user groupfQueste & Lauwe,
2006) Local indicators can be categorized as those pertaining to households, a community or
district, oreconomic sectar Regional and nation&tvel indicators can also be developed. Generic,
processbased(contextua) vulnerability indicators should be predominantly developed &t lical
level where the impacts aflimaterelated hazards occunost severely andrhere systems can be
narrowly cefined(Birkmann, 2006a; Hinkel, 2011; Queste & Lauwe, 200@&)thermore, vihen
scalindocal levelindicatorsup to the regional and/or national levels, contekisedgenertc

indicators are more likely to capture the local level determinants of vulnerabilitger et al., 2004;

Brooks et al., 2005)

A householdevel indexcanexamine how specific household cheteristics {.e. assets,
perceptionor livelihood activitiesare associated with vulnerabilifigakin & BojérqueZapia, 2008)
Sholarshavepresened aggregatedndicesat the household level, which are contextuatizby
jdz €t AGF GA DS IRouséhold Adapdiz® Kapacily Indek @) \Hhcent, 2007h) Other
scholars do not recommend aggregating indices at the household level, as it can be too dynamic and
can changerbm season to seasgand recommend that determinants remailescriptive and/or
disaggregatedEakin & BojorqueZapia, 2008; Parkins & MacKendrick, 200Mese latter studies
used household data tmform indicator development at theommunity(Parkins & MacKendrick,
2007)or districtlevel(Hahn et al., 2009)Here communityr regionaldata, which is considered less
dynamic than household level data, is aggregatedsjaresent the average vulnerability in the area

over a longer time period
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Local level indicators can be combineddragedaggregated) into a composite indéxenable a
more detailed comparison of phentenon at regional and/or national level§ his is demonstrated
by Hahn et al(2009)who used household data to construct thévelihood Vulnerability Ind€xnd
then aggregated the indicators at thigstrict (regonal) level in MozambiqueHigherlevel
F 3INB I G SRBAYRIASHR Wi2NE2 GBKSNJ aA3GS&8 2N NBIA2yaXxOly
0 Sy OK Y I sNJIRYNIVT®, 2004a)Moreover, egionallevel indicatorsanfadlitate
adaptation planning and distribution of resources, enable comparison between regions and provide
information for national level planning procesqd€ueste & Lauwe, 2006; UNWTO, 2004dationd
level indicators, thoughlimited in their portrayal of higher level variatiooanidentify regions and
countries with high levels of vulnerabiljtiead to more detailedtudies at the suimational level
(downscalingand identify contexts in which tprioritize adaptationBirkmann, 2006a; Fissel, 2009;
[ SAOKSY {2 9 .Exanpkdobngtdnalamdglebal level climate change indices include
the Climateand R3IA 2y | f 9 02y 2 Y A QinerabifityInsle ¢/ RETDIKENMMD 2
Change Vulnerability Index (CCVI) I y* Rliméat&\Riinetability Monitor (CVE)D

National levelgeneric indices of vulnerability to climate charigese been found to bansutable
for guiding international climate poligfFussel, 2010; Tonmoy;&in, & Hinkel, 2014) CNaaSftQa
(2009)studyof three nationallevel indicef vulnerability to climate chang@&lobal Distribution of
+ dzf Yy S NIEmvifohrieritad \Cuinerability Indéxt A Y I (i S andYkdex/olS®e€oclimatic
9 E LJ2 MfalmhiEhe& nonecould be usedio developclimate policy due to conceptual,
methodological, ad/or empiricalflaws. Such indicatorannot consider the vast differences in
vulnerability within countriesand oftenneglectany special conditions that make countries or
population groupgarticularly vulnerablé¢Flssel, 2010)Furthermore, weraging/aggregating
individualindicatorsinto a final composite indegan oversimplify or misrepresettie processbased
contextual features of vulnerability at the local leyabger et al., 2004; Fissel, 2009; Pdxibisen,
2010) Moreover, averagings oftensubject to the preference of researcheasd can mean that
certain climate change impactempensatdor another (e.g. moresuitable climate compensating
for sea level risefPerchNielsen, 201Q) For these reasons, disaggregated indices for different
elements of vulnerability can be more useful than a single index aspttoeyde more information

on processesandcontexts(Adger et al., 2004)
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In addition, some scholars recommeselctor, hazard or geographic criteria to guide climate
change vulnerabilityndices which this researcindertakes(Cardona et al., 2012; Fussel, 2010;
Hinkel, 2011)dPriorities should be determined separately for key clinsafesitive systems and
sectors to account for large diffences in the geographical distribution and predictability of climate
impacts and in th¥ scales of adaptation measupésp. 20 (Fissel, 2009 a 2 NFan®S NE  a X
vulnerability indicators are applicable across clinsdasitive sectors whereas others are only

relevant for a particular sector or systéng 22 (Fussel, 2009)

Vincent(2007b)notesii K I (i cefitrdl &lements of adaptive cepOA G & X | NB O02YY2y I i
scales, although the structure of each index is sspézifié X~ 12LAs a result, transferring indices
to different scales requiremodifications to the composite stibdices, indicators and their
weightingsand adjustingthem to the gecific context they are applied to and to the function they
are intended to serv€Birkmann, 2007; Vincent, 2007Hjuture researcimeeds toinvestigate
vulnerability between diffeent scales and the issue of up and desgaling of different indicators to
measureit, including how institutions operating at regional scales influence vulnerability at the
individual and household levelghich this research aims to dBirkmann, 2006a; Lebel et al.,
2006)
CNIRAGAZ2Y I Efes Fa 6AGK (BSaADOEBESNE RIRHEARKRIE DRA (
equal(uniform)weightingsfor constituent® (or sub)indices and/or fial composite indices have
been applied to aggregate indicatdiBirkmann, 2006a) Equal weighting can be applied to
constituent indicatorsat the local level as demonstrated by Hahn e{2009)and Parkins et al.
(2007)andin the Household Adaptive Capacity Ind#gx/incent(2007b) whichenablesthe
assessment to be accessible to a diversen$eisers. Indicators can also b&eighed differentiallyas
demonstrated by Perchlielsen(2010)and Vincen{2007b)in herWMational Adaptive Capacity
IndexQ Suchan approackcanincorporate variance amongst the constituent indicgmughit
presentsthe additionalchallenge of determining which indicators and constituent indicators are the
most important andhe magnitude of any difference in importan¢alessa et al., 2008 Both
options can be justifiedepending on the context of the study, the needs of the community and

based orexpert opinionand stakeholder judgemerf¥incent, 2004; Vincent, 2007b)

10When final constituent parts of indicators are recognizgMmcent, 2007h)
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2.4.3PlaceBased Approaches

2.4.3.10verview

Asapproachedo quantitativelyrepresentingthe dynamic nature of vulnerability and the
characteization of uncertainty are not fully developed, climate change impasessmentsan te
strengthenedby including storylines of changing vulnerability under diverse development pathways
(Cardona et al., 2012)As a resulisome scholars argue that thdeterminants of vulnerability are

not so easilycaptured by indicators and should remain disaggregated and descriptive, especially at
the household or community levéEakin & Luers, 2006; Hahn et al., 2009; Parkins & Maci€kndr
2007) Data todevelopindicators at tke locallevel can also bemited (Bours et al., 2014;

Gbetibouo, Ringler, & Hassan, 2010; WEF, 20vaddition, seraging or ag@gugating of indicators

can produce a final measure of vulnerability, though it can mask variances anitsngsious
determinants(Adger et al., 2004; Fussel, 2008pr these reasons a contexduanalysis 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, ésaggregated and descriptive information pertaining to vulnerability can be collected
by vulnerability assessmentas notedin section2.3.2 in particularthosewhichcontribute to
practical adaptation initiatives by identifig the determinants directly from a communif@utter et
al., 2012; Smit & Wandel, 2006)salsonoted earlier suchstudiesOl y 6 S  OBojloinAZRINS R
dueto their placebased andgarticipatary approachto collectqualitative knowledge 0
geographical and social environmeiiBirkmann, 2006a; Fiissel & Klein, 2006; Smit & Pilifosova,
2003; Smit & Wanel, 2006) Further to the notion of placdiscussedn 2.2.3.3 placebased studies
involve indepth casestudies that focus on a specific exposure unit, i.e. household, community or
economic sectonyvith the majority focusig on communies(Ford et al., 2010) Moreover,case
studies ardoundedon the comprehensive investigatiaf a singlesystem though theconsistency
andrigor of individual studies have beamitiqued for their partial applicability forwider
generalizatior(Flyvbjerg, 2006) Neverthelesscasestudiescan bekey for linking vulnerability
assessments to the scale of decisioaking organization®ngagng information users,
comprehendng differential adaptive capacity and considgglocal climatic and biophysical

conditions(Pearce et al., 2009; Schroter et al., 2005; Smit & Wandel, 2006)
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Thisdissertation focuses on community plabased assessments to examine vulnerability to
climate change As vulnerability research is rooted in natural hazards research traditions, other
community placebased approachesicludeparticipatory risk assessment8RA} which combine
with hazard identificatiorfCutter, 1996; Cutter, 2003)PRAgncourage stakeholdets identify the
hazards they facdo understand how climate change compares to otlieglihood hazardand to
highlight barriers to enhancing adaptive capa¢gchakert, 2007; van Aalst et al., 2008; Patt &
Schiter, 2008). Furthermore, @rticipatory risk assessments gather information about livelihoods,
their resilience, local riskand hazardgvan 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 iplacebasedclimate changevulnerability studiegvan Aalst et al., 2008)

Placebased assessments can face challenges in how they are condu@tesh studies are
isolated localized and face limits in their comparisons (generabtpna) across and beyond
communities, thereby limiting potential to develop adaptation interventions at-tawal levels
(Ribot, 2011; Rudel, 2008; Smit & Wandel, 200@etaanalyss, by integrating and synthesizing
results of severdbcallyplacebased studies, can distinguish opportunities for adaptation policy at
regional to national level@AcostaMichlik, Kelkar, & Sharma, 2008; Ford & Pearce, 2010; Polsky et
al., 2007; Rudel, 2008)Such analyses can be facilitated through the application of a common
FNI YSE2N)] G2 aidNHzO (G dzZNKlinate Changé Adaptat aimRMitigatian ina dzOK | &
GKS ¢2dz2NAaY {SOG2NY CNdewBpe@bypchtbet a2@08)fTae | Yy R t NI O )
application of such frameworks could alléiwdings 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 succesdqfamit & Wandel, 2006; Smit et al., 2008; vaisfet al.,
2008) To date such frameworks have facilitated comparisons within communities, but evidence
regarding comparisons across and beyond communities has been lifribed & Pearce, 201Eprd
etal., 2012)

Another challenge in how place basstlidies 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, globaiat can also affect the degree to which local
adaptations areviablé ! RISNJ SiG |t ®X HandpT C2NR Si FftdZI wamn

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 dissertatidertakes(Adger, Eakin, &

Winkel, 2009; Ford et al., 2010; Keskitalo, 2010; Schroter et al.,.2088)y the implementation of
placebased assessentsentailsprolonged, longerm research efforts, and considerable time and

funding requirementgFord et al., 2010)

2.4.3.2CommunityBased Vulnerability Assessments

Smit and WandegR006)discusghe strengthsof community placebasedapproaches t@assessing
climate changerulnerability and identifying adaptation options, based on empirical assessments
carried outin the Arcticby Ford and Smi2004) theoretically byLim et al(2005)andin the South
Pacificby Sutherlandet al.(2005) The assessmentsbtained information onthe determinantsof
vulnerabilityto identify ways in which adaptive capacity can be increased and expssnstivities
decreased Smit & Wandel, 2006)The studiesvere participatory as theyempirically identifed the
most feasible and practical adapian strategies directly from the communityrhe approach
recognizel the community aghe primary system of interest, but also ideraifithe broader

conditions within which it functionedncludingmultiple stressorgSnit & Wandel, 2006)

Ford and Pearc012)and Ford et al(2012)examined communitypasedclimate change
vulnerability assessments carried out in arctic regionsrastdd that while they provided a baseline
understanding of vulnerabilitythey alsdaced certairdimitations. Even though the studies
attempted to capture the future determinants of vulnerability, they often represented the
determinants at a particular point itime (Ford & Pearce, 2012; Ford et al., 20I2)is occurred as
participantsonly detailedwhat theyhadrecentlyencounteredand detected(subjective nature)the
time in which the researcloccuried affected whatwasdescribed andparticularsabout thetype of
risks and coping strategiexperiencedadedwith time. Thislead to further challenges in
comprehendinghe multipledriversinfluencingvulnerability,distinguishinghe placespecific
nature of riskspositioning thecurrent experience ihe largerhistoricalmilieu and explainingthe

developmentof vulnerability over timgFord & Pearce, 2012)

To more comprehensively capture the dynamic natureatherabilityand o facilitate
comparative assessments across and beyond conitieg, additionalcomponents to placéased

studiesare required such adongitudinal studies, communitgased monitoring, and focused
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adaptation researchwhich are exploredh this study(Ford & Pearce, 2012; Ford et al., 2012; van
Aalst et al., 2008)Longitudinal studiegentailthe frequentstudyof an experienceverlongperiods
of time, alowingthe dynamics of vulnerabilityo be monitored. Even though such studies can be
lengthy and costly, they can developst andfacilitate the dedicationof partiesinvolved inthe
research. Communitased monitorings whenlocal peoplegatherdata on an issueegularlyand
collaboratewith community members and decision makers. Targeted adaptation reseahith
can includeslementsof communitybased monitoring and longitudinatudies,is whenstudies
investigateand monitora particulardeterminant of adaptive capacity tturther comprehendhow it
iscomprisedand how itcan betransformedinto adaptation(Ford & Pearce, 2012)n addition,
while severalplacebasedstudiesnote adaptations and coping sttegies beinggmployed there is
also a need to examinheir usefulnessdurability, socieeconomic and ecologicabnsequences
and longterm feasibilityand cost. For this, ommunity-based adaptation planning eing
recognizedas akeytool (Ford et al., 2012; Nurse et al., 2014; Pearce, Ford, Caron, & Kudlak, 2012)

2.5 Tourismand Climate Change

Sectorsconsidered vulnerable tolimatechangeare thosewith the greatest litks to climateand
include water, agriculture and food security, foresttyymanhealth,andtourism (Handmer et al.,
2012) This dissertation focuses on the touris@ctor, which in additiorto contributing to climag
changejshighly eyposed toits impacts(Scott et al., 2008; Scott et al., 201R)is imperative to
address climate change in fostering sustainable tourism development, as the economic seator is
of the least prepared foits associated riskd&kPMG, 2008; Scott, 2011I)he followingsection
provides a overview of the tourism industrgndthe relationship betweertourismandclimate
change As this dissertation focuses on adaptation of the tourism sector to climate chiraiso
detailsthe major climate changampactpathways o the sector It then highlightskey research
gaps in the tourism and climate change literature, with a particidaus on adaptation in tourism
destination communitiesIt concludes by presentingmpirical andnethodological research gaps

pertaining to the assessment of climate change vulnerabilijestinationcommuniies.
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2.5.1Tourism Overview

