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Preface

The growth of coastal tourism destinations and their relationship with the coastal 
environments in which they are located have become current and sometimes 
controversial topics of research, that are increasingly discussed internationally. In 
this respect, coastal destinations, beaches and beach resorts have become 
synonymous with tourism, tourism growth and economic success. With current 
predictions of climate change and sea level rise they are, however, becoming 
increasingly threatened by climate induced damage and economic uncertainty. 
In this context a fairly recent report by the UK-based Churchill Insurance Group 
highlighted that some of the world’s most famous tourist attractions, such as 
Australia’s Great Barrier Reef and Italy’s Amalfi  coast, could be closed to visitors 
within a few years because of worries about environmental damage and climate 
change. The report suggested that some destinations could be permanently 
closed to tourists by 2020 or face severe restrictions on visitor numbers and 
sharp increases in access costs. The report forecasted clear warnings, that within 
20 to 40 years, destinations such as the Great Barrier Reef, Islands of the Carib-
bean, Pacifi c and Indian Ocean and swathes of America’s Gulf Coast and 
Europe’s Mediterranean Basin could experience severe damage, in turn forcing 
the closure or economic demise of many coastal tourism destinations. 

Despite such predictions, tourism growth trends and consequent demands 
are showing continued signs of exponential growth, which will ultimately exacer-
bate current concerns regarding predicted climate threats and consequently the 
ultimate sustainability of such destinations. It is the consequences of such phe-
nomena and dynamics that will impact upon the long term future of coastal 
tourism environments and, ultimately, their continued survival. It is, therefore, 
becoming increasingly vital to identify management strategies that protect coastal 
tourism infrastructure and resources, especially at destinations that are signifi -
cantly reliant on the tourist industry for their economy and social structures. This 
includes destinations within both the developed and developing world, as coastal 
regions are places where destruction of both natural and tourist environments 
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have no discrimination. This is exemplified, for example, by many coastal 
destinations around the world where direct and indirect pressures have led 
to unsustainable coastal development. As a result, political moves across 
continents – North America, Australasia, Asia and Europe – have now put 
coastal management strategies to tackle such challenges firmly on national 
and international agendas. 

This book, and the chapters within, thus aim to discuss threats and conse-
quences of climate predictions on coastal tourism destinations. In this context 
predicted changes and implications for management and policy at such destina-
tions are globally assessed. From the analysis of specifi c tourism case studies, 
local impacts of climate change on coastal tourism infrastructures are evaluated 
and consequences for tourism development gauged. The validity and practicality 
of management options to tackle the complex nature and juxtaposition between 
tourism, climate change and coastal zone management are considered, including 
an evaluation of management responses and consequent policy choices. Whilst 
conclusions from the cases presented demonstrate that coastal protection mea-
sures should be linked to integrated processes, general results highlight that pub-
lic perception and policy implementation often ignore such imperatives, often 
resulting in inappropriate or ill-informed management responses. More inte-
grated management strategies are thus considered and advocated for managing 
coastal tourism destinations to offset pressures from predicted climate change. 
From an assessment of socio-economic, environmental and political standpoints, 
recommendations are made to ameliorate projected impacts on coastal tourism 
infrastructure. This in turn may go some way to better understand the uncertain-
ties of climate threats and thus offer better sustainable options for many such 
destinations.

The book is divided into two key parts. Chapters 1 to 7 explore the theo-
retical and contextual frameworks of climate change processes and their general 
relationship with coastal tourism destinations. Such concepts for example evalu-
ate the relationship and juxtaposition between climate change and tourism and 
explore emerging issues relating to the media, the law and risk assessments. 

The following chapters 8 to 17 are more applied and draw upon a range of 
international case studies from leading academics, professionals and practitio-
ners. These case studies illustrate contemporary issues in the development of 
coastal tourism destinations; perceived impacts of climate change; and review 
suggested or actioned ameliorative measures and evaluations of these. The case 
studies based on specifi c coastal tourism typologies, including established beach 
resorts, ecotourism destinations, island destinations and adventure/alternative 
coastal destinations, are drawn from key regions of the world including the 
Americas, Europe, Australasia and Asia. 

Chapter 18 draws together the key themes and lessons that can be 
synthesized from such case examples and suggests possible frameworks for the 
most effective and feasible means of tackling the threats to tourism destinations 
from climate change. 

Andrew Jones



Foreword

The oceans, comprising 72% of the Earth’s surface, provide essential life-
support functions without which life on Earth would not be possible. Oceans 
modulate short- and long-term climate and generate hazards such as storms, 
earthquakes and tsunamis. They support a wide array of human activities 
with signifi cant economic and social value, while coastal areas are home to 
50% of the world’s population. The multitude of activities is placing increas-
ing pressure on the integrity of coastal and marine ecosystems and many 
oceanic, coastal and island resources are threatened through overexploita-
tion. Various reports have highlighted that oceans, coasts and islands are 
experiencing severe degradation due to overdevelopment along the coasts 
and increasing pollution from cities and farms amongst other factors. This 
situation is reaching a crisis state and in many places may lead to signifi cant 
declines of wildlife and the irreversible collapse of ocean and coastal ecosys-
tems. These problems are exacerbated by the effects of climate change. The 
2007 report of the Intergovernmental Panel on Climate Change (IPCC) notes 
that climate change will have profound effects on marine ecosystems and 
coastal populations around the world, especially among the poorest peoples. It 
is expected that developing nations in Africa (which account for less than 3% 
of global carbon emissions) and Asia will be worst affected while the developed 
wealthy nations far from the equator will be least affected. Asia will be particu-
larly vulnerable to the effects of climate change, especially in major population 
centres at low elevations such as Mumbai, Shanghai, Jakarta, Tokyo and 
Dhaka (Kullenberg et al., 2008). Therefore the impacts of climate change on 
developing nations, especially small island developing states (SIDS), will be sig-
nifi cant, with implications ranging from changes in ocean chemistry and fore-
casted sea level rise to impacts on ecosystems, coastal infrastructure and human 
health. The need to address these issues is a vital fi rst step in combating poten-
tially severe effects of climate change. Capacity building is essential for achiev-
ing integrated management of oceans and coasts, especially in developing 
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countries, SIDS and those with economies in transition. Moreover, coastal 
and marine areas should be managed with appropriate scientifi c inputs and 
participatory processes. 

The travel and tourism industry is the fastest growing sector of the global 
economy, especially with regard to coastal and marine areas. Coastal tourism 
takes many forms and is a vital economic component for many countries. It fre-
quently involves confl icts among stakeholders, as well as poses management 
challenges integrating physical and human environments. In addition, climate 
change now provides a signifi cant future threat to tourism infrastructure and 
development, as well as the ecosystems on which some tourism activities depend. 
These problems are of considerable scientifi c interest and obvious economic 
importance. Currently, sea level rise and increased storminess seem certain con-
sequences and these will lead to increased beach erosion, fl ooding, ecosystem 
destruction and coastal vulnerability. Higher global temperatures have been 
blamed for the loss of coral reefs, which is already affecting some ecotourism 
destinations. Such consequences will lead to additional loss of tourism income in 
an already challenged global economy. Tourism in developing countries will also 
create demands for fresh water to satisfy western markets, but there is concern 
over supply of this vital resource. Such development is therefore likely to exacer-
bate the availability of freshwater resources in many developing countries, pos-
ing serious issues of scarcity and national security. It is important to plan for such 
possibilities – risk assessments, vulnerability analyses and capacity building will 
help in developing adaptation strategies. These will be vital for improving the 
resilience of coastal communities, especially in SIDS. 

This book clearly highlights such consequences for current and future coastal 
tourism alongside predicted threats and implications of climate change. It includes 
real issues facing tourism activities and addresses dilemmas from regional per-
spectives. Tourism issues in many coastal locations around the world are cov-
ered, including cases in North America, Asia, Africa, Europe and Antarctica, with 
a focus on specifi c tourism-related climate change problems. Chapters address 
vital issues in coastal adaptation, including the ability to absorb pressure under 
rapidly changing and stressful environmental circumstances and problems in 
maintaining coastal resources and ecosystems. Concerns such as future com-
petitiveness, political and cultural dynamics, and absence of effective manage-
ment policies are also examined. This book is, therefore, about integrating human 
activities with environmental change and facilitates and engages the debate for 
meeting climate change challenges to coastal tourism. The editors and authors 
are to be congratulated for bringing together in one volume an incisive discus-
sion of the major issues facing coastal and ocean tourism in coastal areas around 
the world.

Biliana Cicin-Sain
Director, Gerard J. Mangone Center for Marine Policy

University of Delaware
and

Co-Chair and Head of Secretariat, Global Forum on Oceans, Coasts, 
and Islands
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1 Introduction – Disappearing 
Destinations: Current Issues, 
Challenges and Polemics

ANDREW JONES AND MICHAEL PHILLIPS

The development of coastal tourism destinations form a major part of our 
understanding of the notions and concepts regarding the growth and defi nitions 
of modern day tourism. Indeed, within the context of symbiotic relationships the 
concept of tourism development along coastlines is one that has become syn-
onymous with ‘sun, sea and sand’. This relationship between climate and tour-
ism growth has thus been one of the driving forces in the phenomena of 
emerging global tourism markets. Such destinations now form a well docu-
mented account of the historical development of modern day tourism and our 
basic understanding of it. However, one of the key issues confronting coastal 
environments is the continued growth of tourism development and the impact of 
such on coastal zones. In the mid-1990s, organizations such as the United 
Nations began to highlight such issues, particularly in developing tourist regions 
such as the Caribbean (UNEP, 1997). More recently the consequences of such 
development measured against predicted climate change on coastal belts and 
fringes has become a contemporary topic of debate (Environmental Scientist,
1999, 2000; Lohmann, 2002; Nature, 2002; Phillips and Jones, 2006). 

A recent report by the consulting fi rm KPMG (2009) claims that tourism is 
among the industries least prepared and the most vulnerable to climate change. 
It suggests that the tourism industry has yet to come to terms with the risk and 
associated costs it is facing as threats from heat waves, droughts and rising sea 
levels are some factors that will directly impact the industry, especially in terms of 
social confl ict and economic stability. 

Indeed, the symbiotic relationship between coastal tourism destinations and 
amenable climates is one that in some respects has now become a paradox with 
climate now threatening to destroy the very nature of tourism that, in the past, it 
has so successfully encouraged. With respect to this, it is increasingly argued that 
some of these predictions, especially with respect to sea level rise, could have 
signifi cant consequences for the future management of the coastal zone and 
tourism development within such zones. Authors such as Granja and Carvalho 
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(2000), Vilibic et al. (2000), Jensen et al. (2001), Phillips and Jones (2006) and 
Jones (2009) have already begun to highlight such issues. It has been suggested 
that concern particularly regarding erosion, poses a threat to all stakeholders, 
especially tourism infrastructure as the ever growing demand for recreational and 
tourism facilities along coastal fringes increases. This will also be further compli-
cated by ever increasing concerns and debates over the continued need and 
merits for remedial actions to offset such problems and the need to protect such 
facilities. Who takes responsibility for the implementation and funding of such 
measures is also a key question (Basco, 1999; Wiegel, 2002; Argarwal and Shaw, 
2007). Over the next decade this will increasingly have a signifi cant impact on 
tourism, which, according to the United Nations World Tourism Organization 
(2009), continues to be the world’s largest growth industry. A recent review by 
the United Nations Environment Programme (UNEP, 2009) in association with 
the French Government and the United Nations World Tourism Organization has 
also highlighted growing concerns between the need for better integrated 
coastal management and the need to adapt coastal tourism destinations for 
climate change. The media stunt of hosting an undersea cabinet meeting by 
the Maldives Government in autumn 2009 to emphasize climate change threats 
to the island nation is also a case in point.

Although climate change has been recognized for a number of years it is 
only recently through such august organizations as the Intergovernmental 
Panel on Climate Change (IPPC, 2007) and the Stern Review (MH Treasury-
Cabinet Offi ce, 2005) that it is believed to be affecting the planet in a poten-
tially far reaching way. The IPCC has confi rmed that the Earth’s surface 
average temperature is increasing, leading to many potentially adverse impacts 
around the globe. For example, heat waves are becoming more frequent, gla-
ciers and ice caps are melting at more rapid rates, and sea levels are predicted 
to rise leading to coastal fl ooding. Droughts and fi res are happening more 
frequently, as well as unpredicted rains, heavy snowfalls and fl ooding (IPCC, 
2007). Townsend’s (2004) review of the potential fatal outcomes from inac-
tion are also pertinent in this respect. The impacts on tourism are also pre-
dicted to be far reaching as Hall and Higham (2005) and Becken and Hay 
(2007) suggest in their recent assessments of climate change and its predicted 
impacts on tourism.

Although there has been much media attention since 2005, concerns are not 
just a contemporary phenomenon. There have been some earlier responses to 
predicted threats. In 1999 Viner and Agnew in association with WWF Tourism 
Issues paper (Viner and Agnew, 1999:2) recommended that: 

the tourism industry itself must take action to reduce its contribution to global 
greenhouse gas emissions. For example, in destinations, changes to energy supply 
should be introduced, creating a shift from fossil fuel to renewable sources of 
energy such as wind, biomass and solar power. This needs to be coupled with 
changes to planning procedures and laws, so that more opportunities for renewable 
energy sources can be developed. More stringent effi ciency standards and a 
compulsory energy rating scheme could also be employed in buildings, such as 
hotels. Transport to, from, and around resorts and within destinations, is another 
key area where changes could be made. 
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Also, the United Nations has made some headway in the 15-plus years since it 
began addressing climate change. Nearly all countries are on record as taking the 
problem seriously, and the UN’s 1997 Kyoto Protocol – though weaker than 
many had hoped – was ratifi ed by countries that together represent the majority 
of people in the developed world – although only a third of global emissions 
(Henson, 2006).

More recently, however, in October 2007, the second International Conference 
on Climate Change took place in Davos, Switzerland. The conference agreed 
that the tourism sector must rapidly respond to climate change, within the evolv-
ing UN framework, and progressively reduce its Greenhouse Gas (GHG) contri-
bution, especially if it is to grow in a sustainable manner. This, it suggested, will 
require action to: mitigate its GHG emissions, derived especially from transport 
and accommodation activities; adapt tourism businesses and destinations to 
changing climate conditions; apply existing and new technology to improve 
energy effi ciency; and secure fi nancial resources to help poor regions and devel-
oping countries (UNWTO, 2007). As a response to the United Nations Copen-
hagen Climate Change Conference in December 2009 there has been much 
speculation and debate concerning real outcomes and actions. It is still unclear 
how these will manifest themselves but it is quite clear that emergency actions 
will be required sooner than later and Copenhagen was not a positive start to 
this process.

In this respect, however, climate change is still increasingly seen as one of the 
major long-term threats facing nation states and for those reliant on tourism, 
their tourism industries. Predicted threats could potentially lead to the loss of 
many tourist destinations whose appeal depends on their natural environment, 
particularly coastlines. Many low-lying coastal regions are at risk from rising sea 
levels – as is already evident in examples such as Venice, highlighted in a recent 
UNESCO research assessment of impacts of climate change on world heritage 
(UNESCO, 2007). The report suggests that many of the world’s greatest wonders 
may be under threat from climate change. It predicts that rising sea levels, 
increased fl ooding risks and depleted marine and land biodiversity could have 
disastrous effects on the 830 designated UNESCO world heritage sites.

The World Wide Fund for Nature (WWF, 1999, 2007) has also suggested 
that the tourism industry’s heavy reliance on the local environment and climate 
to sell holidays means that it could face serious challenges as a result of climate 
change. Global and regional temperatures are rising. The hottest year of the last 
millennium was 1998 and the 1990s were the warmest decade. An increase in 
extreme weather events such as fl oods and storms is also expected. Such critical 
processes are predicted to have serious if not disastrous consequences for tour-
ism destinations (WWF, 2007). 

According to the WWF, climate change is also going to affect destinations in 
other ways. It is expected to increase the risk of illness in several parts of the world 
and this may lead to a ‘falling-off’ of tourism (WWF, 2007). Other social and eco-
nomic impacts of climate change have been evaluated by the European Travel 
Commission. They claim that local service providers and tour operators will have 
to carry out assessments of the threat to their businesses from environmental 
changes and changes in tourism fl ows. In particular the cost of maintaining basic
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‘natural’ resources for tourism, such as beaches and other coastal amenities, 
lakes and rivers will need to be addressed more seriously and effectively 
(European Travel Commission, 2007). 

