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International tourism and climate
change

Daniel Scott, ' Stefan Géssling®3 and C. Michael Hall*>

Advanced Review

Tourism is a major global economic sector that is undergoing tremendous growth
in emerging economies and is often touted as salient for development and
poverty alleviation in developing countries. Tourism is recognized as a highly
climate-sensitive sector, one that is also strongly influenced by environmental
and socioeconomic change influenced by climate change, and is also a growing
contributor to anthropogenic climate change. This article outlines the complex
interrelationships between climate change and the multiple components of the
international tourism system. Five focal themes that have developed within the
literature on the consequences of climate change for tourism are then critically
reviewed: climatic change and temporal and geographic shifts in tourism demand,
climate-induced environmental change and destination competitiveness within
three major market segments (winter sports tourism, coastal tourism, and nature-
based tourism), and mitigation policy developments and future tourist mobility.
The review highlights the differential vulnerability of tourism destinations and
that the resultant changes in competitiveness and sustainability will transform
some international tourism markets. Feedbacks throughout the tourism system
mean that all destinations will need to adapt to the risks and opportunities posed
by climate change and climate policy. While notable progress has been made
in the last decade, a number of important knowledge gaps in each of the major
impact areas, key regional knowledge gaps, and both tourist and tourism operator
perceptions of climate change risks and adaptive capacity indicate that the tourism
sector is not currently well prepared for the challenges of climate change. © 2012
John Wiley & Sons, Ltd.

How to cite this article:
WIREs Clim Change 2012. doi: 10.1002/wcc.165

INTRODUCTION

Tourism is a concept that is easy to visualize,
yet more complex than most consider it to be.
Most people think of tourism in terms of travel
for leisure and holidays, but the United Nations
(UN)! also includes travel related to education, health,
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religion, conventions, business, and visiting friends
and relatives in its official tourism statistics. As a field
of analysis, tourism therefore refers to the social and
economic phenomenon of tourism, including tourists,
the tourism industry, government and nongovernment
organizations, and the people and places that comprise
tourism destinations.”

International tourism has grown rapidly over
the past 60 years to become one of the largest global
economic sectors and a significant contributor to many
national and local economies. From 1950 to 2003,
international arrivals increased by 6.5% per year,
from an estimated 25 million in 1950 to 940 million
in 2010.% Importantly, international tourism trips are
estimated to represent only 15% of all tourist trips.*
With strong growth in emerging economies, the UN
World Tourism Organisation (UNWTO) forecasts
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that international tourism will exceed 1.8 billion
arrivals by 2030 and four times as many tourists
traveling domestically.® The economic importance of
the sector is further demonstrated by estimates from
the World Travel and Tourism Council (WTTC),°
an international association of tourism-related
corporations, that tourism contributed between 5 and
9.6% of global gross domestic product (GDP) and
7.9% of worldwide employment in 2008.

Tourism is a significant source of foreign
exchange earnings in the majority of the least
developed countries (LDCs).” Between 1995 and
2007, it is estimated that international tourism in
emerging and developing markets grew at twice
the rate of industrialized countries.® The UNWTO,
WTTC, World Economic Forum, and international
development organizations promote international
tourism as a means of poverty reduction and con-
tribute to the UN Millennium Development Goals.”
However, there have also been substantive criti-
cisms of international tourism as a development
strategy.>*"!1* Consideration of the tourism develop-
ment—climate change nexus is extremely important for
developing countries that are potentially both highly
vulnerable to climate change and highly economically
dependent on tourism.

This review is organized into three sections. The
first outlines a conceptual overview of the four main
pathways by which climate change will impact the
international tourism system and the adaptive capac-
ity of key tourism stakeholders. It is beyond the scope
of this article to comprehensively examine the mul-
tiple interrelationships between tourism and climate
change. Consequently, the second section provides a
critical review of five key themes that have developed
within the literature on the consequences of climate
change for tourism: climatic change and temporal and
geographic shifts in tourism demand, climate-induced
environmental change and destination competitive-
ness within three major market segments (winter
sports tourism, coastal tourism, and nature-based
tourism), and mitigation policy developments and
future tourist mobility. The article concludes with
a discussion of the preparedness of the tourism sector
for the challenges of climate change.

CLIMATE CHANGE, TOURISM
SCHOLARSHIP, AND INDUSTRY
ENGAGEMENT

Scholarship on the interactions between tourism and
climate change first appeared in the mid-1980s.!5-17
The early focus of the field was on the impact of
climatic change on tourism destinations and high-risk

wires.wiley.com/climatechange

sectors such as winter sports and coastal tourism. The
contribution of tourism to climate change through
greenhouse gas (GHG) emissions was first discussed
in 1996, identifying aviation as a major contribu-
tor to per tourist emissions.'® This was subsequently
shown to be a salient problem for long-haul destina-
tions, particularly island destinations.!” The volume
of research doubled in the 1990s and again in the
2000s,2%21 with the diversity of disciplinary contribu-
tions increasing substantially. The multidisciplinary
nature of the field is both a strength, infusing new
ideas and research techniques, and a challenge, with
differing disciplinary perspectives on the validity of
assumptions and findings.?>~%’

The engagement of the tourism sector (interna-
tional and national tourism government agencies, non-
governmental organizations, tourism industry) fol-
lowed a different timeline than academic interests.?®%’
The science and policy momentum generated by the
release of the IPCC TAR and the Kyoto Protocol
entering into force as an international treaty were
instrumental in stimulating high-level involvement of
the tourism sector. In 2003, the UN coordinated the
First International Conference on Climate Change
and Tourism in Djerba, Tunisia,”® which recognized
the interrelationships between tourism and climate
change, the need to better understand the impli-
cations of climate change for the sustainability of
tourism, and highlighted the obligations of the sector
to reduce its GHG emissions and accede to all relevant
international agreements to mitigate climate change.
The scientific assessment commissioned?’ for the Sec-
ond International Conference on Climate Change
and Tourism (Davos, Switzerland, 2007) addressed
some of the information priorities, identified regional
tourism vulnerability ‘hotspots’, reviewed the state of
adaptation within the sector, provided an estimate of
the contribution of global tourism to climate change
(roughly 5% of CO; emissions in 20035; later refined to
5.2-12.5% of radiative forcing),3" and set out options
for decoupling future growth in the tourism sector
from GHG emissions. The conference concluded that
‘[climate change]| must be considered the greatest chal-
lenge to the sustainability of tourism in the twenty-first
century’.® Prior to the COP-15 conference in Copen-
hagen, Denmark, the WTTC? issued its first position
paper on climate change, which included ‘aspirational’
carbon emissions reduction targets of 25% by 2020
and 50% by 2035 (both from 2005 levels).