Tourismcan be defied asta social, cultural and economic phenomenon which entails the
movement of people to countries or places outside their usual environment for personal or
business/professional purposg&JNWTO, 2013a)Tourism is on¢he largest and fastest growing
economic sectors in the world and2@13international tourig arrivalssurpassed one billio(L087

million), contributing an estimated 9% of glokatal*' gross domestic produ¢tyNWTO, 204). In

2013y GSNY I GAZ2Yy It (2 dzZNRA &4fdlian, a8douninglfir 698 of fot®xparts & ! { Pm ¢

(UNWTO, 2014)The Uhited Nations World Tourism Organizati@@NWTQ predicts that

international travel will doble by 2@0, 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, letween 2010 and @30, arrivals in emergingconomy
destinationd? are projectedto increase at double theate (+4.4% a yeanf that in advanced

economydestinations(+2.2% a yea(lJNWTO, 2011; UNWTO, 2013b)

Thetourismsectorconsists of severatakeholdersaand include thosénvolved directlyin tourism
or whose livelihoods are affected by the sectitigse in other sectors that might bepactedby
GKS &aSOiG2NXQRa I RIF LI (A 2iyigactt@uNsm anidtAcseSvhoth&ve dtbier (0 A 2 y &
relevant expertis¢Simpson, Gossling, Scott, Hall et al., 20@&akeholdersnvolved directly in the
tourismsectorcomprise of tourists, operators, service suppliers and destination coritiasi
(Becken & Hay, 2007; Gossling & Hall, 2006b; Scott, 200&)e specificallyfourism destination
communitiescanencompass ¥ourism businesses, public sector orgatians, community groups
and NGOX¢ p. 476 (Moreno & Becken, 2009)

As tourism$an economic sector, it igasitive to any changes in the global economymast
recentlyevidenced by the global economic crisi2008, which led to wadd GDHallingby 2.1%and
AAAYATFAOL Yyt e AYLIONW® 201 KBvelgprd\eboRdnies, & nfaiodsduicel B
of demand fortravel andtourism were the most affected, with Americans lay thehighest level
of tourist expenditurg UNWTO, 2011)In 2009 international tourist arrivals experienced its

sharpest contraction, falling by 5.1%m 922 million visitors in 200® 877 millionvisitors in 2009

11 Direct, indrect and induced.
12 Asia, Latin America, Central and Eastern Eurafreca andhe Middle EasfUNWTO, 2011; UNWTO, 2013b)

Y/

BaX YENJSGlFroftS RSaldAylGA2yX ¥FNEBfi€redort ar dté  EQINGVTE, 20B48) G2 | NBIA 2

40



(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 tqGQI®, 201 In
2014, tourist arrivals reached 1.138 million, an increase in 4.7% from gtdRing the fifth

consecutive year of growth in arrivals above the long term average since(@60ATO, 2015)

Tourismremainsthe primary source of foreign exchange for ottigird of developing countries
and onehalf of least developed countrid NWTO & UNEP, 201BHormany of these destinations
the sector is growing rapidgndplays an important ra in attaining theitUNMillennium
Development Goaté As a resultin many of these counies,the UNWTCQand other development
organizations promot@ro-poor tourismto reduce povertyoy emphasimgsmaltd O IHfSi SYNY I+ G A §S Q
cultural and ecotourism, thagh themajority of leisure tourism remains mass tourig@déssling et
al., 2009; UNWTO, 200445yor these reasons, it is imperativeuaderstandthe tourism
developmentclimate change nexus for deleping countries that are highly vulnerable to climate
change and highly economically dependent on tour{&tissling et al., 2009§iThere is crucial
interdependence between tourism, economies, commuingjihoodsand the environment and
Of AYIGS OKIFIy3aS Aa tA1Ste (2 dzyRSN¥YAYS RGOSt 2 LIVS)
(Scott et al., 2008)

2.5.2The Relationshipbetween Climate Change and Tourism

Climate and touris are linked inwo key ways Tourism is a contributor to global environmental
change, including climate changendis alsoa climatesensitive human activity and economic sector
and thereforevery exosed to climate change impacti 2005,the sectorwas estimated to
contribute 5% to global G@missions an@pproximately 8%f all anthropogenic radiative forcing
(Scott et al., 2008; Scott, Peeters, & Gdssling, 20L@nsportgeneratal approximately 75% of

total CQ emissions, withan estimated40% of ths total caused by air transpo(Scott et al., 2008)
Accommodationsndother tourism-related activitiesrespectivelyaccouned for 21% and 4%f CQ
emissions Longhaul travel, which many developing countries and raradlisolated regions

depend on for tourismrepresened 2.2% of all trips, and yebntributed 16% to global tourism

related CQemissiongScott et al., 08)

141) Eradicate extreme poverty and hunger, 2) Achieve universal primary education, 3) Promote gender equality and
empower women, 4) Reduce child mortality, 5) Improve maternalthe6) Combat HIV/AIDS, malaria and other diseases,
7) Ensure environmental sustainability and 8) Develop a Global Partnership for Devel¢piNeR, 2013b)
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! Y R6 NA Wy S a Zontlitions ctieglabaltarism sector and associategeenhouse
emissions are anticipated to grawy about 135%rom the years 2005 t@035(Scott et al., 2008)
ThesectorhasdetlNE R Wl aLIA NI GA2y £ Q (FMETEI2809)0c2gh Nd@R dzOS DI
not have a clear plan to achiethe targetgGossling & Peeters, 2015; Scott ef 2010) Growing
emissions fronthe sector present a major challenge faits sustainability astourism dependent
communities might havéo reasgsstheir relianceon energy intenise or longhaul visitor based
tourism (which include many SID@hd resructure their industry towards lowcarbon tourisnor
reconsider the industry as their primary sector for developm@ibssling, Peeters, & Scott, 2008; C.
M. Hall, Scott, & Gossling, 2013; Scott, 2011; Scott & Gdssling, EotHese reasonppliciesare
neededto promote more sustainable forms of tourisamd livelihood developmentsuch as
domestic tourismalongwith a focus on income distribution amvaelfare issues at destinatiorf€.

M. Hall et al., 2013; Scott et al., 2008; Zapata, Hall, Lindo, & Vanderschaeghen, 2011)

In addition to contributing to greenhouse gas emissighe tourismsectoris highlyexposed to
climate change impac@ssome of its key natural environments, suchcaastal zones, mountains
and biodiversity, will béighlyaffected(Gossling & Hall, 2006b; C. M. Hall, 2008; Scott et al., 2008)
Key factors that affeafestination choicéor touristsincludeclimate, the natural environment,
personal safety and travel cosif which climate change could significantly impac{&tott et al.,
2008) Impactswill vary with geographic location anidurism subsectorand will result in negative
and positive changeshough the literaturgoresentsmostly the latter(Gossling & Hall, 2006a; Scott
et al., 2008) Furthermore, burists from temperatecountries,that presentlydominate international
travel,are projectedto alter their travel patternsandtake advantage of neweatheropportunities
closer to homegScott et al., 2008; Scott et al., 201 Mterestfor international travel to subtropical
and tropical countries ianticipatedto drop, with fewer arrivals from temperateountries(Scott et
al., 2012) An alteration in travel patternsouldsignificantlyaffect developing countries that
depend ontourismand shouldthus be considered in national development plans, official
development assistace programs and international adaptation financaigcussiongGossling et
al., 2009; Scott et al., 2008; Scott et al., 2012)

BLY wnngp GKS 22NIR ¢ NI @S hi LIWNG émigsiphNikaacyon tagdets/foccat carbbny y 2 dzy O
emissiongrom the tourism sector50% by 2035 from 2005 levé&/TTC, 2009)
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2.5.3Impacts of Climate Change on tli@urismSactor

2.5.3.1KeyPathways

There are dur pathwaysn whichclimate change will affect the future of international tourigms
depictedin Figurel: 1) direct impactsof climate onthe sector,2) indirectclimate-induced
environmental changes) indirect climateinducedsocioeconomic changeand4) impacts caused
by mitigation and adaptationesponsesn other sectorgScott et al., 2012)Livelihood issues are
connected to all pathwaysTheFgurealsodemonstratesthat climate change is one tie many
RNAGSNAE 27F (2 dzNR ZavMddhat fufthdziaaNgss is Réed® die2a L.IYOSy2 (N &
connectionswith other macroscalesocial, economic, technological and political facto®ich
factors includegglobalization,increasindguel prices, aging populations in industrialized countries,
increasing travel safety, increased environmental awareaesenvironmental limitationgScott et
al., 2008; St et al., 2012) Moreover, he tourismsectorlinks tomany othersectors that are to be
adversely impacted by climate chanigeluding agriculture, water supply, coastal management,

human health, nature conservation and urban planni8gott et al., 2008; UNWTO & UNEP, 2011)

Figurel. Climate Change Impact Pathways on International Tourism
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Directimpacts (pathway #J to the tourism sectofrom climate changécludechanges in the
length and quality of climatédependent tourism seasons and in threagnitudeof weather
extremes This couldead to infrastructure damage, highseasonabperating costs andusiness
interruptions, impacting uportourism demandScott et al., 2012)All of these couldurther impact
upon destinatiorattractiveness and choicand the profitability ottheir tourism enterprises
dimate dange couldilsolead to ndirectclimate-inducedenvironmentalchangeson the sector
(pathway #3, includingeffects oncultural andnatural assetémportant fortourists anddestination
image(e.g.beaches andiodiversity and environmental conditionshtait deter touristge.g.water
scarcity (Gossling et al., 2012; Scott et al., 2012perating costs and the capacity of tourism firms
to operate sustainablgould also be affecte(Scott et al., 2012)In addition tourism facesridirect
climateiinducedsocioeconomic changdpathway #3, asclimate changeémpactscould risk future
economic growth and the security of some nations, particularly those wioenésm is very
important to local economies, all of which could deter tour{@sott et al., 2012)Unmitigated
climatechange could also restuitt decreasedeconomic growththereby reducing theliscretionary
wedth of tourists and haing negative implications for tourism dependent natiof&cott et al.,
2012)

The tourism sector could also faizepactscausedoy climate changenitigation and adaptation
responsesn other fctors(pathway #4 (Scott et al., 2012)For instance,durist mobility and
behaviourare likely to be impacted by national or international mitigation poliaiethe transport
sector,which aim toreducegreenhoug gas emissiorthrough anincrease in aitravel cost
(Gdssling et al., 2009)ong haul destinations maye particularlyaffected andgovernmentofficials
with highly burism dependent economies, such as the Gaén, have expressed concern tisaich
policies could negatively impact their tourism indugiBgott et al., 2012)Adaptation policies
related to water rights (i.e. continued use by tourism) or insurance cbet$af coastal resorts),

couldalsoimpact upontourism development and operating cogtScott et al., 2008)

2.5.3.2Key Actions

Efforts to sabilizzi KS ¢ 2 NI Riidcludeéniryhiméngally, socially and economically
sustainable tourism, which recognizé®e right of people to rest, recovgand leisurgScott et al.,

2008) Goordinated mitigation and adaptation efforeanongstthe range of tourism stakeholders
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could help with such efits (Scott et al., 2008)In 2007, K SDawds Declaratid@ 2y Of A Yl S OK
and tourismadvocatel that the tourism sector mitigatgreenhouse gasmissions and adapt to

current and future climate chang& NWTO & UNEP, 2007he Declaratiomlsoadvocatedthat

developed countries ensure that resources are availabl#eteelopingcountries for both processes

(Scott et al., 2008; UNWTDUNEP, 2007)TheZlimate Change and TourisResponding to Global

I Kl f t Bepdit@ad@@edby the UNWTQ United Nations Environment ProgrtdNEP andthe

WMO presensfour key responsefor the sectorto address the impacts of climate chandé:

mitigate greenhouse gasmissionsespecially from transport and accommodation servi@@sdapt

tourism businesssand destinations3) improve energy efficiendyy applyingexisting and new
technologiesand4) obtainfinancial resources to assist reg®and countries in nee(bcott et al.,

2008) This dissertation focuses on the response of adaptation.

The tourism sector seems to have a relatively ligpacity to adapas demonstrated by its ability
to cope with reent shocksfor instancetism attacks, natural disasters and the global economic
crisis of 200§Scott et al., 2008; Scott & Becken, 2010purists havéeen identified to havehe
greatestadaptive capacity as they can easily travel from one destination to and®weutt & Jones,
2006) Tourism service suppteand operators at specific destinations héesn recognized to
havelessadaptive capacity, but cestill alter their supplies and services somew{&dott & Jones,
2006) Tourism destination communities araperatorsof hotels, resorts and attractiongue to
their investment in immobile capital assetad/or reliance on local resourcesavebeen identified
to havethe least adaptive capacity atek the most vulnerable to the impacts of climate change
(Becken & Hay, 2007; Scott & Jones, 200@) stay #ractive in light of climatéanduced changes to
the tourism system, destinations thereby face the pressure to afiépan & Saarinen, 2013As
noted in sectiorR.2.3and Tablel, the adaptive capacity of destination communities is influenced by
inter-relationships between communities and thewcal, economic and biophysic&atures, such
asinfrastructure, ecosystemsnd institutions, which this dissertatiomndeavourgo further

understand(Scott et al., 2008)

Further to theclimate changedaptation measurenotedin section2.2.1, specificesponsegxist
for the tourism sectoandincludebeach nourishment (i.e. physical) or redirecting tourists from
impacted destinations (i.e. institutionafpcott et al., 2008; Scott et al., 2012; Wilbanks et al., 2007)

Oncetourismadaptation measures have been identified, trehouldbe mainstreamednto existing
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sustainable development programs or polic{€gssling & Scott, 20Q8policy environmens for

tourism adaptation in smalllsnd states could be improved lgpvernmens raisingclimate change

awareness and commitment of officials, industry and community memlbetser management of

donor agency resourceandthe establishment of policy instruments that encourage the

implementtion of adaptation policie€E. Wong, Jiang, Klint, Domirdpwes, & DelLacy, 2013)
Furthermore, Sott et al.(2009; 2012present the followinggeneralbarriers to climate change

adaptation in the tourism sector: 1) uncertainty over climate change science, 2) inadequate
G§SOKYAOIf S KdzYly NBa2dz2NOS YR FAYLFYOALE OF LI OA @
acknowledging any climate change riskd @ limited public disclosure of any adaptation strategies

by operators, to minimize competition

2.5.4Research GapBertaining toTourism Climate Changand Adaptation

Over the past 25 years, there has been a considerable growthuiism and climate charg
research(Becken, 2013; Kajan & Saarinen, 2013; Scott & Becken,. 2Btl@jeshavefocused on

GKS AYLI OlGa 2F OftAYIGS OKIy3aS 2ygrdefbusegsOi 2 NE (2«
emissions and how these can be mitigatedw tourism destinationscan adaptandpolicy
dimensions.The geographic scope of thesearch hasroadenedbeyond Europe, North America,

and Oceania anstudiesare starting toarise from small slanddevelopingstates andthe Caribbean
(Becken, 2013; C. M. Hall, 2008)evertheless, as detailed belogignificant researclgapsremain

and the level of preparednedsr climate changdy the tourism industry and government agencies
remains low(Becken, 2013; KPMG, 2008; Scott et al., 20=eater research and capacity building
of the tourism industry, internationabiurism organizations and national governments is needed to
mainstream adaptation and augment the potential of the sector to alleviate poverty and contribute
to the green economyScott et al., 2008; Sttp2011) The following section presents an overview

of gaps in the tourism and climate change literatwith an emphasis on those pertaining to

adaptation for tourism destination communitiesghich will be examinefurther in this study.