In Europe for example, research by Epaedia (2005), the European Union’s 
Environmental Agency, also suggests that the biggest driver of development in 
the European coastal zone in recent years has been the demand for tourism. Its 
research states that Europe is still the world’s largest holiday destination, with 
60% of all international tourists and a continued growth of approximately 3.8% 
per annum. Evidence from Epaedia’s research shows that the Mediterranean 
coasts of France, Spain and Italy are currently respectively receiving 75 million, 
59 million and 40 million visitors a year, an increase of between 40% and 60% 
since 1990. Obvious concerns are raised regarding such growth and further con-
cerns are now raised on growth along the eastern Mediterranean including the 
Greek islands, Cyprus and Malta (Epaedia, 2005). Using another Mediterranean 
example, the agency’s research suggests that in French coastal regions alone tour-
ism provides an estimated 43% of jobs, generating more revenue than fi shing or 
shipping and that peak population densities on the Mediterranean coasts of 
France and Spain reach 2300 people/km2, more than double the winter popula-
tions. Its estimates predict that a further 40% increase in peak populations is 
expected in the coming 20 years, thus emphasizing the critical economic, social 
and environment interrelationships at play within such destinations. Benoit and 
Comeau (2005) have also highlighted some of the key pressures on the coastal 
fringe. From their research for ‘Plan Bleu’, a UNEP/EU initiative, key pres-
sures are identifi ed with tourism being highlighted as one of the key coastal 
environment protagonists. 

In the USA, Houston (2002) reported that travel and tourism had become 
the US’s largest industry, employer and earner of foreign exchange and that 
beaches were the major factor in this tourism market. He further identifi ed beach 
erosion as the number one concern of Americans who visit beaches. Research by 
the US Army Corps of Engineers (1994), illustrated that 33,000 km of shoreline 
within the USA were experiencing some kind of erosion and that 4300 km 
were critical. Their fi ndings considered this a serious threat to tourism and 
therefore a major threat to the national economy. Earlier work by authors, 
such as Dharmaratne and Braithwaite (1998) in the Caribbean, has also stressed 
the importance of beaches to national economies. A more recent assessment 
of beaches to national economies has also been assessed by Williams and 
Micallef (2009).

In this context, climate models suggest a future warming of 0.2–0.3°C per 
decade with sea levels expected to rise at a rate of 4–10 cm per decade. An 
increase in extreme weather events such as fl oods and storms is also expected. A 
rise of 4–10 cm per decade does not seem like a rise that will adversely affect 
destinations but, as the IPCC predict, this will potentially cause major problems, 
particularly for coastal areas (IPCC, 2007). 

A report by the UK-based Churchill Insurance Group (2006) highlighted 
that some of the world’s most famous tourist attractions, such as Australia’s 
Great Barrier Reef and Italy’s Amalfi  coast, could be closed to visitors within a 
few years because of worries about environmental damage and climate change. 
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The report suggested that some destinations could be permanently closed to 
tourists by 2020 or face severe restrictions on visitor numbers and sharp 
increases in admission prices. Evidence from the report goes on to warn that in 
20 to 40 years’ time the Great Barrier Reef could be severely damaged, forcing 
its closure, while other parts of Australia would be off-limits because of a rise in 
bushfi res and insect-borne diseases. Other highlighted destinations at risk 
included the Taj coral reef in the Maldives, Goa in India, Florida’s Everglades 
and Croatia’s Dalmatian coastline (Smithers, 2006).

The report also suggests that coastal attractions are particularly vulnerable 
and comments that many resorts will run the risk of damage severe enough to 
put their long-term viability as destinations in doubt. One of Britain’s leading 
climatologists, David Viner, senior research scientist at the University of East 
Anglia, has also supported such notions and has advocated that climate change 
will have a profound impact on tourism in the coming decades (Agnew and 
Viner, 2001; Viner, 2006). Becken and Hay’s recent review of climate change 
and its impact on tourism destinations has also raised a keen and growing aware-
ness of such issues (Becken and Hay, 2007).

Greenpeace (2007) issued a stark warning of this by illustrating a hypo-
thetical future Spain if steps are not taken to stop the effects of climate change. 
The highly controversial warning was illustrated in a publication presented by 
the organization in Madrid in November 2007. Entitled ‘Photoclima – Photo-
climate,’ it centres on six different themes depicted by six different places in 
Spain, showing the before and after effects of climate change. As an example, 
a few buildings and islets remain of La Manga del Mar Menor tourism resort 
as it is covered over by the Mediterranean Sea. (Due to ongoing litigation 
between Greenpeace and local tourism entrepreneurs, these illustrations can-
not be published here. However they can be viewed at: www.greenpeace.
org/espana/footer/search?q=photoclima. La Manga del Mar Menor: Spain 
before and predicted after shots of climate change: Illustration courtesy of 
GreenPeace (2007).)

From such evidence it seems increasingly apparent that coastal tourism 
and its relationship with the coastal zone are now signifi cant topics of research, 
increasingly discussed within international policy contexts. In this respect, 
coastal destinations, beaches and beach resorts have become synonymous with 
tourism development and tourism growth. With current predictions of climate 
change and sea level rise they are clearly, however, becoming increasingly 
threatened by climate change and physical damage. Despite these threats, how-
ever, the ongoing exponential growth of tourism will continue to exacerbate 
these current impacts. It is the consequences of such phenomena that will ulti-
mately impact upon the long term future of coastal tourism environments and, 
of course, their continued survival. With respect to such, it is becoming increas-
ingly vital to identify management strategies that on the one hand recognize 
climatic threats and on the other, protect tourism infrastructure and coastal 
resources, especially in areas signifi cantly reliant on the industry for their econ-
omy. This includes both the developed and developing world, as coastal regions 
are places where destruction of both natural and tourist environments have no 
discrimination. Within the USA and particularly Europe, coastal zone strategies 

www.greenpeace.org/espana/footer/search?q=photoclima
www.greenpeace.org/espana/footer/search?q=photoclima
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to tackle such challenges are now fi rmly on the political agenda. Indeed, the 
European Commission in 1999 launched its own policy statements on inte-
grated coastal zone management (ICZM) – Integrated Coastal Zone Manage-
ment: a Strategy for Europe (European Commission, 1999) – whilst the USA 
has long had policies for regional coastal zone management, for instance the 
1972 Coastal Zone Management Act (Offi ce of Ocean and Coastal Resource 
Management/OCRM, 2004).

It is researchers such as Povh (2000) who have perhaps raised the most 
pertinent and signifi cant stakes that still face the tourism industry today and for 
the future. Povh’s assertions have predicted that three-quarters of the world’s 
population will be living within 60 km of the shoreline by 2020, and as a conse-
quence suggests there will be increased tensions between the demand for coastal 
leisure and tourism facilities and natural coastal environments and of course the 
unpredictable threats from climate change.

Clearly, in the fi rst decade of this new millennium, two factors are clear: one 
suggests that tourism is having a major environmental impact on many coastal 
areas and the second suggests that potential threats from climate change are 
likely to create considerable adverse impacts unless managed effectively. Thus 
we fi nd an increasingly clear juxtaposition and paradox emerging between, on 
the one hand, tourism itself, creating many undesirable impacts on the coastal 
zone and, on the other, climate change threatening to adversely impact on coastal 
tourism infrastructure, ultimately threatening the very nature, character and 
socio-economic well being of many tourist coastal destinations.

It is thus becoming clear that these processes are increasingly in confl ict 
with one another and, consequently, the point at issue is one of how to balance 
the protection and management our coastal resources and to accommodate 
growing pressures for recreation and tourism developments. All this, of course, 
is set within the context of safeguarding and balancing the often crucial socio-
economic development issues within such zones. Critical to this are escalating 
concerns for climate change and mounting pressure to take effective ameliorative 
actions such as hard and soft engineering responses and the need to advocate 
strategies for the effective and sustainable management of tourism infrastruc-
ture. Wider arguments relating to how such threats are recognized and accepted, 
who takes responsibility for enacting ameliorative measures and who ulti-
mately pays the bill all contribute to the increasing complex debate on these 
emerging concerns.

This book will explore such issues and discuss the consequences of current 
and future tourism growth within coastal destinations and the threats and impli-
cations that are predicted from climate change. The book is thus divided into two 
areas. The fi rst chapters concentrate on themes that highlight the current theo-
retical and conceptual issues that are currently in the policy and media arenas. 
For example, Chapters 1, 2, 3 and 4 will assess and evaluate contemporary rela-
tionships between climate change and tourism and the current policy and man-
agement concepts pertaining to these two dynamic, and increasingly interrelated, 
phenomena. Chapters 5, 6 and 7 discuss emerging strategic interrelated themes 
on risk assessment, legal implications and media attention now being discussed 
and debated at national and international levels. The second area of the book will 
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present more specifi c global case examples illustrating the practical relationship 
between climate change and coastal tourism at local destinations. The case 
examples from Asia, Europe, North America, Australasia and Antarctica assess 
implications of current and predicted impact of climate change on coastal tourism 
destinations and discuss options for ameliorative management and policy mea-
sures that can be adopted to help offset predicted effects. In conclusion, from 
such case examples, local impacts of erosion on coastal tourism development are 
evaluated and consequences for tourism development outlined. The validity and 
practicality of management options to tackle the complex nature and juxtaposi-
tion between tourism, climate change and coastal zone management are explored 
and considered, including an evaluation of management responses and conse-
quent policy choices. Conclusions from such local cases are evaluated and con-
sider future options and choices for integrated coastal zone management solutions. 
Recommendations are made to ameliorate projected impacts on coastal tourism 
infrastructure by making choices that include both soft and hard remedial pro-
active measures and by addressing more lateral options regarding coastal desti-
nations and their relationship with their natural hinterlands, which can often 
provide new opportunities for alternative sustainable tourism development.
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2 Climate Change and its 
Impacts on Tourism:  Regional
Assessments, Knowledge 
Gaps and Issues

C. MICHAEL HALL

Although issues of the importance of climate for the development of tourism 
have been recognized since the onset of industrial tourism, the issue of the rela-
tionship between climate change and tourism is a much more recent phenome-
non (Scott et al., 2005). There are several reasons why this shift in focus has 
occurred (Hall, 2008a): 

1. Because climate has a number of direct and indirect infl uences on tourist 
decision-making and the relative attractiveness of destinations, tourism is regard-
ed as a potentially highly sensitive industrial sector with respect to climate change 
(Wilbanks et al., 2007; UNWTO, UNEP and WMO, 2008). This situation is espe-
cially the case with small island developing states, which tend to have a high 
degree of economic dependence on tourism (Simpson et al., 2008).
2. Policy discussions with respect to mitigating climate change, e.g. through the 
imposition of ‘green taxes’ on aviation, tourism businesses or tourists, or the 
development of carbon-trading schemes, clearly have implications for tourism 
fl ows and tourist behaviour (UNWTO, UNEP and WMO, 2008). 
3. Tourism has itself become a more signifi cant component of the reporting of 
the Intergovernmental Panel on Climate Change (IPCC) that was formed in 1988 
under UN auspices to inform policy-makers and society with respect to knowl-
edge on the causes and impacts of climate change. For example, the fi rst IPCC 
assessment report did not even mention tourism, whereas the fourth assessment 
report published in 2007 has substantial reference to tourism and related subject 
areas (Wall, 1998; Hall, 2008a). 
4. Most important of all, there is far greater public and media debate, and argu-
ably concern with respect to the potential effects of climate change to which the 
academic community is responding and contributing, particular those that are 
engaged within the environmental and impact research tradition of tourism.

Research on tourism and climate change is broadly focused on three main areas. 
First, what are the emissions of tourism related activities and their contribution to 
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climate change. Second, what are the effects of climate change on tourism. 
Third, how can the effects of climate change be mitigated or adapted to.

The Contribution of Tourism to Climate Change

Carbon dioxide (CO2) is the most signifi cant greenhouse gas (GHG), accounting 
for 77% of global anthropogenic (human-caused) global warming (Stern, 2006). 
CO2 emissions from tourism have grown steadily since the 1950s to their current 
estimated level of about 5.0% of all anthropogenic emissions of CO2. Globally, 
an average tourist trip lasts 4.15 days (average length for all international and 
domestic tourist trips) and generates average emissions of 0.25 t of CO2 per trav-
eller (Scott et al., 2008a).

Transport generates the largest proportion of tourism related CO2 emissions
(75%), followed by accommodation (21%) and tourist activities (3%). In terms 
of radiative forcing, which is the change in the balance between radiation com-
ing into the atmosphere and radiation going out, the contribution of transporta-
tion is signifi cantly larger, ranging from 82% to 90%, with air transport alone 
accounting for 54% to 75% of the total change. Variation in emissions from dif-
ferent types of tourist trips is large. While the average trip generating 0.25 t of 
CO2, as mentioned above, long-haul trips and high-end luxury cruises can gen-
erate up to 9 t CO2 per person per trip (35 times the emissions caused by an 
average trip) (Scott et al., 2008a).

The vast majority of trips produce low emissions, but a small share are highly 
emission-intense. For instance, a 14-day holiday from Europe to Thailand may 
cause emissions of 2.4 t of CO2 per person and a typical fl y and cruise trip from 
the Netherlands to Antarctica produces some 9 t CO2 (Lamars and Amelung, 
2007). Even holidays promoted as ecofriendly, such as dive holidays, will cause 
emissions in the range of 1.2–6.8 t CO2 due to emissions from air, automobile 
and boat travel (Gössling et al., 2007). Some trips, therefore, generate per per-
son emissions in a single holiday that vastly exceed annual per capita emissions 
of the average world citizen (4.3 t CO2), or even the higher average of an EU 
citizen (9 t CO2). A small number of energy-intense trips are responsible for the 
majority of emissions. While air-based trips comprise 17% of all tourist trips, they 
cause about 40% of all tourism-related CO2 emissions, and 54–75% of radiative 
forcing. For example, long-haul travel between the fi ve world regions the UNWTO 
use for statistical aggregation purposes (Africa, Americas, Asia-Pacifi c, Europe 
and the Middle East) accounts for only 2.7% of all tourist trips, but contributes 
17% of global tourist emissions. Similarly, long-haul (interregional) tourism from 
Europe represents 18% of all international trips, and 49% of all CO2 emissions 
from travel (Scott et al., 2008a).

Travel between and within the more economically developed regions of the 
world (Europe plus parts of the Americas and the Asia-Pacifi c) is the most sig-
nifi cant contribution to emissions, comprising 67% of international trips world-
wide and 50% of all passenger kilometres (pkm) travelled globally (Scott et al.,
2008a). The less developed countries contribute therefore only a relatively small 
amount of emissions as a result of long-haul tourism yet they are also the ones 
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that are arguably not only the most susceptible to the physical effects of climate 
change because of their limited adaptive capacities, but, as discussed below, are 
also proportionately more economically dependent on tourism than most devel-
oped countries. Because of such issues there is enormous controversy about 
how international transport emissions can and should be incorporated into 
climate change mitigation and adaptation schemes, who should pay the associ-
ated costs, and how should future transport infrastructure be developed (Hall 
and Lew, 2009).

Focus on the Effects of Climate Change on Tourism

Along with alpine and winter tourism, tourism in coastal regions has arguably 
been the focus of much of the research on climate change and tourism relation-
ships (Hall, 2008a). This situation is also refl ected in much of the more general 
work on climate change where coastal areas are regarded as particularly vulner-
able to the impacts of sea-level rise as well as high-magnitude storm events. For 
example, with respect to coastal systems and low-lying areas, the IPCC reported 
with ‘very high confi dence’ that ‘Coasts are experiencing the adverse conse-
quences of hazards related to climate and sea level’ and that ‘Coasts will be 
exposed to increasing risks, including coastal erosion, over coming decades due 
to climate change and sea-level rise’ (Nicholls et al., 2007:317). Similarly, in the 
case of small islands, the IPCC reported with ‘very high confi dence’ that ‘Small 
islands, whether located in the tropics or higher latitudes, have characteristics 
which make them especially vulnerable to the effects of climate change, sea-level 
rise, and extreme events’ and that ‘Sea-level rise is expected to exacerbate inun-
dation, storm surge, erosion and other coastal hazards, thus threatening vital 
infrastructure, settlements and facilities that support the livelihood of island com-
munities’ (Mimura et al., 2007:689). Importantly, for tourism–climate change 
relationships, the IPCC also recognized that ‘The impact of climate change on 
coasts is exacerbated by increasing human-induced pressures’ (Nicholls et al.,
2007:317) including tourism because of the relative attractiveness of the coast in 
contemporary society.