INTERACTIONS BETWEEN CLIMATE
CHANGE AND THE TOURISM SYSTEM

Figure 1 illustrates the multifaceted interface between
climate change and the tourism system. The notion

© 2012 John Wiley & Sons, Ltd.


michaelhall
Sticky Note
Unmarked set by michaelhall


WIREs Climate Change

International tourism and climate change

Socio-economic systems

'
'
'
(8

. Macro-scale drivers of tourism
Environmental | 0 ~ | |ccooeeeeeoes  smmmemmememmememennn  peeenes feeeees .
systems e (2) > ! Climate :: Economicgrowth- | Travel : ! Political
{opolicy i (000N ii oot sy
Poand s e Gleny e
] ing ' Border . i Major | Currency ; ; Natural ;
:P_Ia_ri_nl_’:'g_ 11 access ! ; events . : exchange ; | disasters .
DR T
Climate change i Tourism system
Climat ¢ < O M; i Tourists and source markets
Imate system [ * Travel motivations, destination choice, :
s : spending, trip satisfaction
Daily weather 3 . .
seasonality =3 : Tourism operators :
inter- | variabilit e : L . :
n eerxatlpenmug gvag:tsl v ( \//1\‘, — > Location, infrastructure design, :
to 1 operating seasons and costs, marketing, !
H § H 1 infrastructure damage, business interruption :
:m : e L E LR e TP PP PP 4
N I B e EE

Destinations

H

> Seasonal demand, destination image,
: marketing, environmental services
H

FIGURE 1| Climate change impact pathways on international tourism. (Reprinted with permission from Ref 27. Copyright 2012 Routledge)

of a tourism system is extremely important when
considering the impacts of climate change. One of
the limitations of the literature is that studies have
tended to examine potential climate change impacts
only in terms of one element of the tourism system,
usually a destination or market segment, rather
than considering the broader tourism system,22-31-36
If a meaningful proportion of competing tourism
operators or destinations are impacted, these changes
and the demand-side response of tourists will have
repercussions for competitors and other parts of the
tourism system so that a negative impact in one
part of the tourism system may have a knock-on
negative effect or constitute an opportunity elsewhere
in this competitive global system. Furthermore, as
Figure 1 shows, climate change is only one of several
macroscale drivers of future tourism development
and there has been limited analysis of the potential
interactions with other major drivers.

Figure 1 also sets out the four broad pathways
(arrows 1-4) by which climate change will affect the
future prospects of international tourism:?” (1) direct
climatic impacts that alter the length and quality
of climate-dependent tourism seasons, operating

costs, location decisions and design, infrastructure
damage and business interruptions, destination
attractiveness, and tourist demand and destination
choice; (2) indirect climate-induced environmental
change that affects natural assets that define
destination image and are critical attractions for
tourists, environmental conditions that can deter
tourists, operating costs and the capacity of tourism
firms to do business sustainably; (3) indirect climate-
induced socioeconomic change such as decreased
economic growth and discretionary wealth, increased
political instability and security risks, or changing
attitudes toward travel; and (4) policy responses of
other sectors, such as mitigation policy, that could
alter transport cost structures and destination or
modal choices as well as adaptation policies related to
water rights or insurance costs, which have important
implications for tourism development and operating
costs.

Considering that climate, the natural environ-
ment, personal security, and travel costs are primary
factors in travel decisions, and each is projected to be
significantly impacted by global climate change and
climate policy, the integrated effect on international

© 2012 John Wiley & Sons, Ltd.
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tourism is anticipated to be far-reaching in the decades
ahead,6:22:34,37,38

CRITICAL REVIEW OF KEY CLIMATE
CHANGE RISKS FOR INTERNATIONAL
TOURISM

With a rapidly expanding literature on climate change
and tourism throughout the 2000s, a number of schol-
ars have stressed the need for critical reflection and
synthesis of knowledge in key focal areas.??31,3%40
Within the space limitations of this advanced review,
we offer a multidisciplinary perspective on key find-
ings, limitations, and knowledge gaps within the five
specified areas. Other research themes where substan-
tive literature exists (e.g., estimating GHG emissions
from tourism) but that do not focus on the conse-
quences of climate change on international tourism
are not reviewed here.

Climatic Change and Altered Geographic
and Seasonal Tourism Demand

Climate has direct and salient effects on tourism
operators, destinations, and tourists alike*' and
understanding the implications of climatic change
for destination competitiveness and tourist demand
patterns have been identified as a research priority in
this field.3**1=48 Varied approaches used to examine
the potential geographic and seasonal redistribution of
climatic resources for tourism and how tourist demand
might respond tend to support some common broad-
scale patterns of influence on international tourism,
but the contrasts also reveal some important areas for
future research.