Tourism andclimate change adaptation researtthdate has focused on businesses; consumers;
destinations and policy and frameworks, with all four themes having a limited focus on community
perceptions(Kajan & Saarinen, 2013Ylore specifically, research has focused on the effectiveness

of strategies to reduce vulnerability (mostly for ski tourianjl destinationscale 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 vulneralfegott et al., 2012) Research has also started to
focus on adaptatin policy, though policies specific to tourism need to be further develd@&CD

and UNEP, 2011; Scott et al., 2012)

Threeconceptual framework$or adaptationin tourismhave also beedeweloped;though need
to further evolve, througtstakeholderinvolvement integraion oftop-down and bottomup
approaches andombiningclimate policies with other policig¥ajan & Saarinen, 2013;08cet al.,
2012) Conceptual frameworks developed to datelude one that undertakes a risk management
approach(Becken & Hay, 200,7a comprehensive framewofkr the entire secto(Simpson,
Gossling, Scott, Hall et al., 20@8) a framework which defines destinations at the regional level
(Jopp, Delacy, & Mair, 2010%\ methodology to assess climate change vulnerability for @ast
tourismwas also developed by Moreno and Beck2®09) As noted in sectioR.2.1, vulnerability
assessmernits onestage within the adaptation planning proceasd none of he three adaptation
frameworks or the coastal vulnerability framework fogpecifically orvulnerability assessment or
tourismdestinations at the community levellhis research devises a new conceptual framework to
assess the vulnerability of the toumssector ina small island developing stateicluding
Wommunitydestination scal@Fighire2, to be presentedn section2.6.1). Lastly, it is important to
note the lecent developmergofthe® SaA G A Yyl GA 2y { dza (tbdssessoha f AG& CNJ YS
vulnerability and resilience of destination communities to climatic and-clonaticstressors
(Calgaro, Lloyd, & Domin¢jowes, 2014xndi K IStegitedMethodologicaFramework for
TourismDevelopment andlommunity-BasedAdaptationC{Kajan, 2013)which were not published
when this research was conceptualized and conduciite Kajarf2013)and Calgar@2014)
frameworks consider communities broader than SIDS and the K2(d8)framework does not

explicitly consideadaptationneeds 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 ak2014)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 resources, high seasoiitgl livelihood dependency, ecologically sensitive
and hazareprone, placespecific, destination remoteness and inaccessibility, institutional
inflexibility and travel motivations and consumer choic&s. date the scale of degtation studies

has varied from specific resors.§.ski) or larger regions such as municipalities or countries, with
only a few focusing on the networks and perceptions of communiegan & Saarinen, 2013yhis
dissertation will contribute tcknowledge gaps in the coping capacity of touridependent
communities and their capacity to adapt to future climate chang@articular for developing
countries(Kajan & Saarinen, 2013; Scott & Becken, 2010; Scott et al.,. 288I®)stination
communities play a vital role since they have the potential to detect even detailed changes in their
surrounding environments and through participatiomgdute to more general sustainable
RSOSt 2LIYSyYy i ¢ A 0 KAIBKEE & SAenghy20485uiiherinore,d thdreis a

very strong link between resilience of tourism establishments and the resilierararoiiaities in
which they are located and their ability to recover from ever#s16l(CDEMA, 2009c)

By examining local perceptions, tourism destination studiesucaterstandcommunitie®2? @ £ dzS R
attributes of concernhow theyaddressisks and opportunities and their adaptive capacity in
relation to local tourism developmeriKajan & Saarinen, 2013Jhis includes examiimg the climate
changeimpactsandvulnerabilities of tourisrrdependentstakeholders whose livelihoods are most
directly connected to the sector (i.e. workers, vendansgd small and mediunsizedenterprise
operators)(Kajan & Saarinen, 2013Yloreover, n addition to focusing otocal businesses in a
particular destinationd 1t KS @A Sga 2F 20KSNJ O2YYdzyAide NBaARSyl:
consider due to their intdinkages within the destination areas>. 18IL{Kajan & Saarinen023)
This means thatxamiring household level vulnerability of tourism destinatioammunities would
be insightful asighly vulnerable individuals to climate change include thabke live in areas with
high exposure and are dependent upon climate #@resindustries such as touris(Boruff & Cutter,
2007; Dunn, 2008; Massiah, 200®)is important to note that destination communities are not
homogenous and comprise diverse groups with diverse inclinations and viewpoints on tourism
and adaptation needs. These distinct syoups are not always equally involved in participatory
procesgs, which can make the community approach difficult in the context of tourism amhdi
change adaptation studig&ajan & Saarinen, 2013; Saarinen, 2006)
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In recent years, tourism destination studies in developing countries have increageNédpal, Fiji
and China)though adlitional research is needed dheir dependency tdhe sector the effects of
mass tourism and the impacts of increased extreme evéBgsken, 2013; C. M. Hall, 2008; Kajan &
Saainen, 2013) Developing countries are among the most vulnerable to climate change impacts,
due to poverty and low capacitgndtheir tourism activities and attractions are often natdpoased
and highly climatelependent(Olsson et al., 2014; Saarinen, Hambira, Atlhopheng, & Manwa,.2012)
For these reasonspanydevelopingNBS 3 A 2 v dtoulisyh OifateRSange® dzf Y SNI 0 Af A e K2
wherel 2 dzZNRA aY Aa @GAGLl (/2 béckclimdetiadg@pacts §O2y 2Ye | YR
predicted to be significantScott et al., 2008; Simpson, Géssling, Scott, Hall et al.,.2008)( & LJ2 (G & Q
in developing countries include those in the Caribbean ardsthallisland states of the Indian and
Pacific OceanScott 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 dimensidourism and climatic stressors and do not
consider other multiple climatic or neclimatic (i.e. socieconomic) drivers. As climate change is
2yte 2yS 2F GKS YI 22N RNA PGS NE tHisEtadpdliprowtd G KS &S O(
additional irsight into the research gaps pertaining to the assessment of multiple impéctlisnatic
and nonclimatic stressorsipon a single destination and haslimatic driversinteract with other

macrosocieeconomic processg$iandmer et al., 2012; Scott et al., 2008; Scott et al., 2012)

This dissertatiorwill alsoexploreadaptation and tourism destination communitgsearchgaps
pertaining to tourism stakeholder information needs aheir perception of climate changend
whether it influences their need to plaadaptation measurefGossling & Scott, 2008; Kajan &
Saarinen, 2013; Scott & Becken, 20105tly, in the contextof sustainable tourism and livelihoods
tourism studies to date have focused on the challenges of the past or the pr@&@fit&
Mathieson, 2006) Studies that examine future issues could be uskfuimanagers and poliey
makers, particularly those searching for adaptive measures and governance approaches to

improving tourisngcommunity interactiongBramwell & Lane, 2011; Wu & Pearce, 2014)

2.5.5Research Gaps Pertaining to Methods to Assess Tourism Destination Vulnerability

Toknow whichtourism destination communitiewill benefitfrom climate chang@nd which ones

will not, impactandvulnerabilityassessmentare neededo understand thesffectsof multiple
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stressord YR UKS 0A2LKeEaAO0ItX SO02y2YAO | y(RmeuyOA | f

Moreno, & Scott, 2008; C. M. Hall, 2008; $eovtl., 2008; Simpson, Gossling, Scott, Hall et al.,
2008) & 'key objectivX is to identify where the greatest vulnerability exists at destination or
community leve{clusters of operators at riskpecause it is here that implications anployment
and livelihoods, and thus social conditions, are the most significar6BJScott et al., 2012)Such
assessmentsanidentify the need for and best practicesadaptation planning in tourism
destination commuities (Kajan & Saarinen, 2013; Scott, 200Bhedevelopment of robust
indicatorsspecfic to the tourism sectgwhich will be piloted in this study at the community level
could assist with sircassessmentgPerchNielsen, 2010; Scott et al., 201Blacebasedcase
studies analso play a role in such assessmdlscken2013; Kajan & Saarinen, 2013)his
section details theviability of indicator and placéased approaches to assess the vulnerability of a
tourism destination to climate changwith the specific approactnat this research undertakes

detailed in sectior?.6.

2.5.5.1Utility of Tourism Specific Indicators

Tourismdestination assessments need to improve the integration of vulnerability, adaptatidn
impact indicatorghat are relevant to the sector and communitigsat rely on it to present useful
information to governments and industry decisiorakers(Scott et al., 2012)Scott et al(2008;
Scott et al., 2012urther argue that itwould be valuable to develop arapplycommon indicators
to assist with impact comparisons amongst destinatiand the synthesis of studiest 'tourism-

specific vulerabilityindex could be used to identify hotspots in need of pyi@ssistance . 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 ($siott et al., 2012)Table2

presents the benefits from indicators in the context of sustainable tourism as outlined by the United

Nations World Tourism OrganizatiQgdNWTQ 20044a)
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Table2. Benefits fromIndicators inthe Gntext of Sustainable Tourism

Better decisionmaking(lowered risks or costs)

Identification of emergingissues allowing prevention (i.e. adapt to future climate change)

Identification of impacts allowing correction action when needed.

Performancemeasurementof the implementation of plans and management activities (i.e. evaluating
progress in reducing vulnerability, increasing adaptive capacity. and implementation datidaglans).

Reducedisk of planning mistakeg identifying limits and opportunities.

Greateraccountability¢ credible info for the public and other tourism stakeholders fosters accountability
its wise use in decisiemaking.

Consistentmonitoring can lead to continuous improvemeqtbuilding solutions into management.

Source(UNWTO, 2004ap. 9.

The UnitedNations2 2 NI R ¢ 2 dzNRA &Y h NHAD ¢zA R § i de2elpfsudtaindble 3 K SR |
development indicates for tourism destinations, including a general set of indicators for climate
change adaptation and mitigatiQy NWTO, 2004a)The Guidebook details 2eps to develophe
indicators(Appendix AFigurel6), which were used to guide shd  NB anSidathdddévdpment
process as detailed ihapter 3(UNWTO, 2004¢) C dzNJi K S NOSZ NBOFI A2 ('S LN O R dzNJ
presents five criteria that can be used to evaluaseh indicator, which were used in this research
and arealsopresented inchapter3 (Tableb). In addition, he UNWTdefinesdestination level
indicatorsascdessential inputs for regional level planning processes that caneiuaiccumulate
information to support the development of indicators at the national kepell (UNWTO, 2004a)
Scaling the indicators further to thregional omational level, couldietect broad changes in the
tourismsector, allow comparison with otheegions and nations and providebaseline for
identifying local level changes and support strategic planfiigyvVTO, 2004a)As further detailed
in chapter5 (section5.2.5), PerchNielsen(2010)collected secondary data to develtgurism-
related national leveindicators for exposuréoy the 2050s), sensitivignd adaptive capacitfto the
current climate @ the 2000s). The autheecommendsdownscalincher studyand using isca
starting point for a more detailed comparison of individual indicators including local knowledge for
the countries of interest p. 602 (PerchNielsen, 2010) In particular, the author recommends
applyingher framework at a destination level to derive local indicators and compare competing

beach destinationsvhich this research aims to do at the destination community level.
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2.5.5.2Utility of PlaceBased Approaches

Tourismclimate changedaptation studiedave for the most partocusd onthe use ofclimatic
projections and models to assess climate change impactsanérability, rather than on
experiencebased research relying on lodadowledge, history and current experiendgajan &
Saarinen, 2013)For these reasonspmbining local perspectives with modeled (matewel)

climate changempactscan enhance and generate newlaptation methodologes at the tourism
destination level and inform the implementation of adaptation initiatives by policymalBesken

et al., 2013; Kajan & Saarinen, 2013; Kajan, 2083 hermore, incorporating contextual
community-based researcknables the consideration of climate conditions and tourism adaptation

needs that are pertinent to community membgiBecken et al., 201%ajan & Saarinen, 2013)

In the context of small island developing statelsggbased studies can allow for the better
integration of bottomup and topdown approaches to examine climate change, which is important
due to{ L SHomdata record lengthand inadequate representation througte@eral Circulation
Models® (GCMshnd Regional ltnate Models’ (RCMsJCampbell, Taylor, Stephenson, Watson, &
Whyte, 2011; Kelmn & West, 2009; Seneviratne et al., 2Q1R)acebased studies could also assist
with long termbaselinemonitoring and the assessment of communritgsed adaptationn small

island systemgéNurse et al., 2014)

16 Depict the climate using a three dimensional grid over the earth, usually a horizesdlition of 256600 km, 10 to 20
vertical layers in the atmosphere and up to 30 layers in the oc8®®C, June 18, 2013)
17 can have resolutions up to 50 Kitamalkar et al., 2013)
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2.6 Summary ofResearch Gapand How Theywill be Addressed

The following section presents tliesearchgapshighlighted inchapter2, whichthis dissertation
aims to advancelt focuses orempiricalgaps pertaining to tourism, climate change and adaptatio

and method to assesshe vulnerability of destination communities.

2.6.1Tourism Research Gapisat this Research Will Address

This researchwill examine knowledggapspertaining to theunderstandingpf climate change
vulnerabilityin a tourism destinationcommunity in adeveloping county. This includegvestigatng
gapsintheRS & G A y I (G A 2 yopiBgand ddinyfivie Eapazifiesncluding fotthose stakeholders
whose livelihoods depend upon the sector and those who live within the destindiisedon the
range ofdeterminants noted inrablel. dimatic andnon-climatic stressorghat influence the

vulnerability ofthe tourism destination communyt will alsobe considered

Further to thetourism, climate change and adagpion conceptuaresearch gapaotedin section
2.5.4 Figure2 presents a conceptual framework to ass#ssvulnerability of the tourism sector in a
small island dewveping state, including community level. It portrays the various scal@genous,
international, island and community, in which climapathways #1 to #and nonclimatic
stressors caimfluencetourismvulnerability. The stressors predominantirise in the exogenous
scale andmpactthe sectordownwards to the community scal&vith the exception opathway #
(impacts ofresponses in other sectdrbeing developediistinctlyby international parties.