Assessment of General Current and Future Threats

Although coastal regions are recognized as being extremely vulnerable to climate 
change there are substantial gaps in knowledge of the impact on coastal tourism 
both in general and with respect to specifi c locations. There are very few coastal 
areas around the world for which base-line conditions have been identifi ed and 
that have received long-term monitoring in order to chart change over time. 
Those sites on which long-term research and monitoring has been conducted 
tend to be in developed countries and be very particular types of locations, such 
as within national parks (Hall and Lew, 2009). Furthermore, climate change 
research itself is often not integrated over various scales of analysis. Therefore, 
while there may be reasonable knowledge of the effects of climate change on 
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coastal areas at a macro-scale, as in the case of IPCC reports, micro-scale, loca-
tion-specifi c understandings and forecasts are far more diffi cult to predict. Table 
2.1 identifi es the relative level of tourism-specifi c climate change knowledge and 
estimated impact of climate change on tourism by region as of late 2008.

Knowledge gaps are enormous. In the case of Africa, Boko et al. (2007:450) 
emphasize that ‘very few assessments of projected impacts on tourism and 
climate change are available’ and states (Boko et al., 2007:459):

There is a need to enhance practical research regarding the vulnerability and 
impacts of climate change on tourism, as tourism is one of the most important and 
highly promising economic activities in Africa. Large gaps appear to exist in 
research on the impacts of climate variability and change on tourism and related 
matters, such as the impacts of climate change on coral reefs and how these 
impacts might affect ecotourism. 

Tourism is similarly recognized by the IPCC as one of the most important eco-
nomic sectors in Asia, although the lack of research is recognized (Cruz et al.,
2007). Even in the case of a developed region such as North America substan-
tial knowledge gaps exist. For example, Field et al. (2007:634) note that, 
‘Although coastal zones are among the most important recreation resources in 
North America, the vulnerability of key tourism areas to sea-level rise has not 
been comprehensively assessed.’

The understanding of the impacts of climate change on coastal tourism is 
therefore operating in a relative vacuum. This situation has occurred in part 
because of a lack of specifi c focus on tourism in certain locations by researchers 
but also refl ects a lack of appreciation of the nature of tourism as well. In particu-
lar, this relates to not only understanding the effects of climate change on a tour-
ism destination but also the wider changes that are taking place in the tourism 
system. Figure 2.1 represents some of the issues with respect to coastal tourism.

Table 2.1. Relative level of tourism-specifi c climate change knowledge and estimated 
 impact of climate change on tourism by region.

Region
Estimated impact of climate change 
on tourism

Relative level of 
tourism-specifi c climate 
change knowledge

Africa Moderately–strongly negative Extremely poor
Asia Weakly–moderately negative Extremely poor
Australia and 
 New Zealand

Moderately–strongly negative Poor–Moderate (high in 
 Great Barrier Reef)

Europe Weakly–moderately negative Moderate (high in alpine 
 areas)

Latin America Weakly–moderately negative Poor 
North America Weakly negative Moderate (relatively high 

in coastal areas, high in 
ski areas)

Polar regions Weakly negative–weakly positive Poor
Small islands Strongly negative Moderate

From: Hall, 2008a derived from Hall and Higham, 2005; Gössling and Hall, 2006a; Parry et al., 2007; 
Scott et al., 2008a.
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Tourism is affected by climate change because of the large number of 
tourism-dependent coastal economies as well as the increasing human 
induced pressures it brings to coastal areas (Hall, 2006a). Nicholls et al.
(2007:331) in their summary of climate-related impacts in relation to recre-
ation and tourism in coastal areas argued that a number of the physical effects 
of climate change would impact tourism. Strong impacts include:

 ● air and seawater temperature increase; 
 ● extreme events (storms, waves); 
 ● sea-level rise;
 ● erosion (sea level, storms, waves); and 
 ● biological effects, such as ecosystem change and changes in species 

composition.

Extreme events, such as cyclones and hurricanes, for example, are regarded 
as signifi cant because of both their impact on environment and infrastructure 
(Nurse and Moore, 2005) as well as a potentially negative contribution to desti-
nation image in both the short and long term depending on any change in fre-
quency of such events (Hall, 2008b). Under climatic change more frequent 
high-magnitude events may mean there is less time for physical and human 
systems to recover, meaning that recovery may never be complete therefore 
resulting in long-term environmental deterioration (Hall, 2008a). 

OTHER LOCAL 
CHANGE

Competing coastal destinations 
Same issues as in the primary 

destination
OTHER LOCAL 

CHANGE

TRANSIT REGIONS 
Short-term:
Government regulatory and legislative actions 
to reduce emissions, including taxation. 
New cost structures for international travel 
Long-term:
Effects of climate change on the economy, 
infrastructure and environment of the transit 
region.
Changing consumer perception of transit region
as a result of climate change and media 
reporting of change and events.

COASTAL TOURIST DESTINATION 
Short-term:
Government regulatory and 
legislative actions to adapt and 
mitigate climate change
Voluntary measures by industry with 
respect to climate change adaptation 
and mitigation 
New cost structures for tourism 
industry

Long-term:
Effects of climate change on the 
economy, environment, infrastructure 
and attractions of the destination, 
including relative government support 
for tourism over time
New promotional strategies and the 
development of new markets,
including domestic tourism and 
regional travel
Relative attractiveness of destination 
compared to competing destinations

TOURIST GENERATING
REGION

Short-term:
Government regulatory and 
legislative actions to adapt and 
mitigate climate change, including 
taxation. 
Voluntary changes by consumers 
and industry with respect to travel 
behaviour
New cost structures for domestic 
and international travel 

Long-term:
Effects of climate change on the 
economy, environment and 
infrastructure of the tourist- 
generating region
Changing consumer perception of 
destinations as a result of climate 
change and media reporting of 
change and events

GLOBAL TOURISM ENVIRONMENT 
International conventions and agreements with respect to global climate and environmental change, and global economic 
environment

Fig. 2.1. System dimensions of tourism in coastal destinations and the impact of climate 
change (after Hall, 2005).
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Given their contribution to biodiversity as well as economic importance via 
fi shing and tourism, coral reefs have been a major focus of research interest in 
coastal destinations and have been identifi ed as a coastal ecosystem in which the 
effects of environmental change has already been felt. In the western Indian 
Ocean region, a 30% loss of corals resulted in reduced tourism in Mombasa and 
Zanzibar, and caused fi nancial losses of about US$12–18 million (Payet and 
Obura, 2004). 

Australia’s Great Barrier Reef in northern Queensland is one of the loca-
tions in which monitoring and research has been extensively conducted over 
time. The total direct and indirect contribution of the Great Barrier Reef Marine 
Park to the Great Barrier Reef Catchment Area was estimated to be just under 
A$3.6 billion in 2006–2007. The fi gure is larger for Queensland at just around 
A$4.0 billion. Australia-wide, the contribution is just over $5.4 billion. The esti-
mated direct and indirect employment contributions of the park to the catch-
ment area are 39,700 full time equivalents (FTE). The employment fi gures for 
Queensland and Australia are 43,700 and 53,800 respectively. Tourism accounts 
for 94% of the direct and indirect contribution (Access Economics, 2008). How-
ever, like many coral reefs around the world, the Great Barrier Reef is regarded 
as being particularly threatened by coral bleaching, which occurs as a result of 
a number of factors connected to anthropogenic induced climate change 
including:

 ● changes in water temperatures; 
 ● increased solar irradiance (photosynthetically active radiation and ultra-

violet band light); and
 ● ocean acidifi cation and other changes in water chemistry.

The Great Barrier Reef has experienced eight mass bleaching events since 
1979 (1980, 1982, 1987, 1992, 1994, 1998, 2002 and 2006). The most wide-
spread and intense events occurred in the summers of 1998 and 2002, with 
about 42% and 54% of reefs affected respectively, and with approximately 5% 
of reefs in the Great Barrier Reef being severely damaged (Berkelmans et al., 
2004). In addition, climate-related changes to coral reef ecosystems can also 
be affected by other human impacts such as overfi shing, and increased sedi-
mentation as a result of silt run-off from coastal agriculture or urbanization, as 
well as diseases and changes in salinity (Hoegh-Guldberg, 2004; Bruno and 
McGinley, 2008).

Sea level rise is also signifi cant because of the impacts it can have on many 
low-lying resort and second-home areas. One of the most well recognized loca-
tions in which tourism will be affected by climate change is the Maldives, which 
has over 80% of its land area less than 1 m above mean sea level. Tourism is the 
mainstay of the Maldivian economy with 70% of visitors coming primarily for 
beach holidays. In 2001 the Government of the Maldives reported that 50% of 
all inhabited islands and 45% of its tourist resorts face varying degrees of beach 
erosion and it was expected that even a 1 m rise in sea level would cause the loss 
of the entire land area of the Maldives (Government of the Maldives, 2001). The 
main impacts of climate change and associated sea level rise to the tourism 
industry, and in particular to the tourist resort islands of the Maldives are:
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 ● Impacts on marine dive sites due to reef degradation as a result of elevated 
sea surface temperature.

 ● Decrease in value of the tourism product due to changes to the beach as a 
result of increase in sea level and wave action.

 ● Damage to tourist infrastructure due to coastal erosion and inundation.
 ● Changes to the image of the Maldives as a tourist destination due to altera-

tion of climate and weather patterns.

Other effects on climate change, such as rising water tables (as a result of 
sea level rise) and saltwater intrusion (sea level rise, runoff change), are fore-
cast to have a negligible impact or the level of impact is not yet established 
(Nicholls et al., 2007). 

Undoubtedly, climate change will have substantial physical effects on the 
tourism environment. With respect to small islands, Mimura et al. (2007:689) 
concluded that there was a high degree of confi dence that the effects of climate 
change on tourism are likely to be direct and indirect, and largely negative: 

Tourism is the major contributor to GDP and employment in many small islands. 
Sea-level rise and increased sea water temperature will cause accelerated beach 
erosion, degradation of coral reefs, and bleaching. In addition, a loss of cultural 
heritage from inundation and fl ooding reduces the amenity value for coastal users. 
Whereas a warmer climate could reduce the number of people visiting small islands 
in low latitudes, it could have the reverse effect in mid- and high-latitude islands. 
However, water shortages and increased incidence of vectorborne diseases may 
also deter tourists. 

Some time of climate change-related change may also have impacts on specifi c 
forms of tourism. For example, loss of biodiversity as a result of climate change 
is regarded as having substantial signifi cance for nature-based tourism in 
marine and coastal environments (Uyarra et al., 2005; Hall, 2006b). This can 
include changes to ecosystems, as in the case of coral reefs noted above, or the 
loss of iconic or charismatic marine species that are a focal point of ecotourism 
interest at destinations, such as marine mammals (seals, whales, dolphins), 
birds (penguins, albatross, gannets), fi sh (marlin, shark) or marine reptiles 
(marine iguanas, turtles). 

Nevertheless, as Fig. 2.1 indicates, the impacts of climate change on a coastal 
tourism destination are not just in terms of environmental change. Just as impor-
tantly there is a need to consider the effects of economic and social change. In 
order to manage climate change, for example, there are proposals for various tax 
and economic schemes. Regulatory initiatives developed to mitigate climate 
change will have signifi cant impacts on transport systems and thus the mobility 
of tourists. The potential for increased costs for the consumer arising from mitiga-
tion practices in the jurisdiction of the generating region, will have implications 
for the comparative price advantage of the coastal destination at an international 
scale as well as for domestic tourism travel. One possible effect is that those des-
tinations which are the most peripheral and least accessible to markets, which 
typically are most in need of development initiatives, are therefore potentially the 
most impacted in relative terms by the costs of mitigation strategies based on 
distance travelled, size of emissions or energy consumed (Hall and Lew, 2009). 
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Such an observation is important in understanding the potential impacts of inter-
national and national climate change mitigation regimes on tourism fl ows and 
destinations (Gössling et al., 2008), as while preferred environmental attributes 
are signifi cant in destination choice (Gössling and Hall, 2006a; Scott et al.,
2008a; United Nations Framework Convention on Climate Change (UNFCCC), 
2008), changes in price structure resulting from climate policy developments, 
such as a post-Kyoto Protocol greenhouse gas (GHG) emissions reduction frame-
work that includes bunker fuels, environmental taxes on arrival or departure and 
regional environmental taxes, may be the most immediate and signifi cant impact 
for tourism development (Gössling et al., 2009a). Importantly, for understanding 
the system effects of mitigation strategies on coastal destinations, it should also 
be stressed that the price competitiveness of a destination will be infl uenced by 
the mitigation policies adopted in tourist-generating regions and/or in transit 
regions. Therefore, the relative price attractiveness of a destination needs to be 
understood in relation to its source markets, the actions of competitors, as well as 
the policies in place at the destination itself. In such a situation it is therefore pos-
sible to envisage scenarios where some destinations may not implement an 
emissions reduction framework in order to retain cost leadership.

In addition to the system-wide complications provided by the implementa-
tion of any emissions reduction framework or broader environmental regula-
tions that affect tourism, the determination of future tourism scenarios is 
complicated by the diffi culties of assessing future changes in tourist behaviour. 
Wilbanks et al.’s (2007) assessment on industry, settlement and society proba-
bly provided the most substantial assessment of the impact of climate change 
on tourism within the IPCC context. Tourism is identifi ed as a ‘climate-sensitive 
human activity’, with the authors concluding that vulnerabilities of industries to 
climate change are ‘generally greater in certain high-risk locations, particularly 
coastal and riverine areas, and areas whose economies are closely linked with 
climate sensitive resources, such as agricultural and forest product industries, 
water demands and tourism; these vulnerabilities tend to be localised but are 
often large and growing’ (Wilbanks et al., 2007:359). However, one of the great-
est problems with assessing the impacts of climate change on tourism is that 
both direct and indirect effects will vary greatly with location (Gössling and 
Hall, 2006b). 

Direct effects include the role that climate variables, such as temperature, 
sunshine hours, precipitation, humidity and storm frequency and intensity play 
with respect to tourist decision-making over the short term, as in the case of 
selection of daily activities when on holiday, as well as the long term, with respect 
to the issue of destination choice. Another direct effect is the extent to which 
particular environments, such as many coastal resorts, also gain some of their 
appeal from their climatic variables, such as the opportunity to promote hot or 
warm weather. Indirect effects of climate change such as heat waves, fi res, dis-
ease outbreaks, and landscape change, can also have substantial effects on tour-
ism activities, perceptions of a location, and the capacity of fi rms to do business. 
Nevertheless, as noted above, these will need to be ongoing occurrences or 
extremely high magnitude events to cause long-term change in tourist decision-
making. This is because there is a co-evolutionary relationship between markets 
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and destinations in the tourism system. In other words, changes at a destination 
will lead to adaptive change in the market and vice versa. Radical reordering of 
a tourism system can occur but for that to happen a critical ‘tipping point’ must 
be reached at which stage the system will undergo a reordering in which some 
destinations will win, some will lose, and some will stay the same. However, our 
current level of knowledge is such that we do not know what those critical points 
will be, especially as they do not remain constant in such a dynamic social and 
economic system as tourism. As Rosenzweig et al. (2007:111) identifi ed, ‘as a 
result of the complex nature of the interactions that exist between tourism, the 
climate system, the environment and society, it is diffi cult to isolate the direct 
observed impacts of climate change upon tourism activity. There is sparse litera-
ture about this relationship at any scale’.