A number of studies have utilized a “Tourism
Climate Index’,** which integrates multiple climate
variables relevant to tourism, to examine how
the distribution of climate resources for tourism
could be altered over the 21st century.*®3%5! These
studies reveal generally consistent geographic and
temporal patterns, with conditions ideal for tourism
activity expanding in higher latitudes throughout the
spring—summer—fall tourism seasons and improving
in most mountain regions in the peak summer
season, while conditions degrade in many subtropical
and tropical destinations, particularly in the peak
summer tourism season, but even in some shoulder
seasons.*®31 The impacts are particularly pronounced
under warmer scenarios and in the later decades of
the century. By altering the push-pull climatic factors
influencing tourist destination choice, destination
competitiveness was broadly projected to improve
in Canada, Northern Europe, and Russia and decline

wires.wiley.com/climatechange

in most subtropical and tropical countries, including
many small island developing states. Increased
competition was also projected among major winter
sun—sand-sea (3S) destinations.

This approach is not without criticism. Climate
indices for tourism have been subject to a range of
critiques,’3°%32-5% with the most utilized indices not
empirically tested against the climate preferences of
tourists or accounting for the overriding behavioural
importance of physical parameters (i.e., rain and
wind) under certain conditions. The generalizability
of indices to the varied climate requirements of
major tourism market segments (e.g., 3S versus urban
tourism) has also been questioned33%7. A better
understanding of the role of climate in tourism
decision-making and the varied climate preferences
of tourism markets and cultural groups is needed to
further validate tourism climate indices and provide
a more accurate assessment of how the future
redistribution of climate resources for tourism will
affect destination competitiveness.

Speculation on the impacts of climatic change
on tourism in the Mediterranean basin exemplifies
some of these limitations. With climate as one of its
principal attractions and projections for hotter and
drier summer conditions in the decades ahead,*’>*8
it has been repeatedly asserted by academics,’®-¢!
governments, 30276 the business sector,®=%% and the
media®®-72 that Mediterranean summers will become
‘too hot’ for tourism, even as early as the 2020s. How-
ever, at no point was ‘too hot for tourists’ defined by
these assessments3>3 or coastal microclimates and
urban heat islands that are critical to tourism desti-
nations in the region considered.?” One analysis that
utilized tourist surveys to determine perceptions of
‘ideal’ conditions as well as thresholds of ‘too hot’
for 3S and urban cultural sightseeing holidays found
that the average summer temperatures at some of the
Mediterranean destinations examined were already in
the range considered to be ‘too hot’ and that some
others entered this range, but only in the warmest sce-
narios for mid- to late 21st century.’> Furthermore,
tourist surveys>>>° and tourist visitation and spend-
ing patterns during the 2003 European heat wave’374
reveal that tourists seek relief from the heat of large
cities by going to the coast, and that higher summer
temperatures may not dissuade tourism in the region
to the extent that some have assumed.

Changes in the geographic and seasonal distri-
bution of climate resources are anticipated to have
important consequences for tourism demand from the
global to destination scale. Studies using statistical and
econometric approaches and temperature as a proxy
for climate change have projected a gradual shift

© 2012 John Wiley & Sons, Ltd.
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in international tourism demand to higher latitude
countries, with the shift in demand becoming much
more pronounced under warmer scenarios and in the
mid- to later decades of the 21st century.*$757¢ It is
anticipated that tourists from temperate nations that
currently dominate international travel (e.g., North-
ern Europe, Japan, USA, and Canada) would adapt
their travel patterns to take advantage of new climatic
opportunities closer to home. Demand for interna-
tional travel to subtropical, tropical, and some Middle
Eastern countries is projected to decline, with fewer
arrivals from temperate nations and increased out-
bound travel from these nations. Notable subregional
differences were observable in some studies, such as
the projected positive impact for Scandinavian nations
versus the negative impact for Mediterranean nations
of Europe,*” the much more positive impacts pro-
jected for countries like Canada and Russia compared
to other nations in their groups (e.g., Australia, East-
ern Europe), or that China and India were expected
to be largely unaffected.*875:7¢

National-scale studies in the UK, Ireland, and
Germany have concluded that tourists from all three
nations would spend more holidays in their home
country, increasing domestic tourism at the expense
of destinations like Greece or Spain.*>»””~7% There is
some support for this pattern from anomalously warm
summers in the UK,8%8! where domestic tourism
increased, while outbound tourism decreased, as well
as in mountain areas with nearby major cities.8283

Global-scale simulation models of tourism de-
mand under climatic change are necessarily highly sim-
plified and have important limitations,?%23:25:48,75,84,85
Macroscale models utilize constructs of climate that
have no meaning to tourist decision-making (e.g.,
annual average temperature for a country). Therefore,
integrating microscale tourist behavioral research into
global-scale analyses of the influence of climate on
tourism demand patterns remains an important area
of future research.

While the specific projections of models of any
social system 50-75 years in the future are highly
uncertain, if even remotely accurate, then these stud-
ies indicate the implications of climatic change for the
geographic redistribution of tourism demand are sig-
nificant and will impose adaptation challenges for
destinations expected to lose tourism (e.g., prop-
erty values, employment, foreign exchange earnings)
as well as those expected to gain future tourism
development (e.g., transport and water capacity, sus-
tainable environmental attractions). The implications
for poverty alleviation objectives through tourism
development in small island developing states deserve
particular attention.”»*

International tourism and climate change

Winter Sports Tourism

With its highly visible sensitivity to climate variability,
the risks posed by climate change to the large
international ski tourism industry have received
considerable attention. The ski industry was the first
and the most studied aspect of climate change impacts
on tourism, with more than 30 known studies in 13
countries. Diverse methodologies have been used to
examine both supply- and demand-side impacts of
climate change as well as the adaptive capacity of
the ski industry. Overviews of this geographically and
methodologically diverse literature are available.3¢-88

Supply-side analyses have used two main
methodologies to examine the future sustainability of
ski operations, models, and climate change analogs.
Modeling-based approaches are the more common.
Many of these studies suffer from important lim-
itations that reduce their validity and restrict the
relevance for decision makers. The use of inappro-
priate impact indicators is a first limitation. Some
studies simply model natural snow conditions near
ski areas without any specific indicators relevant to
ski operations, such as the length of the ski season
or opening—closing dates.8*="> Other studies utilize
indicators that are not relevant to ski area operations,
such as snow cover (which is a meteorological variable
defined as 2.5 cm of snow, when ski operators require
30-100 cm of snow to open a ski run depending on
terrain)®>~% or snow water equivalent on the first day
of April (which is a widely used hydrological indicator
for summer water supply in mountainous regions, but
one that provides no insight into snow accumulation
in the vital start of the ski season or the number of
days with necessary operational snow depth).”® Yet
others estimate ski season length solely on the basis of
temperatures and rainfall, disregarding any measure-
ment of snow depth and thus whether there is a snow
product to ski on.””