CdzNJi K S e AN d¥ f  cgrdzbays8sidd at thé dorindugity and island levels, while
w2 dzil 02 YS dsipfegodiNantly sohsidéréd@t the islandbroader sectordevel. The
Figurealso demonstrates that adaptation needs and opticas beidentified and implemented by
the communiy, island and internationadcalesThe conceptuairameworkadds to thetourism and
climate changditerature asit considers vulnerability assessment at the tourism destination

community level, including their adaptation needs and options.
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Figure2. Conceptual Framework forw+ dzf Yy SN} o Af A& ! aasSaay
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...................................................
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Capacity of Tourisrbestination Community

Pathway of Stressors

2.6.2 MethodologicalResearchGapsthat this Research Will Address

Furtherto the strengths and limitations dhe indicator and placdasedmethods nogd in section

S

y i

Adaptation Needs and Options

2.4, this research applidsoth to understand theémpactsof climatic and norclimatic stressorsn

the pre-existingvulnerability ofa tourismdestination 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 levekFigure3 presents aconceptuaframeworkof how thetwo

method<assessent of vulnerability at the destinatiorcommunityscalewill be examinedwith the

overlapping circleepresenting data gapsThe kgure alscoutlinesthe followingsevennormative

criteriato investigateeachmethod, not in order of importancel) to facilitate canparisonsof

vulnerability, within and amongst the communityo targettourism sector adaptation initiativeg,)

to capturethe dynamic nature of vulnerability and understandingtefprocesses and context3)

to beinclusive ofstakeholdersand conside their livelihoods4) to account formultiple stressors;5)

to be sensitive to scalanddemonstratehow locally identifiedvulnerabilities link to those identified
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nationaly and regiondl (nested; 6) to identify maladaptation; and 7jo examinewhether the two

approaches can be used in combinatioroffset anylimitations of the other

The researclalsoexaminesvhether tourismdestinationvulnerabilityindicators arebestfor
identifying vulnerablesystems at the destinaticnommunity scale or tcompare vulnerability
amongst communities and ascertain where adaptation funding is neeBachermore to address
the limitations of placebased assessments, thissearch considers whethéngitudinal studies,
communitybased monitoring, and focusextiaptation researcltan helpsuchstudiesmore
comprehensively capture the dynamic nature of vulnerabditg facilitate comparative
assessments

Figure3. Conceptual Rmeworkto Examine Methods to Assess Vulnerability at theurism
Destination Community Scale

How does each method address/enable the following?
Comparisons to target adaptatidnitiatives.
Understanding of dynamic nature, processes andtexts.
Livelihoodof Tourismworkers.

Multiple stressors.

Understanding of nestedulnerabilities.
Identifymaladaptation

Compliment or addresiimitations of the othemethod.

NoghswdpE

2.7 Summary and Conclusion

Chapter two haspresentedthe conceptual terms pertaining to this researdmcluding the types of
studies that can be undertaken to assess climate change impadtaulnerability. It also preented

two methods thatcanbe used to assess the vulnerability of communities. The chapter then
highlightedthe importance of the tourism sector and why it was considered, with a focus on climate
change impacts to the sectorit concludes by outliningesearch gaps that this researaimsto
advancepertaining totourism climate change adaptatiqrin particular vulnerability assessment
tourism destination communitiesT he following chapter presents the research methodology for

conducting the reseatt
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Chapter 3
Methodology

3.1 Introduction

The following hapter presentsthe methodologythat thisresearchundertookto assesshe factors
influencing climate change adaptation at the tourism destination community sicedieiding the use

of two methods to examinetf RS & G A y I { A 2 f@ramedodst byefalidy therkéyA (i &
stakeholdersonsultedand themixedmethodsapproachundertakenthrough the use of indicater

anda CommunityBased Vulnerability Assessmerit thenjustifies the selection oBarbados ad its
tourism destination community dDistins ashe study site. Thehapter thenoutlinesthe process to
develop and apply the destination and household level indicators, followed by the process to collect
and analyze data for the CommuniBased Vulnability AssessmentThe chapter details how data

from both methods was analyzed, furthter the criteriapresentedin Figure3. Researclthallenges

andconsiderations, includingthics approvahre then discussed
3.2 Research Overview

3.2.1Selection ofStakeholders

As lccal stakeholderare a key source @daptive capacitytheycan beinstrumentalin identifying

and priority ranking vulnerabilities mtourismdestination(Conde & Lonsdale, 2004; Handmer,
2003; Simpson, Gossling, Scott, Hall et al., 200Bisresearch approactvas placebased, as
information on localevel determinantsvasdirectly obtainedfrom the community(Smit & Wandel,
2006) To overcome some of the challenges associafi¢il incorporating stakeholder input inta
vulnerability assessmena focused approacvasundertaken that facilitatd the participation of

the most influental (key informants to develop the destination and household level indicators and
for the CBVA intervieWysndthe most vulnerablestakeholdergconsulted via the household surveys
and the CBVA interviews) the tourismdestination communig (Few et al., 2007; Kloprogge & Sluis,
2006) Dunn(2008)and Massial{2006)note thatvulnerable individuals to climate changethe
Caribbearinclude those dependent on climate sensitive industries such as tourism or fisheries,

particularly when employed in loyaid staff or seasonal position&oth of these groups were
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identified within the casestudy site by key informantsncludingtourism, government and
communityrepresentativesand a local nofgovernment organizatiorNGQ, The CARIBSAVE
Partnership.Key informants talevelop and apploth sets ofindicatorsand to consult via the

[ . 1 | LILINE I OK érieneB 2.8 M S Bearfpih Sddere respondentsvere
selected based on their knowledge acohnection to. | NJD ItoRrBré ifdustry, crossutting
sectors andér destinationcommunityof Oisting(Bradshaw & Stratford, 2010; McGuirk & O'Neil,
2010) The parameters of the destinatimommunitywere also defined by these stakeholders, as

detailed inchapter4, section4.3.1

As noted irchapter2, section2.5.], tourism stakeholders aréXthose directly involved in the
tourism sector or whose livelihoods are affected by toufissngovernment ministries, local
government, tourism industry representatives, tourism laboepresentatives, local businesses and
communities)and those in other sectors that might be affected by tourism adapta(ems energy
or agriculture)whose adaptations might affect touris(e.g.transportation orinsurancendustry),
or that have otherelevant expertisée.g. universitieer NGOS), p. 36 (Simpson, Gossling, Scott,

Hall et al., 2008)This researcinvolvedtourism stakeholderg) whose livelihoodsvere most
connected to the tourism related activities of the destinatmmmunity(via the CBVApproach),

i) residentswho lived in neighbourhoods adjacent to the key attractions of the destination
community(via thehousehold surveys) and iii) wheere decisionmakers and/or tourism,
government and community representatives whaodhalevant expertise and/or information (via
focus groups to develop the indicators and CBVA key informant intervidligre was some

overlap between stakeholders consulted to develop the two sets of indicators and those
approached through the CommuniBasedvulnerability 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 cresstting sectors and expertise relevant to the sector (i.e. coastal
zone maagementandfisheries). Further details on the various stakeholders consulted are

presented inTable3, Table6 and Table?.
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3.2.2ResearcApproac

This researchindertook amixed methodsapproachas it involvedhe use of qualitative and
guantitativemethods(Creswell, 2009b) There are several approaches to mixed methods, including
sequential, concurrentrad transformativg(Creswell, 2009b) Tte research undertookoncurrent
mixed methods, in particulazoncurrent triangulation strateggs it collectedjuantitative and
gualitative data concurrently and compared ttveo sourcedor convergence, differences or some
combination(Creswell, 2009a)Such a strategy can also mean comparing the results of the two
approaches side by sid€resvell, 2009a) The philosophicapproachwaspragmaticasthe study
emphasizd the research problem and udéwo availableapproaches to understand (Creswell,
2009b) As detailed below, quantitative data wadleoted to develop and apply the indicators and

gualitative data was collected for both the indicator and the CBVA approaches.

Qualitative approaches can employ several research strategies, including participatory action
researchdiscourse analysendcasestudies(Creswell, 2009h)with thisresearch underking the
latter. The casestudyinvolved assessing the climate change vulnerability of a key economic sector
in aspecificcountry and one of itsommuniies (Stake, 1995) Rurthermore, placebased studies to
understand climate change vulnerability often undertake estsglies(Ford et al., 2010)Further to
the strength and limétions of undertaking a casstudy noted inchapter 2,section2.4.3.1 another
strengthisthat it can allow generalizations to be made frasfindings to other similar systems
(Evans & Guba, 2002)though at the same time #hvalidity of individual studies have been
critiquedfor their limited applicability for broader generalizati@flyvbjerg, 2006)Thisresearch
collecked qualitativeinformation viathe focus groupgo develop both sets of indicators arnidrough

the semistructured interviews for theCBVA

Quantitative researclean involvesurvey researchwhich povides anumeric description of
trends, attitudes or opinions of a populatidy studying a sample of iThiscan include the use of
guestionnaires or structured interviews for cressctional and longitudinal studies, with the intent
of generalizing from a sample to a populati@abbie, 190). This research used quantitative
methods to develop and apply both sets of indicators, in particular alptermined evaluation
criteria and scoring framework to select the indicators, a household survey (i.e. instrument based

guestionnaire) to colict household data and statistical analysis and interpretation to analyze it.
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3.2.3Justification of Study Sitand Timelineof Activities

As further detailed ithapteis4 and 5 this researclexaminesa tourism destinationcommunityin

the Caribbean island d@arbados The island and its tourism sectéace high exposure to climate
change due to itfow-lying topographypressure placed on itenited resourcedy adense
populationanda high reliance on coastal infrastructu¢gBishop & Payne, 2012; Boruff & Cutter,
2007; Mycoo & Chadwick, 2012Jhe island also hashigher adaptive capacity climate change
than other islands in the regiordue to the fact that it has high peforming economyand has
produced some documents and initiatives pertaining to climate change and to to(Bisfmop &
Payne, 2012; Climate Investment Funds, 20@8)e to this potatially 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 lesdeveloped neighbouring islandnitially, theresearch envisioned examining
two tourismdestinationcommunities in Barbados and deveingindicators for one that engages in
smaltscalelower-endtourism andfor another that engagem higher-end (luxury) tourism. After
hosting thefirst focus group to develop the indicatongth nationatlevel stakeholdern the fall of
2010,it wasrealized thatvery little datawas currentlyavailable athe tourism destination
communityscale though stakeholderthought thatthe exercise to develop such indicateveuld

be useful(further detailed inchapter8). Furthermore, theyncourageda more detailed study of
the tourism destinatiorcommunity2 ¥ hAadAyas +a Al 61 a& 2yS 2F GKS
could enable a study of tourism and related livelihood issudse research was thenodifiedto
focus onthe one communityof Oistins, and in addition to investigatitige utility of developing
indicators also to examine the feasibility of collecting t@am relevant data with th€ommunity-
Based Vulnerability Assessment approaklarthermore to integrate with ongoing initiatives in the
Caribbeanthe researchwas affiliated withThe CARIBSAVE Partnership, whichheasiquartered in

Barbados and provet research support.

Desk based research activities commenced in the summer of 204ld.rdsearchin Barbados
wascarried out in thdate summer and fall of 2010 and winter of 2QXfhrough which
approximately 150 individualsarticipated In Septemler of 201Q the first focus group to develop
the destinationlevel indicators wakeldand the household surveg®mmenced From November

to December 201Ghe three remaining focus groups to develop the destinatiemel indicators
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were held data to apfy the destination level indicatorstarted to be collected anthe household
surveys completedwith the help of a Research AssistanErom mieFebruary to midApril of 2011,
remaining data tapply the destinatiodevel indicatorsvas collectedthe hausehold level indicator
focus groupheld and additional stakeholdersiterviewedviathe CBVAalongwith the help of a

Research AssistanData analysis was carried out between 201 2and 20132014
3.3 Indicators

3.3.1GeneralLayout

As detailed irchapter2, when examining the biophysical and seeitonomic determinants for
exposure, sensitivity and adaptive capacity, sogtefarschoose to examineach ofthem
distinctly(Hahn et al., 200PerchNielsen, 2010)Otherscholarschoose to focus solely on the
socieeconomic determinants of adaptive capacity and present them basexbsets pertaining to
economic resources, human skills, social capital, physical infrastructure, natural resanuces
political (institutional) capitalSmit & Pilifosova, 2001; Vincent, 2007a; Vincent, 2Q0&b)the
relationship between exposurgensitivity and adaptive capacity of a ®stis not always inverse,
this researchxamines the determinantsof exposure, sensitivity and adaptive capadiistinctly
(Gaillard, 2010; Handmer, 2003; Vincent, 2007a)

3.3.2Destination Level Indicators

3.3.2.1IndicatorDevelopnent

Prior to commencing thdield research, araft listof 37 conceptually relevanindicatorswas
developedfor tourism destinatiors communities(presented inchapter6, Tablel3 and Appendix B,
Table32). The list wagoundedon academiditerature pertaining to thedevelopment and
applicationof vulnerability assessment indicators at tbemmunity, district{regional)and national
and sectoralevek. The methodology to develop the indicators was based on the United Nations
22 NI R ¢2dzNR &Y h NBlhdicdtdrslofiShstayiabla DeNdopigenidor TBWismW
5S & A yih paricigr iR stepsas noted inAppendixA, Figurel6 (UNWTO, 2004a)Also
referenced werecommunity vulnerability assessmeniadertaken byParkins and MacKendrick
(2007)F ¥y R LivéibodWulnerabiit L ybyRHalh @t al(2009) both of whichused household
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data, other primary data and secondary data to develop indicators atehemunity and district
levels TK SComnunity. + & SR 5 A & | avinSadslrefefesickd, vihigHoBtain@grimaryand
secondanydata o develop and apply each indicat@ollin & Hidajit, 2006) Nationailevel
indicators, including those developed for the beach tourism seutere referred toand modified to
suit thedestination scal€éPerchNielsen, 2010; Simpson & Ladle, 200&Kh attempt was madé&o
select the most comprehensive and representativedfsndicatorsfor atourism destination
community, yet not createtoo large of a listhat could overwhelm the stakeholders.he literature
recommended a list af2-24 indicatorsasoptimal (UNWTO, 2004a)A few more indicators were
preserted, realizing the list would be furtherarrowedby stakeholders Indicators pertaining to
sensitivity and adaptive capacity were categorized according to the sustainable livelihoods capitals
as presented ichapter2 (Tablel). Only indicators pertaining to cultural capital were not

presented, as none were identified in the literature.

To furtherdevelopthe destinationlevelindicators four focus groupsvere heldwith 17 key
informantsfrom the 3 group of stakeholder§epresentatives frontourism,local and national
government, norgovernment and communitgrganizationy Seventeen other individuals were
also interviewedwho werenot able to attend the focus groups, regarding the development
(ranking and selection) angbplicability of the indicatorsConsulting different types and levels of
stakeholders (constituency, destination, national, regional), allothedesearcheto ascertdn
whether the different stakeholders came up with the same list and relative ranKimglizators.
Table3 presents the34 stakeholders consulted to devel@md applythe destinationlevel
indicators,alsonoting overlap with those consulted as key informants for the CBVA interviews
(Table7). In summaryindividuals fronthe following types of organizations were consulted
1. Sxtourism organizatiosrepresentinggovernment departmentsjestinationspecificgroups

hotels, tourism-related businesses and regional tourism.