Climate change is likely to have a long term effect on domestic and interna-
tional tourist fl ows and tourist behaviours throughout the tourism system. This 
means that it will infl uence all stages of the travel experience prior to travel, en 
route, and at the destination as well as in future choice of destination (Hall and 
Lew, 2009). Higher temperatures are likely to change summer and winter desti-
nation preferences globally (Hall and Higham, 2005; Deutsche Bank Research, 
2008; Scott et al., 2008a), either through direct effects on tourism, such as avail-
ability of a tourism resource, for example snow in alpine areas, or in terms of 
making competing destinations more or less attractive in terms of their climatic 
comfort. Changes in temperatures may also lead to new patterns of seasonality 
as a result of shifts in travel preferences in generating areas as well as product 
change in destinations. Although the capacity of potential tourists to accurately 
judge the implications of increases in average temperatures or climate overall for 
a destination is quite questionable (Gössling et al., 2006). For example, Scott 
et al. (2008b) examined tourist perceptions of optimal climatic conditions (for 
temperature, sunshine, wind) and the relative importance of four climatic param-
eters (temperature, precipitation, sunshine, wind) in three major tourism envi-
ronments (beach-coastal, urban, mountains) via a survey of university students 
(n = 831) in Canada, New Zealand and Sweden. They found signifi cant varia-
tion in the perceived optimum climatic conditions for the three major tourism 
environments, differences in the relative importance of the four climatic param-
eters in the three tourism environments, and similarities as well as differences in 
the climatic preferences of respondents from the different countries. 

Despite the complexities of tourist preferences for climate, there has been a 
strong dependence on deterministic models of tourist–climate relationships in try-
ing to forecast future preferences under different climate change scenarios. For 
example, the Tourism Comfort Index of Amelung and Viner (2006) indicates 
improved conditions for tourism in northern Europe, while econometric model-
ling by Hamilton et al. (2005) (the only tourist study included in the infl uential 
Stern (2006) report) suggested that an arbitrary climate change scenario of 1°C
would lead to a gradual shift of tourist destinations further north and up moun-
tains, thereby affecting the preferences of European summer tourists (Alcamo et al., 
2007). Nevertheless, Gössling and Hall (2006b, c, d) have argued that there are 
a number of major weaknesses with respect to current models in predicting 
changes in travel fl ows as a result of climate change (see also Scott et al., 2008b) 
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and have urged substantial caution in utilizing the results of deterministic 
approaches to climate change adaptation (Table 2.2). However, despite some of 
the diffi culties in identifying future fl ows of tourists it is still possible to identify 
some of the locations that may be most at risk as a result of environmental change. 
The next section therefore briefl y identifi es some of the most at risk coastal tour-
ism destinations.

Assessment of ‘Disappearing Destinations’: Identifying the Most 
Vulnerable Destinations

The capacity for countries and destinations to respond to the impacts of climate 
change on tourism is a combination of a number of factors, including:

 ● direct climatic effects, including high-magnitude events such as storms, 
fl oods and droughts;

 ● effects of regulatory attempts to mitigate climate change, which increase the 
price of travel;

 ● destination substitution effects resulting from climatic or regulatory factors. 
This includes price substitution whereby a destination that provides similar 
benefi ts for customers becomes relatively cheaper, and activity and environ-
mental substitution effects whereby because of the impacts of climate change 
the capacity to engage in an activity and/or experience a specifi c environ-
ment is greater elsewhere; and

 ● the actual capacities each destination has to adapt to the effects of climate 
change.

A further key element in the threat of climate change on tourism is the extent to 
which a country is economically dependent on tourism. Clearly, almost by defi ni-
tion, a destination will have a degree of dependence on tourism. However, its 

Table 2.2. Major weaknesses of current models in predicting travel fl ows under climate 
change forecasts.

• Validity and structure of statistical databases, including international and domestic 
statistics

• Assumption of temperature assumed as the most important weather parameter
• Importance of other weather parameters (rain, storms, humidity, hours of sunshine, air 

pollution) largely unknown
• Role of weather extremes unknown
• Role of information in decision-making unclear
• Role of non-climatic parameters in infl uencing travel fl ows unclear (e.g. perception of 

security and political instability, risk perceptions, destination perception)
• Existence of fuzzy-variables problematic (terrorism, war, epidemics, natural disasters)
• Assumed linearity of change in behaviour unrealistic
• Future costs of transport and availability of tourism infrastructure uncertain
• Future levels of personal disposable income (economic budget) and availability of leisure 

time (time budget) that are allocated to travel uncertain

From: Gössling and Hall, 2006b, c, d; Hall, 2008a.
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capacity to adapt to climate change will depend on a range of other factors, 
including the overall capacity of the local and national economy to respond to 
change, the national innovation system, and a range of environmental health fac-
tors. Countries and destinations that are already under signifi cant environmental, 
social and/or economic stress will clearly fi nd it harder to adapt than those which 
are not. Given such a situation it should therefore not be surprising that the IPCC 
report (Nicholls et al., 2007) concluded with a high degree of confi dence that 
adaptation for the coasts of developing countries will be more challenging than for 
coasts of developed countries, due to constraints on adaptive capacity.

Many of the less developed countries (LDCs) that have strongly developed 
tourism industries are therefore greatly at risk from the effects of climate change 
(Gössling et al., 2008). Scott et al. (2008a) estimated that that the total number 
of international arrivals to LDCs corresponds to approximately 0.9% of all inter-
national tourist trips made in 2005. However, as trips from tourist generating 
areas in the industrialized countries to the least developed countries are usually 
long-haul, the share of distances travelled and emissions associated with these 
trips is higher, amounting to 4.7% of the transport volume (by passenger kilo-
metre) and 4.6% of the CO2 emissions caused by international tourist air trans-
port (Scott et al., 2008a). This highlights that there may be a general trade-off 
between tourism’s development benefi ts in the LDCs and its contribution to 
climate change (Gössling et al., 2009a). 

Table 2.3 details the developing economies for which visitor expenditure 
represents 10% or more of GDP. Vulnerability is also assessed by whether the 
country’s tourism industry is substantially dependent on ecotourism or being a 
long-haul destination as well as having tourism in coastal areas. Of the four 
developing economies for which visitor expenditure is greater than 50% of GDP, 
all are islands and three are long-haul destinations. All of the ten countries for 
which visitor expenditure is between 25% and 50% of GDP are islands and long-
haul destinations. Of the 21 countries for which visitor expenditure is between 
10% and 25% of GDP, only Zimbabwe is not either a coastal destination or an 
island developing economy. Although not included in the table it should also be 
noted that of the 20 less developed economies for which visitor expenditure 
accounts for between 5% and 10% of GDP only two economies are not either 
coastal destinations or islands, while the majority are also long-haul destinations.

The susceptibility of the less developed economies identifi ed in Table 2.3 is 
also reinforced by the assessments of several other studies of climate change, 
which have consistently identifi ed developing nations in Africa, the Caribbean, 
Indian Ocean, Oceania, and South and South-east Asia as the most at-risk tourism 
destinations from 2025 to the mid-21st century. Table 2.4 provides an overview of 
these assessments.

Using the same criteria, a number of ‘winners and losers’ from climate 
change were recognized in the developed world. Gössling and Hall (2006d), for 
example, identifi ed the south-west USA and the Mediterranean as the most at-
risk destinations with respect to climate change because of the cumulative effects 
of a number of elements of global environmental change while with respect to 
specifi c factors, the Gold Coast (Australia) and Florida were also identifi ed at risk 
from sea-level rise, coastal California and Florida from urbanization, and  Australia
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Table 2.3. Tourism and developing economies: vulnerability to climate change.

Type of vulnerability

Developing 
economies Region

UNCTAD 
economic
groupings

Nominal GDP 
2006  ($m)

Total 
expenditure 
of visitors 
2006 ($m)

Visitor
expenditure 

as % of GDP 
2006

Ecotourism/
Nature-based

tourism Coastal Islands
Long-haul
destination

>50% tourism GDP
China, Macao SAR Eastern Asia A 14,293 9,337 65.3 x
Palau Oceania A, F 156 90 57.6 x x
Anguilla Caribbean A 201 107a 53.2 x x
Cook Islands Oceania B 177 90 50.8 x x

25–<50% tourism GDP
Maldives Southern Asia B, F, G 907 434a 47.9 x x
Seychelles Eastern Africa A, F 707 323 45.7 x x
Aruba Caribbean A 2,380 1,076 45.2 x x
Turks and Caicos 

Islands
Caribbean A 648 292b 45.1 x x

Saint Lucia Caribbean A, F 933 347a 37.2 x x
Vanuatu Oceania B, F, G 361 109 35.6 x x
Antigua and 

Barbuda 
Caribbean A, F (e)1,002 347a 34.6 x x

Bahamas  Caribbean A, F (e)6,175 2,079 33.7 x x
Barbados Caribbean A, F 3,446 978a 28.4 x x
Cape Verde Western Africa B, F 1,116 286 25.6 x x

(Continued)
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Table 2.3. (Continued)

Type of vulnerability

Developing 
economies Region

UNCTAD 
economic
groupings

Nominal GDP 
2006  ($m)

Total 
expenditure 
of visitors 
2006 ($m)

Visitor
expenditure 

as % of GDP 
2006

Ecotourism/
Nature-based

tourism Coastal Islands
Long-haul
destination

10–<25% tourism GDP
Lebanon Western Asia A 22,064 5,491 24.9 x x
Saint Kitts 

and Nevis 
Caribbean A, F 487 116a 23.8 x x

Saint Vincent 
and the 
Grenadines

Caribbean B, F (e)480 113a 23.5 x x

Grenada Caribbean A, F (e)413 93b 22.5 x x
Dominica Caribbean B, F 316 68b 21.5 x x
Samoa Oceania B, F, G (e)429 91 21.2 x x
Belize Central 

America
B 1,217 253a 20.8 x x x

Cayman 
Islands

Caribbean A 2,447 509 20.8 x x

Fiji Oceania B, F 3,103 636 20.5 x x
Jamaica Caribbean B, F 10,316 2,094 20.3 x x
Mauritius Eastern Africa B, E 6,413 1,302 20.3 x x
Zimbabwe Eastern Africa C, E 1,765 338 19.2 x x
São Tomé and 

Príncipe
Middle Africa C, D, F, G 74 14a,b 18.9 x x

Montserrat Caribbean A 46 8a 17.4 x
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Cambodia South-eastern 
Asia

C, G (e)6,648 1,080 16.2 x x

Jordan Western Asia B 14,336 2,008 14.0
French Polynesia Oceania A 5,643 785 13.9 x x
Gambia Western Africa C, D, G 511 69 13.5 x x
Dominican

Republic 
Caribbean B 31,593 3,792b 12.0 x x

Bahrain Western Asia A, H (e)15,884 1,786 11.2 x x
Morocco Northern AfricaB 65,365 6,899 10.5 x

(e) Estimate.
a Visitor expenditure excluding transport.
b Most recent available fi gure.
UNCTAD economic groupings:
A – 2000 per capita current GDP above US$4,500: High-income (42)
B – 2000 per capita current GDP between US$1,000 and US$4,500: Middle-income (50)
C – 2000 per capita current GDP below US$1,000: Low-income (65)
D – Heavily indebted poor countries – HIPCs (41);
E – Landlocked developing countries – LLDCs (31)
F – Small island developing States – SIDS (29)
G – Least developed countries – LDCs (49)
H – Major petroleum exporters (22)
I – Major exporters of manufactured goods (12)
J – Emerging economies (10)
K – Newly industrialized economies (8) 
(From: Derived from UNCTAD (2008) data).



24 C.M. Hall

Table 2.4. Estimated climate change vulnerability of tourism in developing regions.

Study
Timeframe 
assessed

Vulnerability 
categories Regions

Deutsche Bank 
Research, 2008

2030 Negatively affected 
(slightly or 
strongly)a

South America, Caribbean/
Mexico, South-east Asia 
(including China 
and India), Middle East, 
Africab

Gössling and Hall, 
2006d; Hall, 2008a

Mid-21st
century

Moderately to 
strongly negatively 
impactedc

Africa, Asia, especially coastal 
China, Latin America, Small 
Island Nations 

Halifax Travel 
Insurance, 2006

2030 Identifi es at-risk 
destinationsd

Caribbean, North Africa 
(Morocco and Tunisia), 
India and the Indian Ocean, 
Maldives and Seychelles

Hamilton et al., 2005 2025, +4°C 
warming 
scenario

Negative impact on 
tourist arrivalse

Caribbean/Mexico, South 
America (except Chile), 
Africa (except Zambia and 
Zimbabwe), Middle East, 
South-east Asia (except 
China)

Scott et al., 2008a Mid-21st 
century

Vulnerability
hotspotsf

Caribbean, Indian and Pacifi c 
Ocean Small Island 
Nationsg

aImpact criteria considered: climatic changes, regulatory burdens, substitution effects, adaptation 
capacities.  Data sources and indicators for these criteria were not identifi ed.
bMany nations in the Middle East and Africa were ‘not examined’, however no rationale was provided 
regarding availability of information for selected nations.
cImpact criteria considered: land and marine biodiversity loss, urbanization, water security, sea level rise, 
regime change, fuel costs, temperature changes, disease potential.
dImpact criteria not stated, although items notes included climate changes, sea level rise, changing 
weather patterns, no rationale was provided regarding availability of information for selected nations.
eImpact criteria considered: change in annual average temperature.
fImpact criteria considered: summer and winter climatic change, increases in extreme events, sea level 
rise, land and marine biodiversity loss, water scarcity, political destabilization, health impacts/disease 
potential, transportation costs, and relative importance of tourism to the economy (also utilizing Gössling 
and Hall (2006d) results).
gSouth America, Africa, Middle East, South-east Asia were identifi ed as potentially vulnerable, but not 
listed as ‘hotspots’ due to insuffi cient information on magnitude of potential impacts.
From: After Gössling et al. (2009a). 

from water security. In the European context it has also been argued that coun-
tries bordering the Mediterranean will suffer substantially from climate change 
(Hamilton et al., 2005; Gössling and Hall, 2006a, d; Deutsche Bank Research, 
2008). In contrast, those that may gain include the Benelux countries, Denmark, 
Germany, and the Nordic and Baltic countries. However, the greater capacity of 
developed countries such as France, Italy and Spain to adapt to climate change 
means that forecasts as to the demise of tourism in those countries at least in the 
medium term may be quite problematic as adaptation mechanisms such as 
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changes in seasonality may mean that while there may be a decline in visitor 
numbers in summer as a result of extremely high temperatures, visitor numbers 
may increase in winter thereby balancing the overall contribution of tourism to 
the economy. Indeed, it may even be possible to develop destination manage-
ment scenarios in the European Mediterranean coastal destinations that will pro-
vide more balanced seasonal tourism demand than what exists at present (Hall 
and Lew, 2009).

Conclusions

There is now a substantial policy gap between the perspectives of climate change 
researchers of what is required to limit the negative effects of climate change 
and the actions of governments around the world – and the gap appears to be 
widening. For example, in February 2009 Professor Chris Field, one of the lead 
authors of the North America chapter in the 2007 IPCC report on climate 
change (Parry et al., 2007), speaking at the American Science conference in 
Chicago, said future temperatures ‘will be beyond anything’ predicted, ‘fresh 
data showed greenhouse gas emissions between 2000 and 2007 increased far 
more rapidly than expected … We are basically looking now at a future climate 
that is beyond anything that we’ve considered seriously in climate policy’ (BBC 
News, 2009). Similarly, James Hansen, another leading climate change scien-
tist, wrote in an opinion piece in The Observer that ‘Coal-fi red power stations 
are death factories. Close them’ (Hansen, 2009).

The reasons for the highly charged policy environment primarily relate to the 
implications of the costs of any mitigation and adaptation strategies (Monbiot, 
2006). For example, application of the ‘polluter pays’ principle to an area such 
as aviation would have signifi cant impacts on costs of airline passenger and 
freight costs and therefore levels of demand (Hall, 2008a). In addition, climate 
change is now part of wider political debates and appears to be emerging as a 
factor in electoral campaigns (Hall and Lew, 2009). Nevertheless, economic 
interests and especially fears of an economic and employment crisis still domi-
nate the political agenda over a climatic and environmental crisis. Many organi-
zations in the tourism industry, such as the World Tourism Organization (WTO) 
and the World Travel and Tourism Council (WTTC), also advocate the economic 
signifi cance of tourism while at the same time seeking to position it as an envi-
ronmentally friendly industry. Yet as this chapter has indicated it may be extremely 
diffi cult to reconcile the extent to which long-haul travel contributes to emissions 
to being a ‘green industry’ (Gössling et al., 2009b).