A second limitation common to most of this
literature®-78-100 has been the omission of snowmak-
ing in regions where snowmaking has been an integral
adaptation to climate variability. Analyses that do not
account for snowmaking, including the widely cited
Organisation for Economic Cooperation and Devel-
opment (OECD) report on the ski industry of the
European Alps,”® do not reflect the current operating
realities of many ski operations, let alone their adap-
tive capacity!?1-195 and are of little use to the tourism
industry.

State of the art studies in Canada,
United States,’® Australia,'®® and Austria—Italy$810%
that have utilized physically based snow models to
fully account for snowmaking as an adaptation have
consistently found that the impact of climate change

86,102,106,107 e
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on ski areas was substantially lower than reported in
studies that did not include snowmaking. However,
from an operations perspective, by mid-century the ski
tourism industry is at risk of decreased reliability of
natural snow cover (‘natural snow reliability’), greatly
increased snowmaking requirements and decreasing
snowmaking opportunities (‘technical snow reliabil-
ity’), shortened and more variable ski seasons, and
an eventual contraction in the number of ski areas.
Lower elevation ski areas and the early portion of
the ski season (including the economically important
Christmas—New year holiday period) are at greater
risk. The importance of increased snowmaking neces-
sitates greater scrutiny of its sustainability in terms of
costs and water and energy usage.”$:102:106,109-111 The
extent and timing of impacts are highly dependent on
the magnitude of climate change, with the technical
limits of snowmaking and larger season losses occur-
ring in some ski areas in late mid-century under higher
emission scenarios.

The second approach used to examine the
impact of climate change on ski industry operations
has been climate change analogs. Analyses of the
impacts of record warm winters, typically serving as
analogs for mid- to high-emission scenarios for the
2050s, in North America?”-3¢1%¢ and the Tyrol region
of Europe'®”” found ski seasons were shortened on
average by 4-10%, while snowmaking requirements
increased. When examining the differential vulner-
ability of ski businesses, lower-lying ski areas and
smaller resorts consistently experienced the greatest
loss in season length.’®1%% As lower elevations are
often used for beginner ski runs, the implications for
the development of skiing demand remain a notable
uncertainty.8”>112-114 Importantly, analog studies also
consistently found smaller losses in season length than
modeling studies in the same regions. The differences
can be explained by the inability of ski operations
modeling to account for business decisions (i.e., open-
ing under even very marginal conditions because of
staffing inflexibility and to provide some level of ski-
ing to guests staying in the resort), which can lead
to the overestimation of season length losses. Despite
the ‘natural experiments’ offered by a number of
record warm winters in the past decade, the analog
approach remains underutilized.®¢ Future analog stud-
ies provide opportunities to gain insight into adaptive
responses (from ski area operators, ski tourists, com-
munities, and marketing organizations), identify key
impact thresholds, understand the relative vulnerabil-
ity of different ski destinations and ski operators, and
validate modeling studies.

Collectively, modeling and analog studies high-
light that the wide range of adaptations available to the

wires.wiley.com/climatechange

ski tourism industry!!® provide substantive adaptive
capacity to some ski tourism operators so that with
the possible exception of the Australian, Scottish, and
southern African ski industries, it is not the entire ski
tourism market that is at risk to climate change, but
rather specific ski businesses and communities that
rely on ski tourism. The probable consequence of cli-
mate change will be a contraction in the number of
ski operators in most regional markets. Determining
where the ski industry is most likely to contract and
where it will remain sustainable or even increase mar-
ket share due to changed competition will be of interest
to the ski industry, investors, real estate developers,
insurers, governments, and communities, and examin-
ing the socioeconomic implications at the community
level (e.g., employment, real estate prices, destination
branding, development strategies, and visitation lev-
els) should be a focus of future adaptation studies.?”
For example, over half of ski lodge/condo owners in
the New England region of the United States indicated
that if the ski area that their property was near closed
as a result of consecutive poor winter conditions, they
would use the property a lot less often or sell it, with
attendant implications for property values.?’

Critically, there exists a wide gap between the
climate change risk perceptions of the ski industry
and impending doom that is typically portrayed in the
media. With advanced snowmaking in place, most ski
area managers in North America, Australia, and Aus-
tria are highly confident in their capacity to negate the
impacts of future climate change.87>101-104115,116 Fqp
example, almost half of Austrian ski area managers
felt that with further adaptation of snowmaking their
businesses would continue to be viable for at least
another 75 years.!%% There are real dangers to media
misinformation and flawed studies. Some European
banks imposed financing restrictions on low-lying ski
areas based partially on the findings of early studies,
which did not account for snowmaking. Travel mag-
azines and international real estate investment web
sites have discussed where to buy ski properties to
avoid global warming, with readers unaware that the
statements were scientifically baseless.?”

Knowledge of the response of ski tourists to
the aforementioned changes in ski conditions and the
ski tourism marketplace remains limited. Marketplace
surveys have been conducted with skiers in several
countries to examine how their travel behavior might
change if climate change conditions were realized.
Early surveys in Australia and Switzerland asked ski
tourists how they would respond if ‘the next five
winters would have very little natural snow’, 111,117,118
In Australia, 90% stated that they would ski less often
at Australian resorts, 69% would ski less often, 5%

© 2012 John Wiley & Sons, Ltd.