2. Hveother governmentorganizationgepresenting local and nationalsuegcoastal zone
managementeconomics, meteorology and statisfics

3. Threeemergency maagement organizationgepresenting constituency, community and
national level issues.

4. Fourfisheries orgaizationsrepresenting destinatiomspecific and national issues.

5. Academic expertpertaining totourism,sociceconomic, fisheries, environmental management,
and hydrologyssues.
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Table3. Stakeholders Consulted to Devel@nd Apply Destination Level Indicators

Type of Organization Organization | Development or Applicatiorof Date(s)
Level indicators
Tourism Org IBGVA]R1 Destination Application December 2010
Tourism Org 2M of T R1 National Development & Application Sepgember & 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 [BAA] National Application Dec 2010, April 2011
Tourism Org 5 [NCC] National Application + CBVA April 2011
Tourism Org §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 2CZMU] 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
Gou Org 4[Met Dept], R1 National Development & Application September 2010
Govt Org 4, R2 National Application December 2010
Govt Org gStats] 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 CrosBl1 Community/ | Development & Application November 2010
National
Em Mgmt Org 3, R2 Community/ | Development & Application November 2010
National
NGO 1 [CERMES] National Development & Application November 2010
Fisheries Org 1 [Govt] Destination Development & Application + CBVA| August & Oct @10,
February & March 2011
Fisheries Org PODFFA]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 [Dept of F] National Development & Application September 2010
Fisheries Or§ [OUC]
Academic 1 [Fisheries & Socio | Regional Development & Application, in November 210, February
Econ Prof] particular of Exposure & Sensitivity | 2011
Academic 2 [Fisheries Biology &| Regional Development & Application, in November 2010, April 2011
Mgmt Prof particular ExpSensitivity + CBVA
Academic 3 [Env & Social Mgmt,| Regional Application, in particular of adaptive| November 2010
Tourism capaity and discussion of
destination boundaries
Academic 4 [Hydrology Piof Regional Development & Application, in November 2010
particular of Exp & Sensitivity
Police officer 1 National Application November 2010
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The CARIBSAVE Partnershaff aissisted in the organization of the first destinatiewel focus
group, by introducing the Researcher to local stakeholders and sending invitations on her behalf to
nine federal ministries. Participants for the three remaining destinaléwel focis groups and
household focus group were selectbdsed on the type of indicator being discussed, sources
suggested by the literature, byuilding on networks developeid the first focus group and by
consulting The CARIBSAVE Partnership $tad&t stakelvlderscontacted werewilling toshare
information and patrticipate in the researciio invite key informants to the focus groups, an
invitation was extended twice, by phone and emdflan informant wasot able to attenda
particular activitythe Resarcher followed up with thenafterwards if theyrequested it,if they
wereidentified askeyinformantsor if other stakeholders recommended iFor stakeholders
involved in followup meetings, a list of indicators was sent to them ahead of time, whiep were
asked to rank and comment on before the meeting. Many didcootmentdue 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 stakeholderdate, 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 approximatétyee hours eachwith each preseringthe purpose of
the researchpredicted climate hange impacts to small islands and tourism destinationspthigy
of indicators selection criteria an@ draft list of indicators.Feedback waalsosolicited from
participants as to thearameters of thetourism destinationcommunityand therationalfor
choosingQistinsas a study siteln each focus group, stakeholdevere separatednto three groups
(exposure, sensitivity and adaptive capacity), based on thgiertiseto discuss the development of
the indicators (presented iMabled). 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. Neverthelesring the focus group
with a mix of expertise, allowed for the sharing of ideas amongst the different organizatians.
argued for the in the UNWTO repothe approach was a mix of datiriven® (inductive) andheory

driven'® (deductive) and asked ®)hat information is neede@deductive)to apply the particular

BieagKIG OFy S R2 gAGK GKS RIFGF 4K6Q X(UMWEKD, 2008 T2 NJ g K| 0
PiedgKFIG AaadzS 2N LRtAOe ldzSadGAz2ya | NB thahKa (i (UNWTA2 20048) Y
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indicator and 2) what can be created or obtained n@vductive)and3) how information sources

could be improved in the futur@JNWTO, 2004a)

Table4. Stakeholders Consulted Through Destination Level Focus Groups

Focus | Exposure Sensitivity Adaptive Capacity Dates & Scale
Group
1 Govt Org 2, R1 (Coastal | Govt Org 2, R2 (Coastal Em Mgmt Org 2, Tourism| September 3, 2010
Zone), Govt Org 4, R1 Zone); The CARIBSAVE Org 2, R1
(Meteorology) Partnership National
2 Fisheries Org4 Tourism Org 3, Govt Org 5, | Govt Org 5, R2 (Statistics] November 19, 2010
R1 (Statistics) Govt Org 3 (Finance,
Economic Aff) National
3 NGO 1 (CERMES) Em Mgmt Or@3, R1 Em Mgmt Org 3, R2 November 25, 2010
National, community
4 Discussed #91 Fisheries Org 2, R1 & R2, | Fisheries Org 2, R1 & R2,| December 3, 2010
collectively. Fisheries Org 3, Govt Org 1| Fisheries Org 3, Govt Org
1 Community, destination

To evalate the indicators, &coring frameworkand andhdicator development workshe@tas

developedbased on criteria presentdaly PerchNielsen(2010)and the UNWT@2004a)(see

Appendix B Stakeholders were presented with the list of indicators andéh@ O2 NAy 3 FTNI YS g 2

and asked to rank the indicators most appropriate for the destination, individually or with a partner

in their group. Thé¥coring frameworkpresentedfive criterig whichare defined inTable5, that

stakeholderaised to rankeach indicatofrom 1 to 3 (low, medium, high): relevance, feasibility,

credibility, clarity and comparabilityo a maximum total of 15Stakeholders @re alsopresented

with anYhdicator development workshe@t

g2

LINE JARS Y2NB RSGF AT A

chosenbased orconceptual relevace andpotential applicabilityat the destination level The

worksheet also askethore specific questionsnti KS A Y RA OF (2 N &

NEt SOl yOS

be used), feasibility (current and future data availabiliggmparability data availability,

organization(s) responsible to provide the data and form of available d&iaally,stakeholders

were askedto comment on whether the narrowed down list of indicators should be weighted

equally or differentially. To conclude, tf@ur groups shared their results and obtained feedback

from other participantswhich ®metimes resulted in a rscoring of somef the indicators. Next

steps were then discussed, includiiogjow-up with participants to collect any further dat#&or the

fourth focus group (fishefocused), participants were asked to score only those indicdtwrahich

it was already ascertaitkthat local level data still might be availablEhis 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.

Tableb. CriteriaUsed toScore eachindicator

Criteria Description

Relevance Does the indicator respond to the specific issue (determinant of exposure, sensitivity or adaptive caj
and provide information that will aid in its management?

Feasibility Is it useful, practicalrad 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 uséul for comparisons over time and across jurisdictions?

Based onUNWTQ2004a)

For each successive focus group, the list of indicators was modlifiexflect comments from the
previousfocus groug andfollow-upswith key informants with any noteworthy comments from
earlier groups shared with latter groufs modified Delphi technique)Only those indicators that
scoredverylow (below 8, or that stakeholdersexplicitlyasked to removewere removed from the
origind list and not presented to the next focus groupome new indicators were developed by

stakeholdersand shared wittsubsequent focus groups

3.3.2.2IndicatorApplicationand Analysis

Depending on which indicators were identifi@hdtheir associated data avaibility in the
destination communitysome were applied (operationalizeby collecting primary and secondary
data from local, regional and national organizatio®s. his research examines one community in
depth, including what destination community iditors are conceptually feasible and potentially
applicable to collect data for, any data obtained from the indicators was not aggreddtedefined
list of selecteddestinationtlevelindicators, including their applicability, is presenteatiapter6,

Tablel4 and Appendix Blable33.
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3.3.3Household Levdindicators

3.3.3.10verviewand Selection of Households

Households are one of the local levels at whiliitmate-related hazardeccur(Birkmann, 2006a;
Hinkel, 2011; Queste & Lauwe, 2008)householdlevel indexcanexamine how specific household
characteristicsi(e. assets, perceptioor livelihoal activitieg are associated with vulnerabilifEakin
& BojoérquezTapia, 2008; Vincent, 2007bAs a resultthisresearch also developed household level
indicators todeterminewhether they can asst with the identification ofulnerable stakeholdens

a tourism destination communitgnd examinehow the determinants of vulnerability are related
the destination and household leelThisalsoinvolved investigating how connected the livelihaod
of households withirthe destinationcommunity are to tourisnand what this impesfor the best
method to collectand analyze data pertaining to destinatibauseholdvulnerability: in the
surrounding neighbourhood® the tourism attraction(s) (via householdlevel indicator¥ or on-site

in the particularattraction(s) (like the CBVA)The former approach was chosandevelop the

indicatorsbased orexamples provided in thiterature.

As further detailed irthapter4 (section4.3), Oistinsis consideredvulnerable to climate change
due to its tourism activities and infrastructure being located at the c@ishpson et al., 2012; The
CARIBSAVE Ratship, 2010) The community also hagighbouring households, which are
considered socioeconomically vulnerajdeie to lower incomestatus high housing density aral
high percentage of older and retired persai@oruff & Cutter, 2007)B- 8 SR 2 y Housé&oldi 1 n n
' YR [ kedstigtheIdwn of Oistins has four enumeration districts (Ashby Lands, Scarborough,
Enterprise and one thas un-named)with a total population of 1200, compas of 466 households
(presented inchapter4, section4.3.4 (GOB, 2000)Householdlevel vulnerability was»xamined, via
an indicator approackhin the two neighbourhoods (enumeration distric(EDs)in the center of
Qisting directly adjacent to thdBay Garden Vendors Area, thistinsFiskMarket and close to other
key tourist attractions (beaches, hotels and restaura(2&)group of stakeholdejs Thesetwo

districtswere Ashbee Lands and Scarborougidwere exanmned jointlyas they areneighbouring
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andhave very similar attributesThe two districteomprise a total of 270 households with a total

population of 719 which resuledin astatisticallysignificantsample size of 77°.

3.3.3.2Indicator Development

Adraft list of 31 household levéhdicators (presented inhapter6, Tablel5and Appendix Clable

34) wasdevelopedbased on théPlousehold Adaptive Capacity In@H&veloped byincent(2007a;
2007b)and household level dateollectedby Parkins and MacKendri¢R007)andHahn et al.

(2009) though the latter two usethousehold data to inform the development of community and
district (regional)level indicators.Hahn et al(2009)andVincent(2007b)based their household
indicators in rurasettings. AsCaribbeartourism destination communitieare for the most part
basedin urbanor periurbansettings,questionswere left outpertaining to rural communitie§.e.

how long it takes tavalkto a water sourcg The majority of théndicatars were developed from

the academic literature2d), with five additional indicators developed from the original CARIBSAVE
Partnership household survey and two thhe Researchedeveloped, building on sources in the
literature to suit the particular comxt. 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 houdethwley derived from The
CARIBSAVE Partnershiga Y S K2 R2 2 N 0 OBNIY( K $ MNII PRject KHey IS wA a
2 NH | y A $ukvéydolegfed demographic datandinformation pertaining to financial, social,
human, physical and naturaksetsi K| i ¢2dzZ R Ay Ff dzSyO0S I K2dzaSK2f RQ
change. It also examined any health, water and food issues that would determine a hodséhold
sensitivity to anclimate change impacts ¢ KS  wiSatlifichtiNdS &n8 atitional queshs
pertained todata collection ortourism related livelihoods and to determine exposiaired
sensitivityto climaterelated hazardsnd extreme events at the household levatong winds,
flooding, high wavesfor storm surg@, watershortagesfor drought) and landslidesQuestions
pertaining to sedevel rise werenot included to avoidrespondents confuagthe term with storm

surge.The household survey is presenteddppendixC

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 inrable6, afocus group wabeld in March of 201Wwith sixkey informantsas to
which household indicators were the most conceptually relevant and feasible to collect in the long
term at the destination community levelThe stakeholders represented community policing,
national goverment organizations for statistics, gender and social development &G@
involved in social developmenifiwo other communitykey informantsrepresenting local
government and emergency managemegntere alsoconsultedindividually Tourism organization
representatives were not able to attend, thoughrticipatinggovernment and community
organization representatives were able to speak forloeseholddata relevant for the three
tourism related livelihoods indicatorsA similar exercise, as outlingusection3.3.2.1pertaining to
destination level indicators, was thaised to evaluate the draft set of household level indicators.
The focus group also discussed:

9 The definition 9}@ ng )/AS Nih phﬂidulariﬁlﬁl@National Assistance Board atitk Police
StationA Yy UIE YNINY 0 fisE LISNR 2y aQ

9 The kest way to collect household daatourism destinations Neighbourhood surveysr a
surveyof tourism stakeholders directly at their workplace?

Table6. Stakeholders Consulted to Develop Household Level Indicators

Type of Organization Scale Development/ Application Date(s)
Govt Org 1 [CC] Constituency Developmen®& Application April 2011
Emergency Mgmt Org 1 [DEQ] 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 [Mirstry of Labour] National Followup re Applcation June 2011
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3.3.3.3Household Survedpplication

The Researcher applied the household level indicatorsibgomIy?! surveyinghouseholds inhe

Ashby Lands and Scarborough distridtgng witha Research Assistant afithe CARIBSAVE
Partnership staff An €ual number of householdsere surveyed in each districtvith every second

or third house approached until the desired sample size was achié&the total sample sizef

71, twenty-seven households (38%) were surveyed in September of 2010, withrtteemeg 44
surveys §2%) carried out in November and December of 2010. The second sample was collected
after Tropical Storm Tomas struck Barbados on Octob&y 2810, thestormto causethe highest
economicdamagein over 100 yearffurther detailed inchapter4, section4.2.2.9. Thigroviding
interesting insight as to prstorm and posistorm experience and whether householaisd/or their
livelihoods were impacted by climatelated events or whether they thought their hes were at

risk from climaterelated events.

To make the survey applicable in pkamguage, terms such &ell-6 S A wei & timesused as
an alternate to@ dzf y S NJTHe suivayd AR approximatél@to 45 minutes to complete,
depending on thearticipant, 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 oalfidiy, or the
survey occurred at a later timeéApproximately 90% of thBouseholds approached were receptive

to being interviewed.

3.3.3.4Householdurvey andndicatorData Analysis

As noted earlierthisresearchexamines one community irdepth. The Staistical Package for the
Social ScienceSPSSyasusedto aggregate andnalyzethe results of the household surveys,

provide descriptive statistics to match the type of information being collected by other sources and
to develop any relevant householddicators. Qualitative data from thdnouseholdsurveyswas
examined thematicallyData obtained from the household level indicators was not aggregated

beyond the community.

2! Random sampling is where each individual has an qupeblability of being selected from the population, ensuring that
the sample will be representatigeppel, 1991)
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3.4 Community-Based Vulnerability Assessment

3.4.1 Data Collection

To obtain contextuaklisaggregated and descriptive information pertaining to climate change
vulnerability at the community levehithe winter of 201148 semistructuredCommunityBased
Vulnerability Assessmenmntterviewswere carried ouwith stakeholders whose livelihoodgere
mostdependenton the destinatiorcommunityQ urism related activitieg1® group of
stakeholdersbased orsimilar community vulnerability studig€ord & Smit, 2004; Lim et a2005;
Smit et al., 2008)The purpose of this exercise was tfadd. First, & detailedin Appendix Dthe
interviewsassesad the past andcurrent exposuresensitivity and coping capacity of stakeholders to
changing environmentdincludingclimatic) and/or social conditionfn the past ten yearsThe
interviewsthen assessed the future expostsensitivity of stakeholders to changing conditions and
the resources and support that would be needed to adafhe focuf the interviewswas on the
GYhodi Qdzf ¥ YNIZ2GHGS Q vy Stakedusdgrédishiggedted biyew et al(2007)and

Kloprogge and SIu{2006) Thelargerpurpose as noted irchapter2, section2.6, is toexamine the
CBVAindingsand determine whether it advans&nowledge gaps in the understanding of
vulnerability at the tourism destination community scaletakeholder perceptions were considered
in the conext of recorded climatic and nedimatic trends as documented by academic and grey

literature in chapters4, 5and?.