There are clearly enormous practical political diffi culties in reducing the eco-
logical footprint of tourism yet still achieving the economic benefi ts that tourism 
may bring, As discussed above, tourism is proportionately economically more 
important to LDCs, and it is germane to the present volume that those econo-
mies for which visitor expenditure represents a proportion of GDP above 5% are 
nearly all coastal destinations and island states. However, it is also clear that 
there are enormous knowledge gaps in understanding tourism and climate 
change relationships. With respect to emissions for example, there is a lack of 
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detail of the contribution of cruise ships and other marine passenger services. 
Nevertheless, the greatest knowledge gaps exist with the specifi c effects of cli-
mate change on tourism in particular locations and for specifi c types of tourism 
activity. Although the IPCC has produced excellent macro-accounts of climate 
change impacts, some regions, such as Asia, Africa and South America, have 
had very little research conducted specifi cally on climate change effects and tour-
ism (see also Scott et al., 2008a; Simpson et al., 2008). Such gaps also make it 
extremely diffi cult to understand the extent to which adaptation and mitigation 
processes can be effectively engaged in by the tourism sector or by government 
at various levels. Perhaps most importantly though, it needs to be realized that 
tourism is only a relatively small, albeit signifi cant part, of a much bigger picture 
of environmental, economic and political debate. 
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3 Managing the Coastal Zone: 
Learning from Experience? 

MICHAEL PHILLIPS

Introduction

The coastal zone has evolved in response to many natural and anthropogenic 
factors and processes. Therefore, it is logical these should be integrated within 
management strategies. Climate change and sea level rise now pose signifi cant 
threats to coastal regions and, consequently, many tourism destinations. Accepted 
strategies to manage coastal areas under threat are:

 ● hold the line;
 ● advance the line;
 ● retreat from the line; and
 ● do nothing.

However, each of these options comes with its own problems and consequences. 
Ketchum (1972) identifi ed six major spheres of human activity in the coastal 
zone, which still hold true: residency, recreation and tourism; industrial and 
commercial; waste disposal; agricultural, aquaculture and fi shing; conservation; 
military and strategic. However, these activities are increasingly in confl ict with 
one another as well as with natural processes. Consequently, the point at issue 
is how to protect and manage our coastal resources while accommodating grow-
ing development pressures. An evaluation of the present-day status of a coast-
line is fundamental in deciding whether to actively manage or refrain from 
intervention (Simm, 1996). In many vulnerable coastal areas beaches lie in front 
of built defences and it is important to differentiate between the general health 
of a beach and its function in coastal defence. A beach may be at a very low 
level and its volume may be reducing, but this does not necessarily mean that 
the beach needs managing to improve its defensive capability (Simm, 1996). 
Micallef and Williams (2002) argued that very little research work adequately 
addressed beach management needs and addressed this in their recent book 
(Williams and Micallef, 2009). Managing the coastal zone involves policies at 
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various geographical scales and the implementation of techniques to achieve 
these policy objectives. Consequently, this chapter will examine coastal man-
agement in response to climate change and sea level rise. It will consider prob-
lems caused by human interaction with physical processes, assess options for 
protecting coastal assets, examine policy options based on available capacity 
and conclude with strategic management recommendations.

Coastal Problems

The following case studies give examples of development and consequences of 
human attempts to provide a stabilized shoreline. Figure 3.1 shows a recently 
constructed cliff-top road in Praia, Cape Verde. It represents a signifi cant infra-
structure investment to support tourism development in the island. 

There is already evidence of settlement and repairs have been undertaken. 
Unfortunately, undercutting and erosion will be an ongoing process, causing fur-
ther future problems. The decision to site the road at this location highlights a 
common coastal problem, in that coastal processes are not considered in devel-
opment planning. Another example of an inappropriate development location is 
shown in Fig. 3.2. Here a property along the same coastal frontage in Praia is 
threatened by cliff retreat and the problem has been managed using rock armour 
at the cliff toe. However, ground movement has reduced armour effectiveness 
and further remedial actions will be necessary to prevent this property falling into 
the sea. Protection will be an ongoing and expensive process.

Fig. 3.1. Praia, Cape Verde.
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Cliff-top development in Albufeira, Portugal is clearly threatened by erosion 
(Fig. 3.3). This is a common problem along the Algarve coastline and some 
properties are now uninhabited. They are left vacant, in some cases by local 
authority enforcement, as a safety precaution due to the risk of collapsing into 
the sea. 

Figure 3.4 shows cliff protection measures near Cadiz, Spain. A hotel at the 
cliff top is the only property under threat should there be extensive cliff-falls. The 
local authority placed rock armour at the cliff toe along the coastal frontage and 
secured the cliff face with netting to contain rock falls and prevent potential injury 
to beach users. 

These cliff protection measures represent a signifi cant investment by the 
municipality while the beach itself evidences erosion and narrowing at many 
locations along its length. This increases the incidence of storm waves attacking 
the cliffs, resulting in further management costs. The paradox is that cliff material 
should naturally replenish the beach and adopted management strategies have 
reduced local sediment input. Consequently, this has increased beach erosion 
and has resulted in greater wave energy/storm impacts along the whole coast-
line. It could therefore be argued that the local authority has invested in long 
term shoreline degradation. However, military land at Barry Buddon, near 
Dundee, Scotland has evolved naturally with little disturbance and, consequently, 
the coastal dune system shows no evidence of degradation (Fig. 3.5). 

Adjacent land to the west has for centuries been used for various industries 
and activities. It has also been used as a landfi ll site and latterly for recre-
ational activities. Human use over time has necessitated stabilization and 

Fig. 3.2. Property under threat, Praia, Cape Verde.
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Fig. 3.3. Coastal development in Albufeira.

Fig. 3.4. Cliff protection measures.
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these measures have themselves caused erosion. Figure 3.6 shows rock 
armour protecting the dunes, but in reality, it is preventing natural reworking 
of the shoreline. In front of the armour, embryo dunes form as part of the 
natural process of coastline evolution.

South Wales, UK has many examples of development subsequently being in 
confl ict with coastal processes. In Porthcawl, the Esplanade seawall of 1887 was 
replaced in 1906 and again in 1934, as erosion continually undermined previ-
ous constructions (Carter, 1988). Beach levels continued to fall and in 1984, the 
coastal protection authority paved the beach with bitumen macadam (Fig. 3.7). 
While not aesthetically pleasing, only minor repair works have subsequently 
been needed and high value human infrastructure has been protected. 

A tidal harbour at Port Talbot, constructed for importing iron ore and coal, 
subsequently caused signifi cant erosion of the adjacent coastline. The prome-
nade and tourism infrastructure were themselves all constructed in a former 
sand-dune area. Here seawalls constructed to protect the promenade were 
undermined and coastal defence measures to protect seawalls fronting the 
promenade and industrial hinterland include rock armour revetments (Fig. 3.8; 
Phillips, 2009). 

The construction of the Millennium Park, Millennium Coastal Path and Earth 
Structure at Llanelli, South Wales, UK stimulated a tourism and domestic prop-
erty redevelopment strategy. However, this took place without due consideration 
of coastal processes and location. Furthermore, because of previous dereliction 
and lack of valuable infrastructure, temporal coastal data had not been collected 

Fig. 3.5. Military coastal land.
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Fig. 3.6. Rock armour protecting dunes.

Fig. 3.7. Bitumen revetment.
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as part of strategic monitoring. Consequently, following storm events the coastal 
path suffered catastrophic failure (Fig. 3.9), the Earth Structure suffered erosion 
and signifi cant damage became apparent on many newly constructed homes. 
Existing seawalls were undermined and required rock armour protection and 
their ability to protect recent developments is now in question. Causes and effects 
included inappropriate siting of infrastructure, advancing the line without due 
consideration of coastal processes and relocation of nearshore river channels. 
Lessons had not been learned following similar construction patterns elsewhere 
(Phillips et al., 2009).

Fig. 3.8. Aberavon promenade.

Fig. 3.9. Catastrophic failure of coastal path.



Managing the Coastal Zone 37

Protecting Coastal Assets

Without suffi cient data to enable accurate assessment of coastal processes and 
dynamics, it is unlikely that effective long-term protection of coastal assets will 
be achieved. However, the collection of quantitative data is often expensive 
and time consuming (Galofre and Montoya, 1995). Phillips (2008a) identifi ed 
unique short-term changes in coastal processes which had caused signifi cant 
infrastructure failure and similar work at another location showed marine 
aggregate dredging was not the signifi cant cause of local beach erosion 
(Phillips, 2008b). Without analysis of long-term datasets neither of these out-
comes would have been achieved. Qualitative data should enable identifi cation 
of socio-economic and environmental values associated with coastal use. Ideal ly, 
collection of data on coastal processes and sediment-related characteristics 
should include both physical and environmental components and be comple-
mented by subsequent long-term monitoring programmes. Identifi cation of local 
characteristics and/or problems and the socio-economic value of resources are 
vital for effective decision-making. Protection measures should be considered as 
a function of socio-economic pressures and physical environmental constraints. 
Micallef and Williams (2002) considered analysis in this context was often linked 
to understanding an environmental system, examining active management if 
present and identifying problems. Spatial assessment should evaluate external 
events, such as resort development which can infl uence natural beach dynamics, 
while temporal analysis should address timeline variation and causal change, 
such as sea level trends. Therefore, as argued by Bowman and Pranzini (2008), 
it is necessary to decipher the effects of time and space at different scales, on 
shoreline behaviour when designing an optimal coastal monitoring strategy. 
Remote sensing technologies utilizing satellite imagery, LiDAR and video sys-
tems are increasingly used to assess coastal change, and these are supported by 
numerical models that generate wave climates, sediment transport mechanisms, 
etc. Importantly, as stressed by Barale (2008), both in situ and remote sensing 
techniques should be integrated. In the UK, Shoreline Management Plans based 
on sediment cells provide large-scale risk assessments associated with coastal 
processes such as tidal patterns, wave height, wave direction and movement of 
beach and seabed materials. Their aim is to help reduce risks to people and the 
developed, historical and natural environments. 

Historically, human development in coastal areas has been protected from 
the sea by hard engineering structures, such as seawalls, breakwaters and 
groynes. A worldwide tendency to coastal erosion (Cipriani et al., 2004) has 
been locally aggravated by some of the very strategies implemented to reverse 
the pattern (Gillie, 1997; Weerakkody, 1997). While reducing coastal erosion 
locally, these structures tend to interfere with the natural transport of sand and 
cause coastal erosion further down the coast. Following port developments at 
Marina di Massa, Tuscany, Cipriani et al. (1999) reported that in order to protect 
the seaside resort, each kilometre of coastline was protected by 1.4 km of hard 
structures. Later work identifi ed 2.2 km of hard structures protecting every 
kilometre at Marina di Pisa, Tuscany (Cipriani et al., 2004). Of the 875 km of 
European coastlines that started to erode within the past 20 years, 63% are 
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located less than 30 km from coastal areas altered by recent engineering works 
(Europa, 2007a). Europe’s coast is under increasing threat from erosion. A fi fth 
of the enlarged EU’s coastline is already severely affected, with coastlines retreat-
ing by between 0.5 and 2 m/year and by 15 m in a few dramatic cases (Europa, 
2007b). However, Basco (1999) believed there are many misconceptions that 
seawalls increase erosion and believed policy decisions to locate infrastructure 
in the coastal zone are the cause. Seawalls are needed to protect inappropriately 
sited construction from storm damage but then are blamed for subsequent beach 
erosion. Kosyan et al. (2005) highlighted a similar situation when seawalls were 
built to protect the Black Sea coastal railway. Wiegel (2002) considered that 
seawalls cause erosion in special circumstances where they prevent erosion of 
an upland source of sand for a beach downdrift, whilst van der Weide et al.
(2001) recognized that engineering works along the coast often cause erosion 
and accretion. 

Because of the problems associated with hard engineering in the nearshore 
zone, not least cost and maintenance, alternative soft engineering techniques 
that work in conjunction with natural coastal processes are increasingly being 
used. These include the construction of submerged breakwaters that reduce the 
effective depth offshore and consequently reduce wave power and beach ero-
sion (Aminti et al., 2002). Beach nourishment is another soft engineering method 
used on eroded beaches worldwide. Although some argue it is unsustainable in 
the long term, it improves beach conditions, supports tourism and enhances 
beach appearance. A good example is Miami Beach, which by the mid-1970s 
had virtually no beach. Following beach nourishment and infrastructure improve-
ments, visitor numbers grew and this has resulted in an annual return of almost 
US$500 in foreign exchange alone, for every US$1 invested (Houston, 2002). 
Beach nourishment was undertaken at Marina di Massa, Italy, where offshore 
sand was dredged and dumped on the beach (Cipriani et al., 1999). The project 
was funded by bathing establishment owners and the local authority. The mean 
grain size of the borrow material was fi ner than the native beach sediment, which 
resulted in approximately 66% of borrow material disappearing within 1 year. 
Beach quality also worsened due to the fi ne sediments making the beach dusty. 
Although fi nancially successful in terms of tourist revenue, it led to a loss of faith 
in a soft engineering solution by private owners, tourism operators and local 
authorities alike. Subsequent work by Micallef et al. (2001) on a proposed beach 
nourishment project at St George’s Bay, Malta showed a high probability (0.95) 
of a mild impact during the post-construction phase with fi ne-grained sediment 
as against a high probability (0.86) of a negligible impact with coarse-grained 
sediment. Had these fi ndings been applied at Marina di Massa, nourishment 
would have been more successful. Nourishment is commonly practised along the 
North Adriatic coast and 10 million m3 has been used in 10 years along a 45 km 
coastal stretch. Studies of beach nourishment’s potential to reconstruct beach/
dune systems are currently being evaluated and early results showed beach man-
agement practices and shoreline orientation to be critical (Bezzi et al., 2009). 
However, Bochev-van der Burgh et al.’s (2009) studies on the central 
Netherlands coast found that noticeable changes in foredune morphology were 
not evident until several years after commencement of nourishment activities. 
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The lesson is beach nourishment can be a sustainable way to manage coastal 
erosion provided that coastal processes are appropriately considered. Following 
nourishment, the new wider beach protects the shore from storm impacts while 
increasing recreational benefi ts and tourism-related opportunities (Benassai 
et al., 2001). Issues include estimation of required sand volumes, locating sedi-
ments on the continental shelf, environmental compatibility, extraction tech-
niques and projected costs (Lupino and Riccardi, 2001). Beach nourishment is 
now the preferred US coastal erosion response (Leatherman, 1997; Harris et 
al., 2009) and, as argued by Symes and Byrd (2003), there is a natural sym-
metry to combating coastal erosion with sand won from the sea. However, as 
specifi ed by Williams and Micallef (2009), when carrying out beach nourish-
ment it is important to adhere to established guidelines and procedures, other-
wise repercussions include large scale changes to geomorphological and 
ecological characteristics. 

Another soft engineering solution, which has been used internationally to 
good effect on eroding coastlines, is beach drainage (Turner and Leatherman, 
1997). The link between groundwater fl ow and beach erosion/accretion has 
been documented by many authors, including Turner and Nielsen (1997). Lower 
groundwater levels allow a relatively large volume of water in the run-up phase 
to percolate through the beach face, which in turn reduces the erosive back-wash 
effects. Piccini et al. (2006) assessed its application in Ravenna, Italy and found 
that although successful, the presence of an impermeable clay layer signifi cantly 
reduced the beach drainage system’s effi ciency. Bowman et al. (2007) showed 
beach accretion and shoreline advance at Alassio Beach, northern Italy, but also 
found ineffi ciencies in the beach drainage system. Conversely, at Enoe and 
Hornbæk in Denmark, beach drainage has been completely successful and at 
the former location, erosion has stopped and annual beach nourishment can-
celled. As part of a long term strategy to protect Venice against the effects of 
climate change and sea level rise, dune systems seaward of the Venice Lagoon 
are being restored. In Avalon, New Jersey, municipal economic resources have 
been used to enhance landforms as protection structures. Dunes have been 
restored and heightened, sand fences installed and sediment budgets controlled. 
Consequently, one of the wealthiest communities ranks in the lowest 1% of state 
property taxes and has the lowest property insurance costs (Nordstrom et al.,
2009). The value of using natural processes to protect coastal assets is becoming 
increasingly clear.