WIREs Climate Change

would give up skiing, and 16% would ski at the same
levels but overseas.!!! In Switzerland, 30% would
not change their skiing behavior, 11% would ski at
the same location but less often, 28% would ski at
a more snow reliable resort at the same frequency,
21% would ski at a higher resort less often, and 4%
would give up skiing altogether.!'® A similar survey
in Austria found the majority were willing to travel
further or pay more for a snow secure destination, but
25% would no longer ski.!!”

Three notable limitations with this literature
restrict our understanding of demand-side response to
a changing ski tourism marketplace. First, how are the
climate change scenarios posed to ski tourists. How is
‘Assuming that the next five winters had very little nat-
ural snow’ to be interpreted? Different understandings
could result in very different responses. More recent
surveys that have based ski condition scenarios on cli-
mate change analogs or modeling results found stated
behavioral changes to be much lower.?”

Second, these studies did not examine how
individuals have responded to marginal snow
conditions in the past so that we do not know
whether a behavioral change should be expected in the
future. Importantly, analysis of ski tourism demand
during climate change analog seasons in Canada,!%°
the United States,?”>3%8¢ and Austria'®® found skier
visits diminished between 7 and 15% compared to
a climatically normal winter. This stands in sharp
contrast to the stated responses found in many skier
surveys. Also, while the impact of a single record
warm winter on ski demand appears marginal, the
impact of consecutive climate change analog winters
remains uncertain.

Third, few surveys differentiated the stated
behavioral responses among key market segments
with those that found significant differences in behav-
ioral adaptation.?”>120 Specialized (expert) skiers and
those highly committed to skiing were more likely
to ski more often than normal to make up for a
shorter winter season. Skiers with high destination
loyalty were more willing to wait until their usual
resort opened to go skiing, and less likely to substi-
tute place. Those with significant capital investment
in ownership of a vacation property at or near a ski
resort were also less likely to engage in place sub-
stitution. The capacity of tourism concepts such as
substitution, specialization, and destination loyalty to
enhance our understanding of climate-induced behav-
ior change have not been adequately explored.0-121

Sea Level Rise and Coastal Tourism
As one of the most prominent impacts of global cli-
mate change, a considerable literature has developed
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over the past 20 years examining the potential impacts
of sea level rise (SLR) on ecosystems, economies,
and society, and even the physical existence of some
sovereign nations.!?>!23 Although coastal tourism has
been identified as the largest tourism activity segment
globally?#-126 and despite the massive ongoing invest-
ment in coastal tourism and vacation home properties,
there has been remarkably little analysis of the impli-
cations for the tourism sector.?22%2%127 The lack of
readily available geospatial data sets of coastal tourism
assets (e.g., resorts, beaches, transport infrastructure)
at the regional or global scale may partially explain
the absence of tourism in global-scale SLR impact
assessments.

The salience of SLR for the long-term future
of burgeoning coastal tourism development was first
observed in 1990.12% Since then several publications
have outlined the general types of impacts SLR
would have on tourism in coastal areas (e.g.,
loss of high-value beaches, destruction of tourism
infrastructure, altered biodiversity, increased need
for shore protection, changed coastal aesthetics) and
linkages to coastal zone management.2%129-131

A Computable General Equilibrium model of
national-scale tourism, where the impacts of SLR are
necessarily highly simplified and assume away the
effect of SLR on the relative attractiveness of tourist
destinations, concluded that SLR by 2050 (estimated
at 0.25 m) had almost no impact on aggregate global
tourism and very limited impact at the national
level.!32

In contrast, studies using engineering and
geomatics-based techniques have begun to quantify
the magnitude of impacts to tourism assets (beaches,
cultural heritage resources) and tourism infrastructure
(resorts, transportation networks) for specific tourism
destinations under varied SLR projections and
concluded the potential impacts to be much more
salient. For example, large areas of the historical
city of Alexandria, Egypt, are at risk to a 0.5 m
SLR, including a series of high-value cultural sites
and beach areas that are fundamental to tourism
in this principal Mediterranean summer resort.'33
The cost of utilizing beach nourishment to stabilize
major recreational beaches in 21 coastal states in
the United States through to 2060 was estimated
to range from US$6.5 billion under a 0.32 m SLR
scenario to $20.4 billion under a 0.95 m scenario.!3*
A subsequent study concluded that half of Florida’s
existing beaches, multiple airports, thousands of hotel
rooms, and historic structures were deemed at risk
to SLR.13% Similar vulnerabilities were found in the
nearby state of North Carolina, where 0.5 m SLR
put US$1.2 billion of vacation properties at risk
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in four counties alone, and the annual recreation
benefits associated with beach and fishing trips in the
state would decline by approximately US$4 billion.!3¢
Britain’s coastal cultural heritage attractions are
regarded as being at extreme risk to SLR,'3” although
research on Britain’s East Anglian coast suggests
that climate change will result in a net increase in
visitors, with the positive effects of warmer weather
outweighing the negative influences of reductions
in beach width due to SLR.'® In the Caribbean
island of Martinique, a large majority of tourist
beaches (83%) and coastal infrastructure (62%) were
estimated to be at risk to SLR-induced erosion.!3’
A multinational study of the potential SLR impacts
on major coastal tourism resorts in 22 nations
of the Caribbean found roughly 25% would be
vulnerable to partial or full inundation by a 1 m
SLR, but a substantially higher proportion would
be vulnerable to associated coastal erosion.'*’ Far
greater impacts occurred to resort front beaches,
which would have essentially disappeared prior to
damages to tourism resort infrastructure. If realized,
such impacts would transform the region’s destination
competitiveness, with implications for property
values, pricing structures, insurance, and promotion.