Sakeholderswere interviewedn the Oistins FisMarket (food and craft vendors and fishers), at
the two beaches of Oistins (beachi#&k and #2) and any available hotels and restaurants within and
west of the town(the particular stakeholders are detailed ¢ghapter4). After interviewing
stakeholders at beach #1 and beach #2, and to obtain a greater samplithseesgdditional
stakelolders were interviewed on beach #3 west of Ois{esendorwater-sports operatorand
taxi drive). Six institutional key informants were also interviewed regardieinstitutional and
macro issues affecting the destinatiomhere was some overlagtween the institutional key
informants consulted for the Indicators and tlBVAapproach. To avoid consultation fatigaed
bring in additional perspectiveanother key tourism stakeholder was consultédyrismOrg 9], in

place of reconsultingTourism Org 2 andTourism Or@. The interviewsnvolvedthe following
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groups of stakeholdersTable7 provides further details on the particular stakeholders interviewed

via the CBVA approach.

1. Bay Garden Fooahd Craft Vendors- 1 Irstitutional (also consulted in C)
2. Fishes(9) +2 Institutional=11

3. Beachrelated activitiess water sportsoperators clothes vendorsfood vendos and lifeguards-
1 Institutional (also consulted i) =10

4. Accommodation and Restaurar(fdanagersand Staff) =4 largeand 2 small hotelgwhich
included restaurants) 3 individualrestaurants andaxi-drivers(1) =10

5. Key institutional informantsApart from the three informants mentionesbow, three other
informantswere interviewed representingpurism developmentlocal governmentlocal
emergency managemeimind fisheriegtotal of 6)

Table7. Stakeholders Interviewed via Communifased Vulnerability Assessment

Type of Organization Scale Date(s)

Tourism Org 1 [Food veats, R #2 8] Destination February to March 2011
Tourism Org 1 [Craft vendors, R&93] Destination February to March 2011
Tourism Org 3 [BHTA, Restaurantsg3]l Destination March 2011

Tourism Hotel Org 1 R1, R2 Destination March 2011
TourismHotel Org 2, R1, R2 Destination March 2011

Tourism Hotel Org 3 Destination March 2011

Tourism Hotel Org 4 Destination March 2011

Taxidriver 1 Destination April 2011

Tourism Org 5 [NCC, Lifeguards;& 2 Destination March to April 2011
Tourism @35 [NCC, DG Mgr, R1] National, Kl April 2011

Tourism Org 7 [Water Sports Operators ¢4] Destination March to April 2011
Tourism Org 8 [Clothes and food vendors3] 1 Destination March to April 2011
Tourism Org 9 [Nat Adv Council, Chair] National Kl 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, Kl April 2011

Fisheries Org 2 & 3 [Fishermen, R9¥1 Destination February to March 2011
Academic 2 [Fisheries Biology & MgiH©, CERMES] | National/ Regional, KI April 2011

Kl = Key informant

The CBVA portion of thesearchwas conducted during the peak tourist afishingseason.
Stakeholders were approached at theiapé of work, either in person or by phanantil 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 approdcted two were interviewed, five
large hotels were approached and two were interviewed@ihe interviews were senrsitructured and
ranged from 30 minutes to an hour, depending on the amount of time the respondent was able to
give. Compensatiorwas providedo some of the interviewees for their timéy purchasing one of
their services (i.e. food craft orengaging in avater-sports activity). The majority of the 48

interviews (35 = 73%) were either recorded with a tape recorder (19) or dually by hdhd by
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. Théss were transribed shortly

afterwards

3.4.2Interview Structureand Data Analysis

Appendix Doresents theinterview guide andey themesused to undertakehe CommunityBased
Vulnerability Assessmeiniterviews To reduce, organize and analyze the large amaof
gualitative data obtained from th€BVAnterviews,data wascoded thematicallf{Cope, 2010)4h
vivaQ O dtrnarcphrases in theaterial,were usedo thematically code the information
collected. Discernilte and underlyingnessagedncludingdescriptivethemesand patterns,were
also looked fowhen coding the materialPatternswere examinedy investigatingconditions,
interactions among actors, strategigactics and consequencé¢€ope, 2010)Research results by

themes arepresentedin chapter?7.

3.5 Analysis ofindicator and CBVA Approaches

Orce data was collected from the indicator and CBVA approaches, their data was analytically
comparedto the sevencriteria presated inchapter2, Figure3. This involvedgxaminingthe types

of vulnerability determinants that emerged from bothethods including their spatial and temporal
scales and information brought fortHt also invdved examining thestrengths and limitations of
both andwhether could they be used in combinationaddress the limitations of the other (criteria
#7). In particular the last criteriaexamined whethethe use of indicatorsouldovercome the

scaling flinitations of the CBVA approachrurthermorefor anyindicators thatwere found relevant
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to develop,but challenging to apply at the tourism destination commusitgle the research also
examined whethetheir determinantscould stillbe portrayed throug the CBVA approadhs noted

in chapter8, section8.3.3.

3.6 ResearcihChallengesand Considerations

This section presents the challenges encountered while undertaking the research and how they

were overcome.

3.6.1 Conducting Resealcin a Foreign Country

The Researcher had not previously spent any prolonged time in BarbadotherCaribbeansoa
challenge was touicklyF I YAf A NAT S KSNESt T gAldiuekS AaflyRQa
stakeholdersstudy siteand stressors affeting it. For these reasong, took time to establish

rapport withlocal stakeholders and collect relevant informatid@ollaboratingvith alocal partner

TheCARIBSAHartnershipanda Research Assistaptoved usefuto overcorre this challenge.

3.6.2Indicator Selection

To complete the research in a timely manner and to not overwhelm stakeholders with too much
information,andbased orother methodologies referencea list ofa prioriindicatorswas

presented in the focus groupd his meant that thestakeholders were not able to develop their own
indicators. Thischallengewas mitigatedn partby presenting stakeholders withe rationale and
limitations for each indicator anencouraging their input in theefinement or creation of any new
indicatorsand subsequent data collection and analysiections3.2.1and3.3.2.1discussed any

implicationsof how stakeholders were chosen to participate in the indicator development exercise.

3.6.3 Conducthg the Household Surveysith the Local Partner Organization

While it was seful tolink with The CARIBSAVE Partnership lasal partner toprovide contacts

and an introduction to the community, it presentedrtainchallenges.In particularwhen

devebping and applying the household surveys ResearcheK R 2 62N)] 6A0GK GKS 3
timeline and was constrained as to how many revisismscould make independentip the

survey This also meant that thBesearchehad to carry out the initiahouseholdsurveys with one

of their staff, which with their timframe, resulted in the surveys being execuiadhe fall of 2010
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before the focus group to develop the household surwegs heldn the spring of 2011 This
challenge was mitigated bgforming the stakeholdersf the householdfocus group of this facnd

discussing withhem the initial listof indicatorsand anythat wererefined prior to the focus group

3.6.4 Defining the Household Head

The majority of household level data, as presentedhapter6 (Tablel6), was analyzed via the
household head Theacademiditerature referenced does the same, but does not precisely define
the criteria for determininga household headThe Researcher discussedh the household focus
grouphow, when executing the household surveys, confusion was noyexlirvey respondents as
to the exact definition of 2 dzi S K 2.tRBRspdadehtdh@d a range of interpretations: the owner
of the houseg(if so might notbe bringing in incomg the most senior/ elderly persgshared

between two individualsthe primary income earnen the house oan absenindividualwho
supports the householdThe Researcher and the Research Assistant let the respondents choose
their own defnition, with the majority either choosing the owner of the hoyusiee most senior/

elderly persoror shared between two individuals

3.6.50ver Consultation

Smeof the participatingstakeholdersn the researctwere found to be experiencingonsultation
fatiguedue to other consultation initiatives i@istinsor acrosshe island. People inOistins, as it is a
key tourism and fishing community, Y@and are experiencingextensiveresearch and consultation
by academicsjon-government organizationgjovernmen organizations and religious groups. As
detailed inchapter4 (section sectior4.3.4, thisincludelGi KS | yABSNBAGE 2F 2 Sai
Resource Management and Environmental Stui©sSRMES$)nd theBarbados Red Crobsth
conductng householdsurveys in theommunity in 2008 and the spring of 2010 respectivéliie
Researcher anter local partnerThe CARIBSAVE Partnerstig not know this when they chose to
carry out theirresearchin Oistins, which highlights ¢hneed for greater dialogue amongst local
stakeholdersand the research communityFurthermore, wherthe Researcher wasonducting the
householdsurveysshe observed thedicitation of the householdby two other groups at the same
time (@WS K 2 @ [tn€sQ and & skills survey).
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3.7 Ethical Considerations

Asthe research engageextensivelywith human subjectghe proposal undewent an ethics review
0KNRBdAK (KS | yA Ofiddhf Réséarck? BihingAugiis$ ol 20208cknawledging
mattersof privacy, informed consent and harf@owling, 201Q) Ethical issues &re addressed for
the focus groups, househoklrveysand semustructured interviews Informed consenfrom all
stakeholders \asobtained via g L YT 2 NY SR / Hefallifythé pufpSsénd Satlizof the
particular activity, hav it could be of benefit to thenand thatparticipationwas voluntary.
Participants were also informed that any information to be provided would be considered
confidential (anonymousj)n the research resultsParticipantswere asked for theipermission
before audio recordin@nyinterviews, to ensure an accurate recording of responses. Lastly,
participants werenotified that any data collected would be kept inafeslocation and confidentially

disposed of inseved S NBQ GAYS

3.8 Summary ad Conclusion

Themethodologychapterhaspresented an overview of methodsdertaken in this research
including aconcurrentmixedmethods approach. Research methods consistesbveral
techniquesto consult a diversity of tourism stakeholdemscluding focus groug semistructured
interviews withkey informants, household interviews, sestiuctured CBVA interviewand lastly
ananalysis of secondary sources. This allofeecninvestigationof perspectives at mulile-
scales, wherebindividual/ household and community levehtawere obtained via thdnousehold
and CBVA interviewa community level understanding via thedus group discussiorssd key
informant intervievs, and largerscale (national and international) perspectives on climate change
and the vulnerability of the tourism sector discussedearpertinterviews and focus groupsThe
chapter concludes by discussing aagearchchallengesand ethical issuesonsidered The
following chapterdetailsthe study sitechosen for this researckhe island of Barbados and its

tourism-destination community of Qistins.
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Chapter 4
StudyArea

4.1 Introduction

This chaptepresents th & NI &tGdy Mda fisland of Barbadand itstourism destination
community of Oistins It commencesy providing anoverview ofthe A a f lggbrdpkyweather
patterns recentand predictedclimatic changes, nationalinitiativesto addressclimate changeand
current and futuretrendsof itstourism sector The chapter themletailsthe destinationcommunity

of Oistinsjts rationale forbeingchosenits key tourist attractionand household districts surveyed

4.2 Barbados

The following sectioputlines. | Nb lgédgrapkyincluding listory, government and
development patternsweather patternspast and futureclimatic changesandany nationatevel

action o address lanate changelt also detailsurrent and future trends of its kelpurism industry

4.2.1GeographidOverview

Barbadosslocated in the easterCaribbearn(seeFigured) andis relatively flat34 km long23 km
wide, has a coastline of 92 km andotal land area of approximately 4&2* (GOB, 2010b)The
majority ofits land areg86%) is made up of a kargtoral limestone)andscape Its easternAtlantic
coast is rugged as it faces the trade winds and is exposed to high wave .elmecgptrast,its
westernCaribbean coastlinelue to its protected bays and shdires sandy beaches, fringing reefs
and caimwatershaso SSy (G KS F2O0Ft LAyl JFnpddiculdr higeehdR2 a Q ( 2 dzN
developmentdGOB, 2010b)The south coads alsodensely populated witkeyresidentialand
tourismrelated infrastructureand both the west and southoests are low lying, sandy amdry
erodible(UNECLAC, 2011Bven though Barbadassituated outside of the principal hurricane
strike zonethe islandremains at high risk to coastal erosi@skarstis easily erodibléMycoo &
Chadwick, 2012)
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Figure4. Map of the Caribbean

Source: HolidaylBnners(2015)

The islandvaslargelyuninhabited when settled by the British in 16@oruff & Cutter, 2007)
African slavethen worked the sugar plantationdevelopedon the island untithe abolishment of
slavey in1834(P. F. W. Wilkinson, 1997y he colonial agricultural processesnoved90% of
. I ND In&i2e ¥e@etationwith the economydependngon the production ofsugar, rum, and
molasses through most of &h20" century(Murray, 2003) In 1966, Barbadosecameindependert
and ts populationdrifted from inland agricultural areas to the western and southern coastis
econony diversified to include activities suels tourism(P. F. W. Wilkinson, 1997 raditional
fishing villages on the coasts also became attractions for residential and tourism develamEnt
W. Wilkin®n, 1997) Largescale tourism became more prominent in the 1950s and 1960s and by
the 1990s tourismfinancial light manufacturing(i.e. rum, cement and textilegnd international
business servicesurpassed the sugar industry in economic importafallaghan, 2015; CIA, 2013)
Today Barbadodhas one of the highest standards of living in the Cariblaahone of the highest
per capita incomes in Latin Ameri{@ishop & Payne, 2012).iteracy has hovered around the 98%
mark for the last two decades amd 2013the island hd a life expectancef 75.4 years, which can
be considered high as the Unites States was 78.9 yeBP, 2014)In 2013, the Human
Development IndexHDI)rankedBarbadost Yy K K3K WK dzY | y daBdgors, iwghlavaskyoli Q

59 out of 187 countries and territories, when it hadsDP of U$3 .5 Billion and a gross national
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income per capita of U%L3,604 (2011 PPR estimate)(UNDP, 2014)The 2013 HDI ranking was a
AKFNLI RNRBL) FNRBY HaMHIE gKSYy (GKS A a&fdryhiBhhhiday{ SR oy
RS OSt 2dat¥gdry{NDP, 2013a)¢ KA & RNR LI AYy NIyYylAy3d LRAyildla GKS
has not yet recovered from the impact of the global economic crisis, to be detailed in se@&ion

Furthermore, he island practicea parliamentary fam of democracy and is divided into eleven
administrativeparisheg(seeFigureb) and thirty Constituency Coungilwhich were created in 2008

(GOB, 2010b)

Figure5. Maps of Barbados listing Parisheand Communities

Source: Government of Barbado®010b)and Burmese Day&012)

Barbadossthe fourth most densely populated countries in theéricas (18 globally)and in
2014 had apopulation 0f285,916mainly of African descefiWPR, 2014) The majority of the
Adfl yRQ&a LJ2 Lz | G A 2-gastiséuth ar®l ivest cGaBts, préd@mynantlyAinitie & 2 dzi K
parishes of St. Philip, Christ Church, St. Michael, St. James, and the southern reaches of St. Peter

22 purchasing parity power.
78



(GOB, 2010b)Its four main towns arthe capitalBridgetown, with a population o#751located in

{ G§® aA OK}HSHto@@and Speighsioltn on the westcoasty { G ® WI YSaQ FyR {1
parishes with respective populations of7# and 1420, and Oistins on the south codstChrist

Church Parishwith a population 0.037(GOB, 2010c)ALJLINR EA Y (St & wupm: 2F (KS
population lives within a continuous linear urban corrida?2 km of the western and southericoass

(GOB, 2001aMI y & 2 F (i é&ients Befnlargal rdne tNdisk dfood, drought, fire and

tropical storms3, with high levels ophysicaland socialulnerabilityoccurringalong the coast

(Boruff & Cutter, 2007; Mycoo & Chadwick, 2Q12)addition, lighlevels of social Mnerability

have been found to occun the coastal lowlands, in rural and agricultural pariskaeeas wih

housingunit density andor a high percentage of older, retired, and/or disabled pers@wruff &

Cutter, D07) Furthermore, inthepast I y& . I NDbI RAl ya G S\yASRI NS &k £ € | 3
consistingof wooden houses located on thienits of large estate§GOB, 2001a)Over the years

homes have converted from wood to conoeehowever, issues of quality and desigimain

pertainingto resistance to natural hazard&OB, 2001a)he majority of coastal properties are high

value real estate and the majority of homes in Barbados are owner occugdtbdugh coastal

properties have a lower incidence of owner occupaf{@G®OB, 2001a)

4.2.2 Weather Patternsand Climate Change

This section presents general weather trendscent and projected climatic changes for Barbados.