Coastal Management 

The seminal work on Integrated Coastal Zone Management (ICZM) by Cicin-Sain 
and Knecht was fi rst published in 1998 and it is still the major reference on this 
topic. It is an academic and practitioners’ guide for developing and imple-
menting effective coastal management, giving guidance on resolving diffi cult 
policy issues. Sauer (1963) identifi ed the general management problems of 
integrating physical and cultural environments, exemplifi ed by Granja’s (2001) 
assertion that lack of coastal management had irreversibly contributed to the 
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gradual degradation of Portugal’s natural heritage, including the landscape that 
is one of its key elements. She further argued that management implies an under-
standing of geoforms, their generation, longevity and relationship with the eco-
systems dependent on them. Therefore, to promote conservation and 
management of the coastal zone, it is important to understand not only present-
day factors and processes, but also those that have been active in the recent 
geological past.

Strategic planning for the management of our coasts relies implicitly upon an 
understanding of the physical processes responsible for shaping coastal morphology.
 (Reeve and Spivack, 2001:55)

The coastal zone has evolved from many natural and anthropocentric factors 
and processes and it is logical that management concepts inherent to these fac-
tors should be integrated. This has not always been the case, demonstrated by 
the coastal examples earlier in this chapter. The approach suggested by van der 
Meulen et al. (2001) is that ICZM is a cyclic process of problem recognition, 
planning, implementation and monitoring. This includes recognition of the 
country’s institutional setting in terms of stakeholders and the respective man-
date, capacity, commitment and fi nancial potential. Calado et al. (2009) 
assessed geographical, environmental, cultural, political and institutional 
aspects of the Azores archipelago when devising a new management strategy 
for the Azores Marine Park, while Coutinho et al. (2009) recognized the impor-
tance of geological classifi cation and hazard assessment in constructing man-
agement and constraints maps. It is important to accept differences amongst 
stakeholders and understand potential confl ict when deciding who has most 
rights. Policy and implementation will be infl uenced by strategic and socio-
economic potential in conjunction with available techniques for defending the 
coastline. Society’s socio-cultural matrix (Ferreira et al., 2009), ineffi cient insti-
tutional frameworks (Mercado et al., 2009) and science–management barriers 
(O’Connor et al., 2009) are seen as preventing effective ICZM. However, these 
limitations could be overcome utilizing multi-criteria decision-making techniques 
(Mosadeghi et al., 2009).

increasing populations and development are placing signifi cant stresses on coastal 
resources; rising sea level is causing land loss, creating a collision course of social 
and sea level trends.
 (Leatherman, 2001:181)

The cost and sustainability of technological solutions will be a critical factor as 
the use of seawalls to protect the coastline is now being questioned on the basis 
of expense and effectiveness (Cipriani et al., 1999; van der Weide et al., 2001; 
Wiegel, 2002). However, as advocated by van der Weide et al. (2001), to 
design appropriate mitigating measures, causes should be properly analysed 
and the technical and economic feasibility of such mitigating measures should 
be evaluated. Groyne-fi eld techniques to facilitate sedimentation (Kunz, 1999), 
submerged groynes to reduce nearshore wave energy (Jackson et al., 2002; 
Robertson et al., 2002), beach drainage (Turner and Nielsen, 1997) and beach 
nourishment (Cipriani et al., 1999; Benassai et al., 2001; Lupino and Riccardi, 
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2001; Micallef et al., 2001) work in conjunction with natural coastal processes. 
Decision makers will need to consider these aspects when deciding future coastal 
management policies.

Granja and Carvalho (2000) recognized that it was unrealistic to believe that 
all coastlines can be protected from impending sea level rise and subsequent 
coastal erosion. They suggested managed retreat and selective conservation of 
parts of the coast that are important to society and to use technological develop-
ments, where possible, to halt inland beach migration. It may be argued on 
socio-economic grounds, however, that hard engineering with its associated 
problems will still be necessary. If human activities and global change result in 
coastal zone losses, risk assessments will have to be undertaken to consider 
overall consequences. These will include costs for defending buildings and infra-
structure, environmental issues, and associated socio-economic benefi ts. Stake-
holders will be unwilling to allow areas of high value real estate to be abandoned 
to the will of the sea unless cost–benefi t analysis and, more importantly, political 
will prove otherwise. Interestingly, Martins et al.’s (2009) study of coastal com-
munity shoreline retreat perceptions found the majority of respondents would 
accept having their homes relocated, provided there was evidence to support 
them being in danger.

Beach management and sea defences can be justifi ed on socio-economic 
grounds for a particular region and community that depends on the beach, 
even though these may cause the acceleration of coastal erosion further along 
the coastline. Consequently, the use of risk assessment tools in conjunction 
with benefi t–cost analyses (Granja and Carvalho, 2000) could be used to jus-
tify policies of managed retreat where irreversible loss is evident. Strategies for 
management of the coastal zone generally agree with those suggested for cop-
ing with the negative effects of climate change. According to the Environmen-
tal Scientist (1999), they include prevention of loss, tolerance of loss and 
changing activities and location, while the mechanisms to achieve these strate-
gies include institutional, legal, fi nancial and technological aspects. Diffi cult 
decisions will need to be taken irrespective of stakeholder interests and there 
will be economic consequences (Leatherman, 2001). Policies will therefore 
need to integrate the complex inter-relationships of Ketchum’s (1972) spheres 
of human coastal activity. Geographical Information Systems (GIS) analysis 
can aid this process by producing spatial datasets that have direct value for 
coastal stakeholders, planners and decision makers. Furthermore, these sys-
tems can be tailored on a regional basis or for individual shorelines (Kalliola 
and Laurila, 2009). 

Summary and Future Strategies

According to Johnson and Scholes (1988), strategic management involves the 
following:

1. Analysis, where one seeks to understand the content of a system, the status 
of existing management, if any, and whether one should take any action.
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2. Choice of the different courses of action available.
3. Implementation, where the chosen option is put into effect.

Strategic management for coastal tourism destinations with respect to climate 
change and sea level rise must address the following:

 ● Increased storminess: this will signifi cantly impact on coastal infrastructure;
 ● Sea level rise: this will vary, even along the same coastline, leading to 

increased erosion/beach loss. Coupled with increased storms, impacts 
and coastal damage will worsen;

 ● Resilience: how quickly will tourism economies of affected coastal communi-
ties recover? This will be a critical issue for Small Island Developing States 
(SIDs); and

 ● Risk: vulnerability analysis and adaptive capacity.

Results of research and monitoring must be evaluated in the context of strategic 
management, and management options justifi ed for coastal environmental pro-
tection. For climate change and sea level rise, understanding of the coastal region 
will rely on temporal and spatial data collection. Existing and proposed develop-
ments should be assessed alongside predicted change and decisions should be 
taken on socio-economic grounds. Shoreline trends can be determined from 
aerial photographs, remote sensing data and physical monitoring techniques. 
Trend impacts on infrastructure should be analysed in the context of existing 
management, e.g. seawalls, breakwaters, etc., and economic value. GIS is an 
excellent planning tool whereby spatial and temporal change can be represented 
alongside cultural use. From a policy perspective, decision makers can evaluate 
options such as ‘hold the line’ and subsequently assess available methods by 
which this can be achieved, using hard or soft engineering. Once implemented, 
monitoring should continue and strategies be re-evaluated on a cyclical basis. 
Unfortunately, some countries will be restricted on available adaptation choices. 
For SIDs, climate change and sea level rise impacts will be disproportionally 
compounded. Inundation and low elevations will affect available options. There-
fore, vulnerability analyses will underpin adaptive strategies, which unfortunately 
must be based on response capacity. Many SIDs rely on their tourism economies 
and resilience will be the major driver. If strategic options are not evaluated with 
appropriate forward planning, coastal destinations will be under even more 
threat. There is now an opportunity to learn from past mistakes, otherwise we 
may have to pave all our beaches (Fig. 3.7).
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4 Defi nitions and Typologies 
of Coastal Tourism Beach 
Destinations

ALLAN WILLIAMS

Introduction

Some 50% of the world’s coastline is currently under threat from development 
and it is estimated by Finkl and Kruempfel (2005) that by 2025, circa 75% of the 
world’s population will live within 60 km of the sea; Povh (2000) stated the same 
percentage by the year 2020. This will result in a major thrust for coastal tourism, 
one of the world’s largest industries (Klein et al., 2004). Currently, in several 
coastal areas of France, Italy and Spain, the built-up area exceeds 45% (EEA, 
2006), and in these plus Greece and Turkey, tourism receipts account for some 
5% of the gross domestic product (WTO, 2006). These countries account for ‘the 
most signifi cant fl ow of tourists. ... a sun, sea and sand (3S) market’ (Dodds and 
Kelman, 2008:58). In 2006, global tourism was worth US$733 billion, employed 
8% of the global workforce and estimates were for 1.6 billion international tour-
ists by 2020 (www.Tourism.concern). ‘Travel & Tourism’ worldwide, is expected 
to grow at a level of 4.0% per year over the next 10 years and is one of the larg-
est growth industries in the world (www.wttc.org). 

This means that beaches will be in even greater demand – they are big busi-
ness and good beaches are worth billions of tourist dollars (Clark, 1996). As 
beaches worldwide take huge numbers of tourists in order to accommodate this 
development, a sound infrastructure should be in place in order to realize the real 
economic and social values of the ‘beach industry’, otherwise unregulated tour-
ism development will continue to devastate environments, degrade cultures and 
destroy traditional livelihoods. From a number of coastal-marine ecosystems 
peer-reviewed non-market valuation studies (1970–2006) carried out by Wilson 
and Liu (2008:130), beach recreation ‘got inordinate attention in the economic 
literature.’ This emphasizes that environmental scientists should be very involved 
in tourism issues (Hall, 1997).

In the Mediterranean region, tourism is the most important activity with 
298 million international tourist arrivals in 2008, followed by approximately 

www.Tourism.concern
www.wttc.org
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400 million domestic tourism arrivals. However, it is highly seasonal, being just 
3 months and mainly concentrated upon the coastal strip, which has a perma-
nent population of circa 460 million, a fi gure which is postulated to grow to 
520 million by 2025 (Eurostat, 2009). Visitors to the coastal zone were esti-
mated as some 250 million (international and domestic) in 2008 and this num-
ber will increase substantially, in line with a forecasted 368 million tourists by 
2020 (UNEP and UNWTO, 2008). In the UK, tourism surveys show that >40% 
of all tourism is motivated by visits to the coast; is worth £110 billion and 
employs more than 1.3 million people – some 5% of all employed people 
(www.visitbritain.co.uk).

In California, beaches have >567 million visits compared to 286 million to 
all US National Park Service lands, and the Government between 1995 and 
1999 received US$14 billion in tax revenues annually from tourists (King, 1999). 
Houston (2002) stated that travel and tourism is the USA’s largest industry, 
employer, and earner of foreign exchange and beaches were the major factor in 
this tourism market. At Miami Beach, Florida, expenditure of circa US$65 million 
for a beach nourishment scheme has produced some US$2.4 billion annually in 
foreign exchange from tourists and, each year, some 85 million tourists to Florida 
contribute US$65 billion to the state’s economy (Houston, 2002). In Barbados, 
local beaches are deemed to be worth >US$13 million to the local economy 
(Dharmaratne and Braithwaite, 1998). 

Beach Types

There are a variety of beach classifi cations. To a geomorphologist, they can be 
linear (long, straight), e.g. beaches found on the barrier islands of South Caro-
lina and Virginia, USA (Fig. 4.1), pocket as found at the head of a bay, e.g. St 
Georges Bay, Malta and Durdle Door, UK (Fig. 4.2), or zeta (curved at one end), 
e.g. Half Moon Bay, California, USA and Rhosilli, Wales, UK (Fig. 4.3). They can 
also cover a spectrum ranging from dissipative (many waves in the surf zone, low 
beach gradient) to refl ective (small number of waves, a steeper beach face), 
essentially based on wave climatology (high–low energy) and beach material 
composition. To both geomorphologist and tourist they can be viewed as being 
composed of mud, sand, pebbles, cobbles, boulders, with an emphasis on sand 
for the tourist, although the same beach can exhibit sand in summer under con-
structive waves and pebbles in winter when destructive waves tend to be far 
more common – hurricane/typhoon areas excepted (Fig. 4.4). In Barbados, they 
classify beaches according to usage: heavy, medium and dense (CEES, 2006). 

Beaches can also be either natural or artifi cial (sediment brought in from 
elsewhere, e.g. Miami). In Italy, >20 million m3 of marine sand have been used 
for nourishment (Pranzini, 2004). Therefore pioneering gravel beach nourish-
ment schemes have been introduced aimed primarily for coastal defence and 
these beaches (Carrarra marble in some instances) have become intensively 
used for recreation during summer months and are a valuable adjunct to the 
tourist industry (Cipriani et al., 1999, 2004; Cammelli et al., 2004). The beaches 
have low cost/maintenance factors and gravel is one of nature’s best methods of 

www.visitbritain.co.uk
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protecting a coastline, as it results in wave force diffusion. The current artifi cial 
fad, is for beaches to be temporarily placed in the main squares of cities during 
summer months, e.g. Paris, France (Fig. 4.5) and Birmingham and Nottingham 
in the UK.

Fig. 4.1. A linear beach, Virginia, USA.

Fig. 4.2. A pocket beach, Durdle Dor, UK.
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Fig. 4.3. A zeta curve beach, Rhosilli, Wales, UK.

Fig. 4.4. The same beach (a) summer and (b) winter.
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However, the following classifi cation (resort to rural) covers all beaches that 
a tourist might fi nd anywhere in the world (Williams and Micallef, 2009). 

Resort

Walton (2000:21) asked a question regarding UK resorts: ‘How important does 
the holiday industry have to be in a town before it can be classed as a resort? This 
is increasingly important in the early C21st as old resorts transmute into com-
muter or retirement centres and begin to lose their generic cultural distinctiveness.’ 
The following are not universals but are recurrent, in that resorts are recognizable 
as distinctive town types, but have as many variations as colour in a chameleon. 
As seaside resorts approached their UK popularity peak in 1951, >100 resorts 
had 5.7% of the population, which indicated their importance (Theroux, 1983:21). 
UK resorts are very distinctive, and may be best summed up in the words of 
Theroux (1983:349–351): 

The character (of seaside resorts) was fi xed, and although few coastal places 
matched their reputation, every one was unique…. And there was such a thing as a 
typical resort on the coast … There was always an Esplanade, and always a 
Bandstand on it; always a war Memorial and a Rose Garden…. A Lifeboat station 
and a Lighthouse, and a Pier. A Putting Green, a Bowling Green, a Cricket Pitch, 
and a church the guidebook said was Perpendicular. The pier has been con-
demned. It was threatened with demolition…. The railway had been closed 
down … and the fi shing industry folded fi ve years ago. The art-deco cinema was 

Fig. 4.5. ‘Paris plage’ – a nourished city beach.
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now a bingo hall…. The new bus shelter has been vandalised. It was famous for its 
whelks. It was raining.

As a genus, especially in tourist ‘hot spots’ e.g. the Caribbean and the Mediter-
ranean, coastal resorts should be located on a beach adjacent to an accommo-
dation complex (hotel/apartment/camp site), where a substantial proportion of 
beach users are resident and management is the responsibility of the complex. 
A host of facilities is usually prevalent, e.g. windsurfi ng, speedboat towing activi-
ties (e.g. ‘rings’, ‘bouncy castles’, ‘bananas’), as recreation is the main aim; Club 
Med epitomizes this type of resort.

Urban

These serve large populations that have well-established public services, e.g. 
primary school(s), bank(s), religious centre(s), internet cafés, with a clearly 
demarcated central business district and commercial activities, e.g. harbours and 
marinas. Urban beaches are located within/adjacent to the urban area and are in 
the main freely open to the public.

Village 

These are found outside the main urban environment (Fig. 4.7). They have a 
small, permanent population refl ecting access to organized but small-scale 
community services such as a primary school(s), religious centre(s) and shop(s). 