A common critique of engineering and
geomatics-based SLR studies is that they represent
potential impacts and have not adequately accounted
for adaptation strategies, such as structural protection,
which some contend would be a widespread econom-
ical response to avoid land loss and infrastructure
damage from SLR.!231#1 This is a limitation common
to studies of coastal tourism. However, the likelihood
of coastal protection being successfully implemented
varies substantially between regions. The capacity for
coastal protection is estimated to be lowest in small
island developing states generally, as well as LDCs
in Africa and Asia where, although coastal tourism
is highly important economically, there are substan-
tial capital and policy constraints.'*? Furthermore,
typical structural coastal protection works are not
well suited to coastal resorts, which must maintain
sea views, easy access to the beach and sea, and the
aesthetic qualities of beach environments to attract
international tourists. Although structural protection
can be easily designed to protect resort buildings,
‘coastal squeeze’ means that resorts will lose their
beaches unless there is significant investment in beach
nourishment. Contemporary beach erosion illustrates
the negative economic impact of beach loss on visi-
tor perceptions, resort attractiveness, room rates, and
property value'1%7 and serves as a useful analog
for the impacts of SLR without beach nourishment.
So while structural protection will be economically
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effective for certain tourism sector assets, such as air-
ports, cruise ship terminals, and major urban areas
with high concentrations of resort facilities, it remains
uncertain whether structural protection is economical
for low-density coastal resort areas.

Understanding tourist response to beach impacts
is extremely important for coastal tourism destina-
tions. A survey of tourists to the island of Barbados
found that under a severe beach erosion scenario, 77 %
would be unwilling to return to this 3S destination for
the same price.!'*® Online tourist comments about des-
tinations and trip experiences were used to examine
tourist perceptions of beach erosion and attempts to
restore the beach in Playcar, Mexico.!*%14¢ Tourist
responses to erosion were classified into three cate-
gories: positive, negative, and reconciliatory. Those
with negative reactions were unaware of the eroded
beaches and felt deceived by beach images in desti-
nation marketing. Those with a positive view focused
on additional recreational opportunities provided by
the erosion control structures, while those in the
reconciliatory group viewed the beach erosion con-
trol measures as aesthetically unpleasant but part
of efforts to restore the beach through beach nour-
ishment. It is unclear what proportion each group
represented, which is important in order to under-
stand the potential impact on destination reputation
and future demand. It also remains unclear how prior
knowledge of the degraded beaches or price discounts
played in the varied interpretations or their respective
intentions to return to this destination. These remain
areas for future research.

Nature-Based Tourism
Climate-induced environmental change, both observed
and projected, is well established for several
environmental resources highly important to the
growing nature-based tourism market (e.g., alpine
glaciers, coral reefs, biodiversity, beaches, polar
regions).!**-151 Tourist perceptions and responses
to environmental change are not well understood
broadly, and less so in the context of climate change,
and remain an important knowledge gap.2>40:152
Evidence for potential tourist response to
climate-induced environmental change comes from
a range of landscapes. The potential effects of natural
and cultural landscape change for mountain tourism
have been noted in several alpine regions.>86-153-155
Studies of national park tourists in the Rocky Moun-
tain region of North America found that specified
change scenarios in the mountain environments, based
on impacts projected for the early- to mid-21st cen-
tury, would have a limited effect on tourist intention to
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visit parks.101:156:157 In scenarios representing greater
environmental change by the end of the 21st century,
an important threshold was reached for many visitors,
and a substantial proportion indicated that they would
no longer visit (19-31% in two parks) or would visit
less often (36-38% in two parks).'3¢ For instance, the
projected loss of glaciers in the region was noted as a
significant heritage loss and the most important reason
cited for no longer wanting to visit. This is consistent
with findings related to the impact of glacier retreat
in Lijiang, China, where 20-43% of tourists would
not visit in the absence of the glacier.'® In contrast,
when the substantial damage from a category five
tropical cyclone was used as a climate change proxy
to explore tourist perceptions of landscape change in
a tropical mountain rainforest landscape in Queens-
land, Australia, after 15 months only 6% of tourists
reported seeing impacts and it was concluded that the
scenic value would not change greatly once obvious
physical damage to the forest was obscured by new
growth.!? However, the Queensland study may only
be applicable to perceptions of sudden, as opposed to
incremental, rainforest change.'®

The widespread coral reef bleaching events of
the late 1990s and 2000s have provided natural
experiments to examine the potential future impact
on the dive tourism market. After the 1998 bleaching
event, general awareness of coral bleaching among
tourists in El Nido, Philippines, was limited (44 %) and
there was no observed impact on 38 tourist arrivals.!®!
Similar studies in Zanzibar, Tanzania, and Mombasa,
Kenya also found low awareness of bleaching among
tourists (28 and 45%, respectively).'®> When asked
if they would be willing to dive on a bleached reef,
a substantial proportion (40 and 33%, respectively)
indicated they would, suggesting there may still be
a market for degraded reefs for some time. This is
consistent with a study in Mauritius that concluded
that the state of coral reefs was of limited importance
to dive tourists and snorkellers, as long as certain
threshold levels of reduced species diversity, coral
availability, and water visibility were not reached.!¢3
In the Caribbean, 76% of diver tourists in Bonaire
indicated they would be unwilling to return for
the same price in the event of severe bleaching.'*®
However, a survey of dive tourism operators from
across the Caribbean region found the widespread
2005 bleaching event had very limited impact on
their business and the number of dive tourists.!®*
When tourists in the Great Barrier Reef area were
asked about bleaching, only a small proportion (13%)
would not revisit the region, but a much larger group
(41%) remained unsure of their intentions."® Another
study of divers and snorkelers in North Queensland
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projected that degraded reef quality from bleaching
would result in much larger changes in visitation in
the region.'® A general shortcoming of most studies
is that they have not segmented between beginner and
experienced divers, who have differential thresholds
for tolerating coral bleaching.