4.2.2.1GeneralWeather

The Barbadian climate ¢®nsideredas dry sukhumid with an averagannualtemperature of
26.8C(GOB, 2001a)lt has a dry season from December to May and a wet season from June to
Novemberwhich coincidesvith the Atlantic hurricane season, during which the island may
experienceextreme weatherevents(GOB, 2010b)Thewettest monthis Octoberand the driest
month is March, with monthly rainfall averagiagproximatly 168 mm and 39mm respectively
(GOB, 2001a)Barbadods categorizedamong the 10 most water scarce countries in the wakit
haslittle surface water and is dependent on groundwater framderground aquiferdfor the

majority (98%) ofits potable water(GOB, 2010b; Simpson et al., 2Q012he islanchas oneof the

23 ¢A tropical storm is a tropical cyclone with eménute average surfaceinds between 18 and 32 ritsBeyond 32 m-§
F GNRLIAOLEt Oeodtz2yS Aa O f p.SEA(PCC,RUNNA O yST (ealLKz22ys 2N O Of
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largestdesalinization plarstin the Caribbear2 LIS NJ G Ay 3 2 dzli 2 End§adpiovide A OK | St Q
up to 20% ofits drinking water supplylonics, 2015)

4.2.2.2RecenClimaic Changsand Extreme Events

A significant warmintrend of surface air temperaturbasbeen noted in the Caribbearver the

past fifty-years (19612010) with the annual mean of daily minimum temperatugcreasing more
(average of 0.2& per decade}han theannual mean of daily maximum temperatui@verage of
0.19C per decadg)Stephenson et al., 2014) Furthermore,the occurrenceof warn?>days, warm
nights and extreme high temperatures has increaisetihe region with coof® days, cool nights and
extreme low temperatures decreasingith changes for both more pronouncedring the past
twenty-five-years (19862010)(Stephenson et al., 2014Yariationsin precipitation indicehiave
been found to bdessreliablein the Caribbeanthough from 19862010 small positive trends were
notedin annual total precipitationglaily intensityrainfall, maximum number of consecutive dry days
and heavy rainfall even{Stephenson et al., 2014%impson et ak2012)examinedclimatictrends
for Barbadodased on @neral Circulation Modelata sets§rom 19602006and noted similar

trends to that by Stephenson et §2014) in particularthat mean annuahveragetemperatures
increased at an averadél 1S 2 ¥ 5 & nwhierainfal®bénRi®@didRSE indicate any
noteworthytrends. Furthermore,small increasing trendsere noted for gasurface temperatures,
averagingn ®n 1 6/ &{SiNgsdd 6t@ 120R2) Meanmonthly marine surfacevind speeds
were noted to havencreased by @6 knotsper decade annually arourttie island(Simpson et al.,
2012) In regards to tropical storms, Kossin et(@D10)examined North American hurricane tracks
between 1950 and 2007 and foume consistentirends in the frequency of Gulf of Mexico storms,
whichrepresentmost of theland-falling storms.The Caribbean ialsocurrently experiencing 1.53
millimeters/ year of sedevel rise(Bindoff et al., 2007; Rahmstorf, 2010)

Barbadodaces highexposire to climate-related events with floodingbeingthe most freaiently
occurring,affectingcommunities throughmpacts toinfrastructure and agricultural lan(Boruff,
2005) Droughtconditions arghe second most commoand witheconomic activitfocused on

heavy water usersuchastourismandgolf coursesthe issue of water scarcity continudSNCCD,

24 Based on data trends from weather stations in the redi®tephenson et al., 2014)
25 Warm daygnights)= number of days whemax (minimum) temperature90h percentile(Stephenson et al., 2014)
26 Cooldays(nights)= number of days whemax (ninimum) temperature<10" percentile(Stephenson et al., 2014)

80



2000) Moreover, te island has experiencegvere drought conditions the last decad¢€2002

2012) with thesix of the last ten yearg006-2012)beingabnormallydry (Simpson et al., 2012)

¢ KS A aabternfoBafioh in the Atlanti©ceanplaces it outside the principal hurricane strike
zone(at moderate riskflUNECLAC, 2011everthelessBarbadoasbeen affected bytropical
storm systens approximately everyhree years ancexperienesadirect hitonce every 27.8 years
resulting insignificant damagéo trees, houses and infrastructu(e)NECLAC, 2011Basedon
evaluationsspanning from 1990 to 2008K SDis#ister Deficit Ind€x A R $B@rbiatick AsShe
second most prone countiiy Latin America and the Caribbeafter Hondurasto future extreme
disaster riskandto suffer significant lossebased onow economic resiliencéCardona, 2010)
Bishop(2012)and Kelmar{2010)note that one exteme event in a SIDS can counter years of
development gainsTable8 presentsthe top storms impacting Barbadé®m 1900 to 2014, in
terms of economiémpact, number of people affected and number of deathsth Hurricane Janet,
Hurricane Ivan and Tropical Storm Torbasg the most significafEMDAT, 2010) The Table

demonstrates that the intensity of storms has increased in terms of economic impact

Hurricane Janet was last hurricane ¢ directly hitBarbadosn 1955and affected the most
people(EMDAT, 2010)In 2004 Hurricane Ivamwasthe secondmost powerful storm to affect the
Caribbearin terms of economic damag&/MO, 2013) The most recenstorm to cause severe
damageandthe highest economic impado the island(US $8.5 milliomvasHurricane Tomas on
October 3% of 2010, which impacted the island a3 @pical StornflCDEMA, @10). The storm
resulted inintensiverainfall, flooding and high winddamadngthe housing stockroofs in
particular) agricultual sector,trees,roads, utilities andpower lines(CDEMA, 2010Barbados
receiveda full payoutto address theeconomic impactsf the stormfrom the Caribbean
Catastrophe Riskisurance FacilitfCDEMA, 2010)n the past20 years, Barbados has spent over
US $106.7 million on economic damage due ttured disaster{EMDAT, 201Q)
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Table8. Top Stormdo ImpactBarbados from 1900 to 2014

Month, year- Storm name Economic Impacts (US $ 000s # of People Affected | # of Deaths
October2010- Tropical Storm Tomas | 8,500(CDEMA, 2010) 2,500 0
Sepember2004- Hurricane Ivan 5,000 880 1
Sepember2002- Tropical Storm Lili | 200 2,000 0
Sepember1987- Hurricane Emily 100(Case & Gerrish, 1988) 230 0

August 1980 Hurricane Allen 1,500 5,007 0
September 1955Hurricane Janet 2,800(Davis & Moore, 1955) | 20,00GOB, 2001a) 57

Source(EMDAT, 201Q)unless otherwise noted.

4.2.2.3PredictedClimatic Changes

Small islands contribute an estimated less than 1% of glgleehhouse gasmissionsyet will

suffer disproportionately from the consequences of climabange(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 1961990 baselinegCampbell et al., 2011)}or Barbadosnean annual
surface temperaturds predictedo increase bys°C ty 2075-2099,relative to 19792003 baselines,
with the number of hot day$ and hot night&® increasingup to 20 days and 260 night per yea(T.
C. Hall et al., 2013) General Circulation Modelsrojectannualseasurface temperaturéncreases
in Barbados ranging frots 1 ®y ¢/ (2 o,temivé to IDBR0A6KSSelinetSympsbn et
al., 2012) Furthermore, anual rainfalis predicted to decrease between-P0% inthe Eastern
Caribbear(T. C. Hall et al., 2013ror the wet seasagrbasinwide dryingis to continueand

predicted to more severe for the earlier part of the wet sea@idiay to July)whenthe Easten
Caribbean is expected to become drier in excess of (d0%. Hall et al., 2013)n addition, changes
in meanwind speeddy the 2080s are predicted to hery smallbetween-0.39 and +078 knots
with GCM and Regional Climate Modelgrojecting anaverag of +1.56 knotgSimpson et al., 2012)

Theobservation of longerm trendsin tropical storms and theitonnection to increasing
greenhouse gasdsvels is challenging due to their fluctuations and limited availability and quality of
globalhistorical recordg¢Knutson et al., 2010)Neverthelessmid to late centurnyprojections

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 Tma%°C(T. C. Hall et al2013)
28 Tropical nights= The annual count afightswith minimumtemperature Tmax 25°C(T. C. Hall et al., 2013)
29 Used a high resolution GCM of 20 km for A1B (medium) sceffar®. Hall et al., 2013)
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increase by 21% while also decreasing firequencyby 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 sedevel rise worldwide are 0.52.15 metes by 210qBindoff et al., 2007;
Rahmstorf, 2010)Due toli K S/ | Ndogelocatloryt@thie equatorit is predicted to experience
greaterSLRhan most areas of the worl@Simpson et al., 2010Moreover, sedevel riseis
predictedto continue for centuries after 2100, even if global temperatures are stabilized at 2°C or
2.5°C andhusrepresentsalongterm threat to the region(Simpson et al., 2010he impacbf a
one-metre rise in sedeveland resulting water inundation in the Caribbean corgdult in the loss
of 1,300kn? of land, destroy 1% of agricultural lamnand displace over 110,000 peog&mpson et
al.,2010) LG O2dzZ R faz2 ANBIGfte RIYFAS wyi: 2F GKS NB3
total financial cost of such an impact is estimated to be up to 185 ®illion by 2080 or between US
$4 - 6 billion per yea(Simpson et al., 2010A two-metre sea level rise could lead to the loss of
3,000kn# of land, destroy 3% of agricultural land and displace over 260,000l@&impson et al.,
2010) Smaller islands in the Eastern Caribbean, including Barbados, are predicted to face high per

capita economic costs from séavel rise(Simpson eal., 2010)

4.2.3Action on Climate Change

Barbados has been one of the mesicalcountries in the Caribbeain regardsto climate change

action(Bishop & Payne, 2012; GOB, 2010h)1994, Barbadolsosted a conferencen the

sustainable development of SIDS drighlighted the uncertainpositionof the islandsiue to climate

change, whichiesulted inthe Barbados Program of Action (BP@AJ thecreation of the Alliance of

Small Island Statd&OSISJUNDSD, 1994)TheBPOAdentified priority areas andctionsto

addresghe challenges faced by SID&luding climate change, séavel rise and tourisflUNDSD,

1994) Actions pertainig totourismrelated to sustainable tourism development and
environmentalmanagementwith no links to climate change or adaptati@®dNDSD, 1994)Iin 2001,

tK S A aWirst Waldda Communications to the UNFQ@@dtheA 4 f | Y RQA t@dzf Y SNI 0 A f
climate change&lue to an economic dependence on tourisamdlocation of valuable tourist

infrastructure close to the coasalow water table, heavy coastal erosiaiegulting in15% ofcoral
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cover removed fromits total surf&e), high population density, heavy consumption and cost of

imported energy ana high importratio for food (GOB, 2001a)

The island islsoone ofthe few Caribbean countrigs produce aMauritius+5 National
AssessmeniReport (NARY, which notes environmental measures implemented to date, including
coastalandgroundwater protection,land-use planning, and the development of a solar water
heating industryBishop & Byne, 2012; GOB, 2010B)heNARalso notes climate change
adaptation and mitigation projects in the inception stage orsbream, with adaptation initiatives
including physical measures such as improved water management, stabilized shoreline and control
erosion, drainagenanagementand flood prevention and reduced land degradat{@0OB, 2010b)
Specific mentions ttourismandclimate changedaptationincludein-land tourism development
(such as Harrisons Cave) and teeelopmentofaWb  GA 2y f ' RFLIGF GA2y { GNIF GS
/ KFy3aS Ay (i K$CCCRQAMMIH Ye discsSdir2shidions.4. Generaimitigation
efforts include the nationall 2 @S Ny YWB NI ¥ 9 O 2 ywiichk aims i the Aafygs0
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 efficertgonservatiofGOB, 2012)
GCompared to other SIDf the Caribbeaysome scholars note th&arbadoshas theability to
develop gplanto addressclimate changgethoughincreased funding and technological support is
required from the internationacommunity(Bishop & Payne, 2012; Griffith & Gibbs, 2009)

4.2.4Importance of Tourism

4.2.4.1CurrentTrends

It isusefulto assess the vulnerability of Barbados within tharism context, as the Caribbean

region is considered $urismclimate changed dzt y S NI 6 A (CAMi Ball, RaD&) SchiPetial),

2008) The World Travel and Tourism Couetalssifieghe Caribbean as having the most tem

intensive economy among its 12 regions, as the sector represieatgreatest proportion of the

NE I A 2 ¥y QAWTTO,20120)&@0M4, tourism accountedfor 182 2 F (G KS NBIA2y Qa
contribution (US$ 51.9 Bidin), 13% of total employment,212% of total investment and8l1% of

total exports(WTTC, 2015b)TheCaribbearhas developed a variety of tourism products which

¢227 LIXFOS Ay wnmn 61 yR RalodRi /dzazkfofierid#0gmpaidiheodevalépR 2y G KS
the BPOABIshop & Payne, 2012)
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highlight its natural assets of sea and beacledudingéseasandsure (3S)resorts, cruise tourism,
sportstourism, cultual events, ecotourisnandhealth tourism(Zappino, 2005)Furthermore the
NEIA2yQa (G2dz2NRAaY aSO02NJ A& O2 indNdaldeSeRstaRefolddry G S N/ I (
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

Yy dzY S NP dz&a | y Reoninfai8y-baskeditdudsrERENIA, 009c)The Caribbean Disaster

Emergency Managemenitssociatior(CDEMANotes thatdFor purposes of resilience to events

(hazard related)there is an important connection between the tourism bithments and the

communities in which they are loca®® 46 (OQDEMA, 2009cAt the local level, the Caribbean

Tourism Organization (CTO) presents efglitzd 8 SOG 2 NAR F2NJ 6 KS NBIA2YyQa Ay
food and beerage, transportation, attractions, adventure tourism, events and conferences, travel

trade and tourism servicg €DEMA, 2009d)Tourism establishmentsan also be considered as a

WY dzicantpmeEd of several estaltlisients located near each otheallowing them to

collaborativelyprepare for and respond to any threafSDEMA, 2009¢; CDEMA, 2013b)