Fig. 4.6. A resort beach, Weston-super-Mare, UK.
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This also includes ‘tourist villages’, mainly utilized in the summer months, as well 
as ‘ribbon development’ between urban and rural environments. It is arguably 
the most diffi cult defi nition of the fi ve bathing area types. The beach area can be 
reached by public/private transport.

Rural

These would be found outside the urban/village environment. They are not readily 
accessible by public transport and have virtually no facilities – perhaps a small 
summer shop, car park and/or toilet. In the Mediterranean context, permanent 
land-based recreational amenities (such as golf courses) and summer-time beach-
related recreational facilities (e.g. banana boats, jet skiing etc., which are typical of 
resorts) may be found. Housing is limited in number (generally 0–10 but may be 
more depending on the size of the coastal stretch) and is usually of a temporary 
(summer) nature, although a permanent (year long) residency can occur, but there 
is no permanent community focal centre (religious centre, primary school, shops, 
cafés, bars). The beaches have little or no beach front development and are greatly 
valued by beach users for their quietness and natural (unspoilt) qualities.

Remote

These may be defi ned by diffi culty of access, largely by boat or on foot – a walk 
of up to or over 300 m. They can be adjacent to either village or rural areas but 

Fig. 4.7. A village beach, Newton, Wales, UK. 
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rarely with urban areas (Fig 4.8). They are not supported by public transport and 
have very limited (<5 if any) temporary summer housing. In the Mediterranean, 
restaurants/secondary summer homes may be found in the summer season but 
permanent dwellers are few and far between.

Tourist Preferences

Beach type 

From a study carried out in Wales, UK (n = 854), only 3% preferred a large 
resort, e.g. Llandudno and Rhyl, 6% preferred an urban beach, e.g. Swansea, 
30% a village, e.g. Saundersfoot, while 416 (48%) preferred a rural beach with 
basic facilities only, i.e. toilet, refreshments and car park, e.g. Southerndown, 
and 13% a beach with no facilities (remote). Even users at large resorts expressed 
these sentiments (Fig. 4.9). This may be attributed to the fact that companions 
and children have other needs that can be satisfi ed in such large resort beaches, 
but also location and access availability comes into the decision-making process. 
This could have far-reaching implications for tourism promotion. 

This was investigated further in Malta, an island with an area of some 
316 km2 and a population of circa 400,000. Tourism, the third largest industry 
after construction and fi nance, constitutes some 24% of the gross domestic prod-
uct and 27% of the country’s employment (MTA, 2004). Out of 154 beach users 
who were interviewed, 42% expressed a preference for a beach with basic 

Fig. 4.8. A remote beach, Falkland Isles.
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facilities when visiting alone or with a partner, contrasting with 18% when 
children were involved. Only 2% expressed preference for a resort beach when 
with a partner, but this rose to 14% when children were involved; for a beach 
with no facilities the fi gures were 18% and 2%, respectively; similarly, fi gures of 
7% and 17% were recorded for urban beaches.

Beach requirements

Having established fi ve types of beach areas, what does a ‘typical tourist’ require? 
Surveys were carried out on beach user preferences in Wales, UK (n = 2345, 
98% locals), Hollywood beach, Florida, USA (n = 83, 76% locals), the Costa 
Dorado, Spain (n = 157, 95% locals), Malta (n = 154, 65% local and 34% north-
ern European) and Turkey’s Aegean coast (n = 245, 12% local and 88% north-
ern European). Fifty beach aspects were given in a questionnaire and results 
showed that fi ve parameters were of the greatest importance: safety, facilities, 
water quality, litter and scenery (Table 4.1). These should be weighted in that 
tourists at a remote beach would not expect to fi nd lifeguards, sun-loungers, 
showers etc. at the beach area, whereas these would be mandatory at any resort 
beach area. Water quality and safety dominated the results (Table 4.1) with the 
other parameters jostling for position.

Fig. 4.9. Preferred beach type versus beach preference where interviewed: a, no 
 facilities; b, basic; c, village; d, urban; e, resort (adapted from Morgan, 1996). 
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Table 4.1. Ranking of the fi ve main preference parameters (1 = highest).  

Parameters Malta UK Turkey Spain USA

Facilities 3 5 3 4 3
Water Quality 1 3 1 2 5
Litter 4 4 2 3 1
Scenery 5 1 5 5 2
Safety 2 2 4 1 4
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Water quality
User preferences showed that this was of prime importance. However, it should 
be noted that problems associated with microbiological sampling of sea water 
are well documented and fraught with diffi culty (Fleisher, 1985, 1990; Jones 
et al., 1990; Rees, 1997). Several factors apply to beach quality sampling, e.g. 
variation between analysts, methods, culture mediums, choice of sampling loca-
tion, number of transects from which samples are taken, number of sampling 
points on any stretch of beach, time of sampling (spring to neap tides), sampling 
frequency, wind, tide, currents and sunlight can all contribute to result inconsis-
tency. Therefore is it possible to take a representative sample? Rees (1997:1) has 
commented that, ‘Current bathing water quality monitoring regimes are so fun-
damentally fl awed that we can have little or no confi dence in the accuracy of 
respective, arbitrary and almost limitless variable set of statistics. It is impossible 
to guarantee the quality of a bathing water, as a beach award implies to the 
unknowing’. In many ways we pay lip service to this parameter, as a sample 
taken for example on a weekly/fortnightly basis from a beach can in no way be 
statistically justifi ed as representative of that beach area, albeit analysis for the 
many parameters is carried out quite diligently. It is noteworthy that the EC has 
introduced a new directive (CEC, 2006), which now profi les water quality at 
beaches and is a much better system than the old one (CEC, 1976).

Safety
Safety on urban and resort beaches is paramount (Fig. 4.10a, b). This would 
involve zoning a beach for swimming, water sports etc., lifeguard presence 
(including equipment, telephones and fi rst aid), adequate signage of potential 
problem areas together with a site risk assessment analysis. The high priority 
given to lifeguards in Spain is perhaps refl ected in beach sea slope steepening, 
as a result of coarse-grained sediment beach nourishment schemes (Table 4.2). 
These materials result in steeper beach gradients that may prove socially unac-
ceptable. Breton and Esteban (1995) and Breton et al. (1996) have commented 
on the negative public perception of coarse sediment beaches off Barcelona, 
Spain, that had to undergo profi le re-grading by the municipality due to what 
was considered to be unsafe bathing waters for children. Results indicated that 
beach users also liked fl atter beaches and smaller waves, again reinforcing safety 
aspects. In the design of recreation beaches rather than conservation, special 
attention should be given to consideration of social preferences and priorities 
and local environmental characteristics.

Facilities
These include a host of parameters, e.g. boating, surfi ng, swimming, sunbathing, 
showers, toilets, etc. (Fig. 4.11), and Table 4.2 shows sound conformity for many 
of the parameters. In all countries, the presence of adequate clean toilets was a 
major aspect. A low value given to absence of catering odours in Malta may be 
explained by the fact that in an intensely urbanized island, food kiosks are found 
on the backshore of the beach, which is usually bounded by a road. Similarly, 
the presence of traffi c fumes scored highly in the case of Malta. For all fi ve coun-
tries investigated, light tan colour for beach sediment was the preferred option. 
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Fig. 4.10. (a) Safety: a standard lifeguard station, Turkey and (b) a de luxe lifeguard 
station, Barbados. 
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The colour of any new beach nourishment needs re-assessing, as people prefer 
the original beach colour, but very little work seems to have been carried out on 
this aspect of nourishment (Grove, 2007). 

A Maltese case study regarding beach priorities between native Maltese and 
overseas visitors, indicated that local Maltese gave a lower priority to ‘facilities’ 
(p< 0.01) and ‘sand (litter) and water quality’ (p< 0.01). In contrast, overseas 
visitors gave lower priority to beach ‘access and car parking’ (p< 0.01), probably 
due to the population density of the island, which has> 1 million visitors in sum-
mer – nearly three times the indigenous population – and parking is very diffi -
cult. (Fig. 4.12) indicates the importance given to water quality and litter, followed 
by safety. Compared to beach users from other European non-Mediterranean 
countries, British visitors gave higher priority to absence of sewage pollution 
(p< 0.01), but a lower priority to scenic quality of the beach environment 
(p< 0.01).

Litter
Depending upon location, litter either has a marine origin, i.e. from shipping, oil 
rigs, etc., or is derived from a land source, i.e. riverine inputs or from beach 
users, with the land source being predominant on a world basis. It is patently 
obvious that tourists do not want to see beach litter and Fig. 4.13 shows some 
marine litter that was gathered on a Fijian beach. The key question relates to 
attributing litter to a source and whether it is cleaned from the beach or not. For 
any resort or urban beach, i.e. ones that are used primarily for recreation, it is 
usually imperative to clean the beach daily during the bathing season. This is 
normally done via mechanical means rather than hand picking. The former 
involves motorized equipment utilizing a sieve mesh that scoops up sand, which 
then fi lters back to the beach via the sieve which retains the litter – retention is a 
function of sieve size. However, most machines are coarse grained allowing items 
such as cigarette stubs and cotton bud sticks (Q tips) to pass through. In areas 
where hazardous waste (medical or sewage related debris) occurs, it cuts down 

Table 4.2. Percentage of beach rating for some selected parameters.

Beach aspect Turkey Spain Malta

Clean toilets 4.1 3.6 3.7
No visible sewage debris 3.5 3.4 4.1
No litter 3.5 4.0 3.1
Water clarity 3.1 3.7 2.7
Water quality 3.6 4.1 3.4
Lifeguards 2.7 3.7 3.0
No traffi c fumes 3.5 3.5 3.9
Absence of dangerous rocks 3.3 3.7 2.6
Catering odours 2.1 2.8 1.1
Sun-loungers 2.3 1.5 1.9
Showers 2.2 3.1 2.4
Noise 3.4 3.4 4.1
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Fig. 4.11. Facilities: (a) Rows of sun-loungers, Italy. (b) Poorly designed shower 
facilities, Caribbean. (c) Well designed shower facilities, a foot shower, drink-
ing fountain and access for the less able, Spain. (d) Simple, well designed beach 
 changing facilities, Croatia. (Continued)
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the need for picking up material, so reducing potential health risks to individuals. 
The machine interferes with beach ecology and it is a costly method (Acland, 
1994), and obviously cannot be utilized on pebble/gravel beaches. It is fast and 
can provide an apparently pristine beach for visitors. 

Manual beach cleaners can pick up small items missed by a machine, raise 
community awareness of the litter problem and help source litter (Earll et al.,
1996). Indirect action, such as education, award schemes and legislation, is also 

Fig. 4.11. (Continued )
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part of litter picks. The direct/indirect costs of dealing with Kent (UK) coast litter 
has been given at over £11 million (Gilbert, personal communication); it costs 
£937,000 to clean the Bohuslan coast of Sweden (Olin et al., 1994) and over 
US$1 million was spent in 1988–1999 cleaning litter from the coasts of Santa 
Monica and Long Beach in California (Kauffman and Brown, 1991). At Stud-
land, Dorset, UK, one million visitors per year along a 6 km stretch of beach 
resulted in 12–13 t of litter, collected weekly in the summer months at a cost of 
£36,000 per annum. Additional costs are incurred when hazardous containers 
are found and have to be recovered from beaches (Dixon, 1992).

Fig. 4.12. Ranking of beach facets: Wales versus Malta.
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Fig. 4.13. Marine-based litter, Fiji.
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Scenery
Objective assessment of scenery is a diffi cult task as people perceive the same 
scene differently. The technique proposed by Ergin et al. (2004), is one of the 
fi rst to semi-quantify scenic assessment via objective mathematical means (utili-
zing fuzzy logic), and grouped scenery into one of fi ve categories, one being the 
highest (Fig. 4.14). The three Mediterranean areas rated this as the least impor-
tant of the ‘Big Five’ parameters (Table 4.1). This is most likely due to the fact 
that most tourists came for swimming and/or sun, as virtually every beach user 
enters the sea. In the UK, the percentage of bathers to non-bathers varies greatly, 
as a function of the weather, but a fi gure of around 1.40 has been found in our 
surveys. Therefore if bathing is ‘out’, scenery comes ‘in’ and this is probably why 
it was ranked fi rst in the UK (Table 4.1). In the USA study, the beach area was 
located in a ‘retirement area’, so that people interviewed tended to be ‘older than 
usual’. Swimming did not appear high on their agenda, hence a low score for 
water quality and safety, but a high score for scenery and beach litter.

Conclusions

Many types of beaches exist and this chapter considered them as bathing areas 
based on an anthropogenic scale, i.e. resort, urban, village, rural and remote 
beaches. In UK beaches, 48% of beach users interviewed were of the opinion 
that beaches with just basic facilities (toilet, car park, café) were the preferred 
choice if alone or with a partner. This prompted a similar study in Malta and 42% 

Fig. 4.14. Scenery, class I: Ursa, Portugal.
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expressed a similar fi nding, with the proviso that if children were involved this 
number dropped to 18%. From surveys in the UK, Malta, USA, Turkey and 
Spain, the main items in considerations of a ‘good beach’ were safety, facilities, 
litter, scenery and water quality. Weightings associated with these are a function 
of beach type, for example, safety and facilities are not expected at remote 
beaches whereas at resort areas they would be mandatory.
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5 Climate Change: Risk 
Management Issues and 
Challenges

IAN JENKINS

Australians will be affected in a major way, and to an increasing extent, by climate 
change and its impacts on the coastal zone. In Australia the highest concentration 
of people, housing, infrastructure and industry is within the coastal zone. Due to the 
sea change phenomenon, this exposure is increasing.

(Australian Government, 2008:1)

Evidence suggests that Homo sapiens have survived upon planet earth for 
between 100,000 and 160,000 years (Amos, 2003), but possibly more skilfully 
over the last 10,000 years. It is asserted that our ancestors have in the past suf-
fered a much wider diversity of risks than those currently faced by the developed 
world. Evidence suggests that a signifi cant area of risk which our ancestors sur-
vived is that of climate change. Only some 10,000 years ago the last Ice Age 
gripped much of Europe and it is conspicuous that the human race endured, 
unlike other creatures such as the woolly rhinoceros and woolly mammoth 
(Johnson, 2008). Hence the current predictions of accelerated climate change 
should, to some degree, be somewhat expected, as the earth has always had 
climatic change (Montaigne, 2004) and, as of yet, the human race seems to have 
adapted and continued to exist. That said, humans could be viewed as ‘inexpe-
rienced’ at surviving climate shocks (considering other animals who have greater 
lineages) and this is possibly the prophetic idiom (Montaigne, 2004) that is being 
heralded at the moment by world institutions. The IPCC suggests that speed of 
climate change is exponential and not akin to past climate variations, which have 
previously taken millennia, thereby allowing adaptation (IPCC, 2008).

It is asserted that risk is a human concept and one that all humans are famil-
iar with (Denney, 2005). Just to survive, humans have to manage risk; conse-
quently climate change can be viewed as another form of ‘risk management’ and 
scientists seem to indicate, if acted upon now, not beyond the capacity of human 
beings to manage (Davos Declaration, 2007; IPCC, 2008). Commentaries and 
narratives concerning risk seem to believe that it is a defi nable unit and therefore 
manageable, as demonstrated by statisticians who produce tables of the risks 
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populations face and the likelihood of survival. In many circumstance the impor-
tance of risk, to us as individuals, is simply the perception of risk, rather than the 
actuality. In addition, perceptions of risk are easily manipulated by a number of 
different institutions, none more so powerful than the media.

Societal risks are nearly always about possible loss (asymmetric) (Denney, 
2005) and it is essential to be very clear regarding what loss is being defi ned, 
especially when we look at climate change and its relationship with tourism mar-
kets. Ultimately, all risk is personal; accordingly risks of climate change will to 
some extent become individual, depending upon how tourism reacts and devel-
ops with the changes that are forecast to occur. Risks are also unmistakably asso-
ciated with economics and this factor in particular seems to be the driving force 
behind the current climate change debate.

Risk: What Risk?