Biodiversity is of critical importance for nature-
based tourism, and the reduction of wildlife abun-
dance or loss of species is anticipated to affect
tourism visitation in many tourism destinations.?”>16¢
For example, the impact of altered geographic dis-
tribution of species and abundance of cold water
sport fish was estimated to cause annual damages of
US$320 million or more to the US sportfishing indus-
try in the 2050s.1¢” Other regional studies similarly
project large changes in fish habitat, with implications
for tourism,'®~171 but there has been no rigorous
analysis of the potential adaptation strategies (e.g.,
lake stocking strategies, angler choice of species).

Few studies exist that examine the potential loss
due to climate change of key species that serve as
main tourist attractions. Analysis of the implications
of a declining polar bear population in Churchill,
Canada, is one exception.!”? If polar bear populations
were to ‘appear unhealthy’, 62% of visitors would
still visit the destination, but if populations declined
such that visitors were ‘not guaranteed to see any
bears’ only 50% indicated they would still visit.
Importantly, a strong majority indicated that if they
could not view polar bears at this destination, they
would travel elsewhere to see them; signifying a loss
for this destination could become an opportunity for
another.

Evidence from these wide-ranging studies sug-
gests that the impacts of environmental change will
vary among tourist markets (i.e., expert versus begin-
ners, regional versus higher yield international visitors,
mass 3S versus nature-based segments, those with
property or high place loyalty versus those without).
There is also evidence that price discounts can substi-
tute for degraded destination environments to some
extent.”” These remain important areas for future
inquiry. Another important uncertainty regarding the
potential impacts of long-range climate-induced envi-
ronmental changes on tourism demand is whether
future generational cohorts, who have no frame of ref-
erence of previous more pristine landscape or ecosys-
tem conditions, would respond to degraded conditions
in the same manner as contemporary visitors.3315¢

Some argue that observed and anticipated
climate-induced environmental change has also given
rise to new tourism phenomena variously called ‘dis-
appearing destinations’, ‘last chance tourism’, ‘climate
change voyeurism’, ‘climate disaster tourism’, where
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tourists visit a destination or attraction before it is
‘lost’ to climate change.!”>"17# The ethics associated
with additional travel-related GHG emissions that
exacerbate the impacts of climate change on these
attractions has been questioned.!”%173:175-17% Claims
that such travel creates ‘environmental ambassadors’
who work to support the protection of these attrac-
tions and reduce travel-related GHG emissions are
not supported by travellers surveys.!”? The cumula-
tive evidence for this tourism trend remains scarce
and further work is required to document if a mean-
ingful trend exists.?” Indeed, some question whether
these terms are accurate, for while the environmental
characteristics of destinations will change, with the
exception of some very low-lying island destinations
(e.g., Maldives, Kiribati, Tuvalu), tourism destinations
will not physically ‘disappear’ as a result of climate
change, and the tourism experiences sought at these
locations will still be available elsewhere.?”

Mitigation Policy, Consumer Attitudes,

and the Future of Tourist Mobility
Discussions of the impact of mitigation policy on
tourism have focused almost exclusively on the
aviation sector (and bunker fuels more broadly). With
carbon-justified levies on international flights (e.g., UK
Air Passenger Duty), international aviation entering
the EU Emission Trading System (ETS) in 2012, and
a range of proposed policy frameworks to facilitate or
require future emission reductions (see Refs 180-182
for a review of recent proposals), the prospective
impact on air travel costs has become unsettling for
destinations that have significant long-haul tourism
markets (e.g., Caribbean, Australia, New Zealand,
Indonesia have all voiced concerns).

However, studies that have examined the
potential impact of aviation sector mitigation policies
on international tourism demand have consistently
found that policies as currently proposed would have
little impact on overall tourism demand. Although
all studies project a small decrease in the growth
of international tourist arrivals versus a scenario
with no emission reduction policies (typically less
than 5% but regional differences are found due to
proximity to primary international markets), in all
cases demand for air travel and international tourism
continues to increase.!83-188% Consequently, there is no
evidence to suggest that current mitigation policies for
international aviation would have even a moderate
impact on tourism demand through 2020.

Nonetheless, it is clear that in order to achieve
the large emission reductions needed to avoid ‘dan-
gerous’ climate change, absolute emission reductions
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will eventually be required of the aviation sector3’
and aviation mitigation policies will therefore become
increasingly relevant to international tourism.3%18%190
Under more stringent global aviation mitigation pol-
icy scenarios, which could portend a post-2020
policy regime, more significant decreases in tourist
arrivals were projected for small island developing
states.!8+188 Related sensitivity analysis revealed that
the range of air travel price elasticities in the eco-
nomics literature had an equal impact on the results
as uncertainties in future carbon or oil prices.!86-188
This suggests the need for fundamental research on
air travel and holiday price elasticity if forecasts of the
implications of carbon and/or fuel price increases in
air travel and sea cruise travel are to be improved.

Additional research is needed to comprehen-
sively assess the implications of proposed regulatory
frameworks for aviation, to determine the effects for
air travel demand, routing, modal shifts, and destina-
tion competitiveness, and to identify the most effective
policies in achieving emission reductions without
undermining tourism development (particularly in
developing countries), if this is indeed possible. Policy
modeling is also required in regions that have signif-
icant cruise tourism, which will also become subject
to regulations of international marine transport GHG
emissions in the years ahead.'®! Most cruise tourists
fly to major ports of departure (e.g., Miami) before
embarking on their cruise, and with GHG emissions
from both flight and cruise segments, the price sensitiv-
ity of this tourism market to increased emissions regu-
lations remains uncertain. Unfortunately, much of the
tourism sector and international development agencies
that promote tourism have not adequately considered
the long-term implications of aviation and shipping
mitigation policy for transforming international travel
patterns and destination competitiveness.>’