For the island of Barbadogyurism isthe keyeconomic driverthoughits total industry value has
been in decline since 200&hen itwas valued at $US 2.1 billigWw/EF, 2011) ih 2010 the industry
was valued aS$1.8 billionand contributed 14.1% of direct and8.1% oftotal Gross Domest
Product(WEF, 2011)In 2014, the total industry valuavasUS $169 billion, contributing 1(8% to
direct GDP and 36% to total global GDRVTTC, 2015a)0On average, oves23,000 tourigs have
visited Barbados each year between 53$d2013 (World Bank, 2015).  NB I R2&aQ 1S& | 4N
are its climate and coastal environment, notably its sandy bea@e®8, 2012; Uyarra et al., 2005)
Other attributes include itsnodern infrastructure and utilitiesaccessibility (air and cruisejafety,
politically stability and low health riskEOB, 2012; yarra et al., 2005)Key surce marketdor long
stay-over arrivals, averaged between 2002010, are the United Kingdom (37%95(24%) Canada
(10%) the Caribbean (18%}iwer Europearcountries (5%) and other countries (5¢60B, 2012)
The principal tourist season runs in the dry season fromD&dember to mieApril, accounting for
60-70% of tourisrrrelated busines$GOB, 2010b)Figure6 presentsthe stretch of shoreline
housing tourism facilitiealongthe weskern (Speighstown to the Bridgetown Cruise Terminal,
distance of 19km) angloutherncoass (Bridgetown Cruise Terminal to Grantley Adams International
Airport, distance of 21kin(Google Maps, 2015)The Barbados Tourism Product Author({BTPA)
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[Tourism Org 4has 46 tourism facilities (hotels, apartments and guesthouses) registered along the

west coast and 9€acilitiesalong the suth coast(BTPA, 2015)

Figure6. Barbados Shorelin@nd Tourist Facilitiealongits Western and Southern Coasts
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Barbados has received recognition for its tourism produch&il 3 the islandranked 27" of 140
countries andhighest of five Caribbean countriégsA y 1 KS 2 2 NI R d@&ha@Y A O C2 NHUz
¢ 2dzNR &Y / 2 Y LIS (TRdi)bages ofid eegulatbryfiRiBeverk; business environment
and infrastructure; and human, cultural, and natural resouf®®&F, 2013) Furthermore, in a
regional ranking for the Americas, the island ranked third, alt@nada and the United Stat@4/'EF,
2013) The 2013TTChotesBarbado® L322 aA G A @S | (G A GidARDBD S RIGY¥ SyRG G 2 dzNA

prioritizationand funding towards the sector, as evidenceddegtination marketing campaignsie

3%1n decreasing order: Jaaita, Trinidad and Tobago, Dominican Republic and (Mé&F, 2013)
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timely collection ofector data. Tdurtherda 4§ NSy 3 ( K Sy travél &nd O@Ristoy § NB Q &
competitivenessthe IndexrecommendBarbadosmprove its degree of customer satisfactiomca

continue toprotectits natural environmen{WEF, 2013)

In2012,the I NB I R2 4 Q a A yploduleNBY KRATH S 2t dZNISINFhighysesthe dzNA 4 Y Q
policyRA NB Ol A 2y Tduréin MastSr Pharidin 20y 1RA2H(GOB, 2012)The document
notes the bllowingtrendsdriving theA & f | Y R QidustrydndiéeJutrg: increased global
competition, demographic shifts, emerging markets, rapidly evolving consumer behaviour,
preferences and expectations and the advent of new information and green techiesldreats
G2 GKS adlroAtAde 2F GKS AatlyRQa aSOG2N) Ay Of dzRS
change, natural disasters, health pandemics, currency fluctuations and rising oil and food prices,
which are further detailed isectiors5.2and5.3(GOB, 2012)

TheWhite Papeflists several goalstmake.  ND F R2a4Q G(G2dzNAayY AyRdzadNE O
for any of the noted trends and threa(§OB, 2012) tKSaS AyOf dzZRS RADGSNRERATFE)
product by becoming a differentiated, yessund destination, with a variety of attributes appealing
to several segments of the market, including younger tourists irtiatidto the repeat customer
base of largely mature touris{& OB, 2012)It would also entaiencouraging otheproductssuch as
ecotourism, sportscommunity, culinarand cultual heritagetourism (GOB, 2012; UNECLAC, 2014)
Furthermarketingwould also occuto travelers from emerging markets such as Brazil, Russia, India
and China (BRIGhough no mention is made dfie carbon intensityassociated withong-haul
tourism to the three latter countrie§GOB, 2012)Thegovernmentalsoplans tocontinue to

develop thed S O dwUI3EgMen{GOB, 2012; UNECLAC, 2014)

4.2.4 2FutureTrends

As notedin chapter2, section2.5.1, internationaltourism 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 destinatioidNWTO, 2011)Furthermore,global growth in international

tourist arrivalss predicted tocontinueat a more moderate pace &f.3%per yearduring 20162030,
compared to an average of 3.9%ring19952010. In the Caribban,the rate of growth for tourist
arrivals and economic benefits of tourissnot expected to grow significanily the next two

decadeUNWTO, 2011; WTTC, 2015a; WTTC, 2015K) S  NsBw@rag® ¥inual growth in
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international touristarrivals which was 2.4% from 1998910, will fall ta2%during 20162030,
below the predicted global trenlUJNWTO, 2011)Moreover, it is estimated that iB025, tourism
willaccountfor 1%: 2 F (G KS NBIA 2y QHUSH2Z3{bHlIiON), B1B% of tOtal y (i NA 6 dzii A 2
employment, 8.0% of total investment and 18% of total exports (@almost nilincreasefor all
figures ranging fron®.9 ¢ 1.8% from2014 figures, as noted isection4.2.4.0) (WTTC, 2015b)
Between2015 and 2025, long term growth for total GDP for the region is predicted to [883.a
rank of 10" out of the twelve worldourismregions(a drop oftwo rankssince 2013(WTTC, 2015b)
ForBarbadosthe total industry valuds predicted tdbe US 2.4 billionin 2025 contributing 2.3%
of direct and41.6% of total GDP, with bot&DP figuresising approximately 3.3%ep year (increase
of 1.5%and5.5%o0f 2014 figuresas noted in sectio#.2.4.) (WTTC, 2015a)Betweer2015 and
2025, long term percent growth for total GD#¥ the islandwill be 34%, a rank H8" out of the 10

Caribbean countries consider¢ahn increase of one rank ovtre ten yearg (WTTC, 2015a)

The above tourism figures for the Caribbean and Barbados project a relaiaghyant growttof
the sector inthe next fifteen years. This can be explainedudisre international tourist arrivals are
forecasted to be more evenly spread across destinations worldwide ,emtrging destinations
such as South Asia predicted to be fhstest growing subegion forarrivals (+6.0% a year)
(UNWTO, 2018 b S @S NIi K Stbuisindnkrastruttuiebalsrécivied very high rating in
the regiondue toll K S A dridanh rgnBvaBiand refurbishment projects to expand and improve

hotel quality and capacity and tourist faciliti@/TTC, 2014)

4.3 Oistins

The following section presents the community of Oistind its rationale for selection. It also

presents itkey tourist attractionsand thedistricts h whichthe household surveys were conducted

4.3.1 CommunityOverview and Rationale for Selection

The tourism destinationcommunityof Oistins situatedon the southcoast ofBarbados and with the
defined boundaries of a town, was selected as a sityfor this research Qistins is located within
the Christ Church Parigindthe South Christ Church (SCC) Constitu€luwyncil (se&igure5). The
communityis a historic and théhird most populougown in Barbados with a populationfd037in

2010(GOB, 2010c)Qistins id sit¥specifi€zourism destinationcommunity and an example of
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Wommunitybasedii 2 dzZNE@EDBEMA 2009¢; UNWTO, 2004k) additim to falling under the

I P NARO6OSIY ¢2 dzNR &SéctonsNiEa¢cyhimbdatior, ®od Qril bevetage and

OGN yaLR2NIIFGA2Y 0dzaAySaasSas hAailaAa yalraclicdseNds 4 Y Q &
Y dzdfiio8rNiRestablishment§CDEMA, 2009¢; CDEMA, 2009@)stins 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 Mildrket, the htter two which neighbour each other.
Tourismrelated activities ar@lsoconnected to the consumption of local fisherjas Oistins hosts

the largest fishing communitgnd the second largest figharket inthe island(GOB2010a)

Qistinsis at risk from an increase in climatelated events, as gupports smal(i.e. vendors),
medium (i.e. small hotelgnd largescale(i.e. large hotelsjourism related activitiedjes low in a
basinandits physical resources andfiiastructure,including tourism facilities, fismarket and
fishing boatsare locatedvery close to the coagSimpson et al., 2012; The CARIBSAVE Partnership,
2010) FurthermoB6 = . | Nnistiy 8f 3@@ial Care and Constituency Empowerndanitified
the communityas one thek & £ ImgsRvllierabldo climaterelated eventsas it is located bthe
sea and has a lot of people, including tourists, congregating in large nuaiitbes Bay Garden
Vendors Area on the weekend€hrist ChurclParish has beefound to have medium social
vulnerability to natural hazardghoughthe two neighbourhood across from thé&/endors Area and
the FishMarket can beconsidered highly vulnerabldue toalower income statushigh housing
density and a high percentage of older and retired perd@uwsuff & Cutter, 2007)Oistins also has
physical infrastructure that is vulnerable to climate relatdents,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
representativesyletermined Oistins tde an appropriatecasestudyin Barbads inwhich to
examine tourisrrrelated vulnerability at the community levels itcomprises ofivelihoods
connected to smalimediumand largetourism enterprises.Theydiscussed other possible sites in
the islandto examine as tourism destination comnities, includingHoletown and Speighstowon
the westcoast, whichkengage in higheend2 NJ W ftadztsmi£BLBVikinson, 2014)Beach sites such
& WDeRteSddicoast were also considered, which hawredominantly largescale tourism
related activitieqi.e. hotels), yetlo not have surrounding neighbourhootieat are

socioeconomically vulnerablan whichworkers or operators o§mallscale tourisnenterprises
89
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might live. Moontown (St LucyParish) ontie north coast andvartins Bay{ G ® W2 Kgritie t |
east coastalso have fisimarkets and fiskiries, though they are a lot smaller than Oistins and

receive less touristsWhen considering the vulnerability of Oistins to climag¢ated 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.

4.3.2Bay Garden Vendors Area and Fistarket

Over thepast fiftyd S+ N& =  (FkhEVarkek Rasibeofriieta key agrourism destination
communitywith attractions including thé&8ayGarden food and craft vendors, the figiarket,the
fishermen the jetty to view theturtles and thefishing vesselsand the boatyard Out of these, this
researt focused on théBay Garden food and craft vendptise area frequented most by tourists.
Fishermenwere also interviewed to assess the indirect impacts of climate change on the natural
environment, in particular the fisheries harvest, an important reseuor the tourism industry.
Newer food stalls facing the watand an entertainment stage were buit 2008 by the Barbados
Tourism Investment Inc. and managed by the National Conservation Comn{i$€§iG@)Tourism

Org 5]. The newer develoment has faditated more structured activities for tourists and locals.

The OistinsBay Garden Vendors Area and Hidarket arevery popular amongst tourists as it is
accessible by bus, has a scenic location and access to other businedselng restaurantand
supermarkets. Tourists and locals visit théendors Area and th@istins FisiMarket every night of
0KS ¢6SS1% gAGK UGKS 0 dza ARsEfy. In2003, kéBaydGardeyandaisk S C
Area and the Oistins Fish Markeerg the second rost popular tourist attraction in Barbados,
receiving 28% of all for visito(€TO, 2003). Similar visitor statistics to Oistins were recorded
between 2001 and 200@€CTO, 2006) Furthermore the Friday night¥ C & &\d&a<xanked 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 TouriamductAuthority (Hoyos & Corsello, 2006; Hoyos &
Corsello,2008)¢ KS . & DIFINRSY +*+SyR2NEQ | Se& an&draitsdies &

NA & F

NRA R |

Ay Ot

culture of dancing and the opportunity to mix with locals.K S a Ay A 4 4 NBEKRFS ¢ 12 [dANE MIY C
preSyda GKS hialAya ORY¥NIGNE &l & yIRY SHBMNEINSE 2 2 d2NA 2

local population in the decisiemaking and development proceasd allows tourists to enjoytal

32 Such precise data was only available for this €TI0, 2006)
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events and foodGOB, 2012)For these reasons, the Ministry wants to replicate thisdeland is

encouraging similagstablishmentscross the islan@.e.Moontown>  { (i ® [ d@@@BXPA12)t I NA & K 0

4.3.2.1Bay Garden Vendors (Food and Craft)

The Bay Garden Yidors Area is located next to the Qistins Fisldmgnplexand consists of thirty

small food kiosks, an outdoor seating areéarge entertainment stage and an area towards the

back facing the water, where twenty craft vendors set up small tables on Friglais (se€”hotol
andPhoto2). Some ofthe seating areas are covered by umbrell@surists frequenting the Area on

a Friday night6-9 pm)were estimated tqorovide up to 75% of weekly business falt of thefood

and craft vendorinterviewed. The Bay Garden Vendors Association (BGVA) is attempting to
diversify its activities beyond Friday nights and attract tourists on other nidtte.food vendors

rent their kiosks from Tourism Organizatioffios a low fee Popular fish thathe Bay Garden food
vendors serve to tourists are in the form of large steaks with no bones and include the larger ocean
pelagicé (i.e. yellowin tuna, shark and dolphin, king fish and bill f{&0OB, 2004)The food

vendors buy their fish from local fishermen and local-fishdors. When local pelagic supply is low,
and to obtainfish in standard size preut slicesfood vendorsalso buy fish from local processers,
where they can alsouy imported fish, includinghrimp or lobster The craft vendorssell

predominantly to tourists on Friday nights. They do not have permanent booths and sell on tables
under tarps and tent¢seePhoto2). Tourism OrganizationiSconsideringcreatinga more

permanent craft vendors area across the main street.

Photo 1. Bay Garden VendorSsoodArea

Source: Z. Moghal

33 pelagic fishive inthe water columrof coastsppen oceans, and lakéslOAA, 2014)
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Photo 2. Bay Garderrood and CrafVendors

Source: Z. Moghal

4.3.2.2Ash-Market

The Barbados fisheries sector is dependent on ssaalle fisheries consisting of fishermen, fish
vendors and fishing boat ownemnany of whom are sefmployed(GOB, 2004)Fishers in Qistins
supply a biologil resource important for local and tourist consumpti@s Bajan fishers harvest
22.5% of fish consumed in the islanthis research examined whether climate variability and
change was affecting the supply or fishing ability of fishers and whether ggsmturn affected the

amount of fish available for food vendors, who thereby sell to tourists and locals

Thefishingindustryin Barbados depends on the migratory-effore pelagics of flying fish and
larger ocearpelagicscaught from November to Jueach year, 10km or more off the south or
south-east coast of Barbadd&OB, 2004)The larger ocean pelagics represent 22% of total annual
landingsand are particularly important for the local tourism indus&OB, 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 fisH&®B, 2004) Coastal pelagics, including
reef-fish, are also harvested off the coral reefs at all times of the year, though predomirfemtty
July to October within 1 1Y 2 F T . HReshalawedfQn-sibge)fishéries which ae
also important for tourism, have been overfished, particularly on the south and west (G(®8,
2004) The deegslope and bank reef (ofhore) fisheries mainly targets snappesiadmay be fully
exploited in some areadut not in othergGOB, 2004)
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