Tourist perceptions of the carbon footprint
of travel could also influence future international
tourism, with some long-haul destinations express-
ing concern that ‘growing guilt over the impact of jet
flights on global warming’ could adversely impact the
tourism economy.?>193 With increased recognition of
international tourism as a contributor to global GHG
emissions, particularly the intensive media attention
directed at air travel in some nations,>%>17%:194 there is
some evidence of growing awareness of the environ-
mental impacts of air travel.!”>195-201 Other studies
conclude a ‘psychology of denial’ exists in terms of
awareness of the contributions of air travel to climate
change. 199,202,203

This dichotomy of traveller perceptions is
reflected in the very low inclination of tourists to
voluntarily change their travel behavior (e.g., travel
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less by air, substitute destinations) to reduce environ-
mental impacts associated with flying, as the personal
benefits of travel trump the social costs of climate
change.176,196,198,200,201,204-206 Eyyrthermore, while a
greater proportion of travelers have stated a will-
ingness to pay some additional charge to reflect
environmental costs (in the form of a levy or carbon
offset),197-199:206-212 the proportion of travellers who
self-declare that they have purchased offsets or always
purchase offsets is typically less than 5%.!99-201
Consequently, there is little evidence that customer
attitudes toward flying are likely to have a meaningful
impact on tourism demand in the near term. To bet-
ter inform the development of mitigation measures,
further research is needed to understand this attitude
behavior gap and uncover the sociopsychological fac-
tors that influence tourist mobility behaviors. Existing
studies also emphasize the role of policy in address-
ing this issue, with little evidence that such policy is
actually emerging.*!3

ADAPTATION—IS TOURISM
PREPARED?

Studies with a diverse range of tourism stakehold-
ers in 11 countries have found they were reasonably
well informed about the potential impacts of cli-
mate change on tourism, but not highly concerned
that the impacts would significantly affect their
businesses,'01:115,116,214-228 'The |arge majority rec-
ognized the need for climate change adaptation and
were highly optimistic about their capacity to over-
come the challenges of climate change. The dynamic
nature of the tourism industry and its ability to cope
with a range of shocks, including SARS, terrorism
attacks, natural disasters, the global financial crisis in
2008/2009, suggest a relatively high adaptive capac-
ity within the tourism sector overall.?>?*° However,
with very limited knowledge of the capacity of current
climate adaptations of tourism operators and tourism-
dependent communities to cope successfully with the
major impacts of climate change,>’ tourism stake-
holders may be overestimating their capacity to adapt
under mid- to high-emission scenarios. Furthermore,
because international tourists can hold different expec-
tations for services and environmental conditions than
destination residents, this can impose unique adap-
tation challenges in communities with visitor-based
economies.>3’

Several key barriers to adaptation can be
identified;2”#3% some common to other sectors. Uncer-
tainty over climate change science is a major concern
to some industry stakeholders, while overall there
is low confidence in the current understanding of
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how climate change would impact tourism. The
very long timeframes of climate change impacts are
considered largely incompatible with business plan-
ning, restricting adaptation to low priority status.
Inadequate technical, human resource and financial
capacity are identified as critical barriers to climate
change adaptation in all studies. Small- and medium-
sized enterprises, which represent a high proportion
of tourism businesses, have a more limited capac-
ity for investment in infrastructure and integrating
climate risks into business planning, and are there-
fore more vulnerable to climate change.?”>3¢,109214,231
Most stakeholders indicate a clear need for govern-
ment leadership on climate change, including financial
support for early adaptation.

Tourism operators in several regions have
expressed concern and intense frustration about
media coverage of the climate change implications
for their destinations.!16-217:225:232 The tourism indus-
try is very image sensitive and cautious about even
acknowledging concerns about climate change risks
for fear of adversely affecting destination or busi-
ness reputation.?’” Consequently, some resistance to
engaging in public adaptation processes is expected
to continue in some destinations. The need to
counter misinformation about climate change impacts
on tourism is an important rationale for further
research.?*

The highly competitive nature of the tourism
sector means that for strategic business reasons climate
change adaptation strategies by tourism operators
are not usually made public.”* Because there is no
business advantage to recognizing or making known
climate vulnerability, companies publically downplay
any climate risk and quietly adapt or divest high-
risk assets. Similarly, where a company sees potential
competitive advantage, they will not broadcast this
information to competitors, but use it like any
other strategic business information to improve their
position in the marketplace.

A recent assessment of 18 leading tourism coun-
tries revealed that in most cases national government
has not undertaken a strategic review of the vul-
nerabilities and potential adaptation strategies within
the tourism sector.”?3 Only about a quarter of the
countries have considered adaptation strategies for
tourism, with two of these stating that no adap-
tation is necessary. Potential reasons for inaction
included low awareness of the tourism sector’s climate
change adaptation needs and a lack of knowledge and
research regarding the complexities of tourism—cli-
mate interrelationships.?>3 Initiatives of international
tourism organizations were also included in this anal-
ysis, but few specific examples of sectoral adaptation
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strategies or plans for broader intersectoral collabo-
ration on capacity building or adaptation financing
were found.?33

CONCLUSION

This article sets out a conceptual structure of four
broad pathways by which climate change and cli-
mate policy will affect the future development of
international tourism (Figure 1). Five focal areas that
have emerged within the rapidly developing literature
on the consequences of climate change for tourism
were critically reviewed. Although large uncertain-
ties remain within each area in regard to impacts
on critical tourism resources and the demand-side
response of tourists to destination-level impacts, the
cumulative evidence indicates climate change will
be a pivotal issue for the global tourism sector.
Differential regional vulnerabilities are particularly
noteworthy. Small island developing states and devel-
oping regions in Africa, Asia, and Oceania appear
to be at greatest risk because of potential shifts
in demand favoring higher latitude countries, large
impacts on natural tourism assets, heightened secu-
rity risks, relatively lower adaptive capacity, and
greater distances to major markets,?”»2%3*3567 This
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