In order to assess the risks that may occur, it is necessary to identify how climate 
change will affect the natural resources on which tourism is based. The latest 
reports identify landscape typology and environs as the variables that will be 
affected by climate change (IPCC, 2001; Australian Government, 2005; Scholze 
et al., 2006; Davos Declaration, 2007). The last few years may give an indication 
of what the future holds for tourism. Since 2000 there have been a number of 
climate events that have affected the tourism market, such as hurricanes, fl oods, 
droughts, ice storms, heat waves (Löw, 2008), which give the impression of 
changes in climate and the devastation that this will cause on societal and tour-
ism resources.

Risk and Hazard

When evaluating climate change it is necessary to consider the two variables that 
are components of adverse change: namely, risk and hazard. Both are different 
concepts and should be treated and managed in different ways, even though 
they are the components of risk management. Risk management through Safety 
Management Systems (SMS) can be seen as the holistic approach to controlling 
adverse events and trying to ensure a minimum risk environment (Glendon and 
McKenna, 1995). 

Risk is usually recognized as having two aspects, namely magnitude and 
frequency. It is frequently understood in terms of a formula that produces a sta-
tistic comparing other phenomena, resulting in the creation of measures for man-
agement control. Risk management constructs have different levels of risk, for 
example high, medium, low or no risk outcomes (Glendon and McKenna, 1995). 
The importance to tourism may be seen in these outcome risk levels; namely, 
how frequently will unpleasant/adverse events transpire and at what magnitude 
will they happen. This is a simple but important concept if one is to try and man-
age the effects of climate change by adapting tourism destinations and markets. 
This principle can be seen already in tourism locations where natural hazards 
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pose a risk to tourists such as mountain tourism and in particular avalanche 
management (BBC TV, 1999). Recent events relating to avalanche management 
show that risk management systems are certainly not infallible. During the winter 
of 1998/99 (BBC TV, 1999) the Alps saw an extreme amount of snowfall, result-
ing in avalanches that were outside the safe prediction zone of risk management 
models (BBC TV, 1999). So predictions of risk are not infallible, including climate 
change predictions.

It is asserted that climate change risks are mainly human (Inter-American 
Development Bank, 2003; Davos Declaration, 2007) and could be seen in a 
number of forms: the risk to human life, property and capital. These risk areas 
form the central focus of the debate on climate change and are in essence eco-
nomic. Again, it is argued that economics is at the heart of climate change and 
management, although this is not always clearly alluded to and certainly, without 
humans, there is no tourism (Durkin, 2005). Indeed, one of the major purposes 
of tourism is economic exchange and development. Much of the literature on 
climate change relates to the effects that this will have on economic systems 
(Australian Government, 2005, 2008) and essentially all risks, as well as being 
individual, are economic (leaving aside the moral aspect of the loss of human life 
through disasters).

There is also another consideration relating to the climate risk debate, which 
is the level of climate change that is and is not acceptable. Climate risk manage-
ment must decide on what is an acceptable change (if any) to the climate and 
how the tourism industry can exist or adapt to such a change. This can be seen 
within the context of acceptable and tolerable risk (Glendon and McKenna, 
1995; Hillson and Murray-Webster, 2007). Unfortunately, however, the decision 
on what is or is not acceptable in terms of climate change is infl uenced, and thus 
complicated, by the person who is assessing the risk within the industry. Is it the 
consumer, company, or government institution? Each will have different per-
spectives and expectations on what constitutes an ‘acceptable’ change.

Quintessentially, it is mooted that climate change will need tourist destina-
tions to react to the hazards that are already known (fl ood, heat wave, drought, 
severe storms etc.) and it is possible that previous disasters could be used as risk 
management plans for climate change. Some governments already have ‘disas-
ter agencies’ and perhaps these should now be adapted to look at climate change 
risks and hazards. What is perhaps diffi cult to manage are the perceived risks to 
the tourist and how these will be managed. It becomes evident that sagacious 
prediction of climate change is the foundation of a risk management strategy and 
the Davos Agreement (Davos Declaration, 2007) indicates the need for this. For 
example, Australia already identifi es the locations likely to be at high risk 
(Australian Government, 2005).

Climate Risk Models

Another aspect that needs to be considered is how predictions are ameliorated 
in order to make sense of the climate change that will affect tourism businesses 
and markets. The literature (Strachan, 2007) suggests that the current models, 
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used for predictions, are designed for different purposes. Presently, there appear 
to be two approaches to risk modelling. Strachan (2007:1) notes that: ‘[c]atastro-
phe modeling [political and fi nancial] is traditionally based on statistical 
(stochastic) models, which use synthetic event-sets to project the incidence of 
destructive weather events, such as tropical cyclones, windstorms and fl oods. 
Climate science, on the other hand, uses dynamical models of the earth’s climate 
system to simulate past, present and future climate conditions, using observa-
tional data to validate simulations.’ This to an extent illustrates that measuring 
the risk to humans and hence to tourism business activity is a complex task 
and that climate prediction models are not necessarily linked to catastrophe 
models. It should also be remembered that models are themselves abstractions 
of reality, simplifying the world systems that exist. In addition, some natural 
systems such as the weather have been attributed to the theory of ‘chaos  systems’
(The Tech, 2008), which, by its very nature suggests an inability to predict 
 outcomes. 

The weather is a classic example where 5-day forecasts are reasonably reli-
able, but prediction of yearly weather seems beyond the application and scope 
of these models. This might also raise doubts on the accuracy of the climate 
model (Pearce and Le Page, 2008). In addition, some of the stochastic risk mod-
els also result in singular outcomes with a ‘risk factor’ attached; this is frequently 
true for models that predict political risk. 

There are also political risk models (Alon and Martin, 1998) that might be 
adapted to measure the notion of climate change to particular countries, but 
many of these give single factor outputs. The World Resources Institute (2007) is 
another organization that produces a model of each country for different aspects, 
including social and environmental issues. Perhaps an amelioration of these 
models could, as suggested by Stacy (2006), be the way ahead to actually pro-
duce a climate tourism model that would be able to predict change with some 
certainty.

There are critics of single outcome risk models (Piekarz, 2009); even though 
a risk factor is an indication of risk, this is sometimes too general and not repre-
sentative of the whole case. For example, a predictive climate change model 
might isolate Thailand as being high risk in the future, but risk of climate change 
hazards, such as high wind, fl ooding and increased sea levels, might only affect 
certain parts of the country. Other areas of Thailand might not be affected and 
so tourism could be developed in new areas that have a lower exposure to cli-
mate change hazards. Applying then a contextual application to climate risk 
models would emulate new developments of political instability models (Piekarz, 
2009). There are some models that attempt to link climate inputs with specifi c 
effects on tourism activities. For example, Shih et al. (2009) have attempted just 
this at ski resorts in Michigan, USA, and have predicted what variable tempera-
tures might do to economic outputs based upon ski usage, if the snow was to 
vary at these resorts.

It seems that future climate prediction models need to relate their out-
comes to business risk including tourism and will need to refl ect the notion of 
‘contextualization’, rather than single risk scores for countries. Perhaps ameliora-
tion of mixed method risk models is needed to include dynamic models. 
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This raises a further question relating to the predictive strength and accuracy 
of these climate change models and the effect they will have on tourism (Pearce 
and Le Page, 2008). If one considers tourism in its simplest form, climate is a 
major tourism motivator and one could also advocate it is a source of tourism 
change (World Tourism Organization, 2003). Tourism in its basic form is com-
posed of two attraction elements, namely climate and culture. One could even 
advocate that culture is a consequence of climate, as the position of a tourism 
location on the earth’s surface defi nes its culture. Consequently, climate change 
may well be a precursor to adaptation of different types of tourism and con-
comitantly change in cultural response at each location. 

Currently it is asserted that climate change predictions are no indication of 
tourism business risk. This is based upon the premise that the climate predictive 
systems measure different outcomes (change of temperature, vegetation, pre-
cipitation etc.) (Davos Declaration, 2007). They do not indicate how these will 
affect the more stochastic models of anthropological variables (business invest-
ment, tourism choice etc.) and anthropological variables are far more diffi cult to 
forecast, even though there have been predictions of what will happen to tourist 
regions and destinations (WTO, 2003). This then is possibly the way forward, 
developing climate:tourism models where climate variables are predictive for key 
tourism change variables such as tourism investment, customer expectations and 
behaviour.

Hazard Identifi cation

Hazards are the elements that will give rise to risk if left unmanaged. A hazard 
is an item or condition that gives rise to loss or damage (Waring, 1996; 
Denney, 2005) and it is important to realize that this would also include human 
actions (moral and morale) and conditions (Adams, 1995). Currently, hazard 
identifi cation, from the wealth of climate change documents, focuses upon 
the physical environment. Human attitude and action are often factors left out 
of any risk management framework, as it is easier to deal with the natural 
visible hazards, rather than those that are unseen. In many circumstances it is 
human action, or lack of it, that engenders or exacerbates the risk and this is a 
principle that needs to be addressed in climate change (Davos Declaration, 
2007).

In terms of physical hazards that will arise from climate change, there is now 
more or less agreement on climate change outcomes, for example:

 ● greater intensity of storm surges;
 ● more frequent fl ooding; 
 ● heavier intensity of rainfall;
 ● increased frequency of very hot days;
 ● greater intensity and frequency of droughts;
 ● increased storm incidence and greater intensity; and
 ● increased velocity of wind speeds (WTO, 2003; Australian Government, 

2005; IPCC, 2008; Simpson et al., 2008).
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For human hazards these are:

 ● lack of human preparation;
 ● inappropriate knowledge and prediction;
 ● increase of non-insurable losses;
 ● moral inaction to potential threats;
 ● immoral business/political actions; and
 ● economic deprivation (Davos Declaration, 2007).

Evaluation of Risk Management Tools

One of the key elements of the Davos Declaration (Davos Declaration, 2007) is 
to encourage the development of techniques that can assess risk and develop 
cost–benefi t analyses. In order to reduce the climate risk to acceptable levels 
there is a need for risk management models to be used and consolidated. Risk 
literature is suffused with a wide array of risk management models and it is sug-
gested that some of these models could be adapted by the tourism industry and 
certainly destination management, to help with predicting climate change. Risk 
management is used here as a blanket term. None the less, for climate change 
this will have to be viewed on a number of levels, namely the strategic, the sup-
ply chain, destination and the market, together with a micro approach which, for 
most tourists, is the most important (what happens at their destination and the 
method of transport they use). The components of risk management will have to 
include government, private companies, transport and destination. This is also 
noted by the Davos Declaration (2007).

Risk management would include a number of aspects and possibly one of 
the most important is risk assessment. Risk assessment is not a new concept and 
there are a number of models used in evaluating risk and implementing manage-
ment controls. There are numerous models that have been applied to reduce risk 
in various industries and circumstances. For example, FMAEA (Failure Mode and 
Effect Analysis) and FTA (Fault Tree Analysis) (Warring, 1996) are models that 
have been commonly used for a long time and were developed to look at com-
plex systems. FMAEA is an evaluation made of the system failure of a product 
and a risk rating is constructed based upon the likelihood of failure of a compo-
nent and the resulting damage this might cause to a system.

FTA (Warring, 1996) tries to identify possible hazards and then produces 
a series of logical evaluations, which are used to systematically identify how a 
system might fail resulting in loss or high risk to a product or person. However, 
both these systems are designed for contained controlled environments, unlike 
the chaos of a climate system. That said, the actual hazards that climate change 
are forecast to produce are known hazards (see above). Hence knowledge of 
these hazards can enable risk management at a tourism destination to develop 
systems to combat such outcomes. These models could be adapted to be used 
on climate risks at tourism destinations. But there are many others types of 
frameworks and models that are being currently used, for example as shown 
in Fig. 5.1.
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• Implement chosen control, financial and communication

strategies
• Evaluate the effectiveness of risk management decision process
• Establish monitoring process, sunset, terminate as applicable

• Define scope of decision (2)
• Identify hazards using risk scenarios
• Begin stakeholders analysis
• Start the risk information library

• Define methodology for establishing frequency and
consequences

• Establish frequency risk scenarios
• Establish consequences of risk scenarios
• Refine stakeholder analysis through dialogue

• Identify feasible risk control options
• Evaluate risk control options in terms of effectiveness, costs

and risk
• Assess stakeholder acceptance of proposed action
• Evaluate options for dealing with residual risk
• Assess stakeholder acceptance of residual risk

Risk
evaluation

• Estimate and integrate benefits and costs
• Assess stakeholder acceptance of risk

• Define problem or opportunity and asssociated risk issues
• Identify risk management team
• Assign responsibility, authority and resources
• Identify potential stakeholders and begin to develop

consultation process

End or go back Next step and/or take action

End or go back Next step and/or take action

End or go back

End or go back

Next step and/or take action

Take action

Active
monitoring

Fig. 5.1. The risk management decision-making process according to CSA 
(From: adapted from CSA, 1997, p.7 cited in Saner, 2005). Note: the combination of 
‘preliminary analysis’ and ‘risk estimation’ is called ‘risk assessment’.
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Another example can be found in Fig. 5.2, which is the risk management 
framework provided by the Australian and New Zealand Standard AS/NZS 4360 
to use in the assessment of climate change hazards.

This framework allows an examination of the output effects on the environ-
ment, and the Australian Government have come up with the following areas 
that are likely to be affected; they note that the following environmental locations 
will ‘refl ect … considerations of climate vulnerability, the signifi cance of the sys-
tems at risk and the likely need for government intervention to encourage a 
timely and effi cient adaptation response’.

Australian vulnerability of ecosystems and biodiversity

 ● alpine regions;
 ● reef systems (such as Ningaloo and the Great Barrier Reef);
 ● tropical rainforest areas;
 ● heathland systems in south-west Western Australia;
 ● coastal mangrove and wetland systems (such as Kakadu); and
 ● rangelands.

Within this group, particular priority should be given to World Heritage listed 
systems.

(Australian Government, 2005)

Another simpler approach to assessing climate risks could be the system illustrated 
in Fig. 5.3. Here, the notion is to identify and prioritize areas that are threatened by 
the hazards of climate change using just three variable inputs: exposure, sensitivity 
of the landscape and the adaptive capacity of the location/ecosphere.

Climate Time Bomb: Business 

A number of sources (WTO, 2003; Davos Declaration, 2007; Simpson et al.,
2008) have emphasized that the current proposition of climate change is likely to 
affect business in a serious way. For example: ‘The 2007 IPCC report showed 
that the three hottest years ever recorded were 1998, 2003 and 2005. In Europe, 
the 2003 heatwave led to around 30,000 premature deaths, and projections 
show that 1:500 year events like this will become normal summers by around the 
middle of the century’ (CCRM, 2005).

Analyse
the risks
Review controls
Likelihoods
Consequences
Level of risk

Establish the
context
Objectives
Stakeholders
Criteria
Key elements
Climate scenarios

Evaluate 
the risks
Evaluate risks
Rank risks
Screen minor
risks

Treat
the risks
Identify options
Select the best
Develop plans
Implement

Communicate
and consult

Monitor and
review

Fig. 5.2. Adapted model of risk management: steps in the risk management process 
Communicate and Consult Monitor and Review Model (cited in Saner, 2005). At each of the 
stages there should be consultation and monitoring with the concerned ‘actors’.



74 I. Jenkins

Evidence also predicts that global warming is accelerating and could reach 
as much as 4°C by the end of this century (Simpson et al., 2008). The prediction 
is that this will disrupt the environment, inevitably affecting business. Rising sea 
levels will cause fl ooding and disruption to transport routes, droughts will com-
pound the supply of food, thereby increasing the death rate in certain parts of 
the globe. Both events, if frequent enough and sustained, are likely to have social 
and political consequences, giving rise to negative effects and destabilizing coun-
tries; this in turn is bound to affect business investment and solidity. Climate 
change then could act in the same way as political and economic instability acts 
now; hence the earlier section suggesting that the present political instability 
models be adapted to involve predictions of climate change. This appears neces-
sary to determine climate change effects on business.

Business could be affected in a number of ways. Firstly, the uncertainty of 
investment will be compounded as the environment deteriorates and the num-
ber of politically unstable states starts to increase. This will then start to affect 
competition and share holders may start to lose money on their investments in 
locations of high climate risk. In addition, the concept of responsible tourism will 
start to increase in an effort to try and counter the effects of climate change. This 
means that companies will have to invest in new approaches to their products 
and investments. Some companies have already begun this process, for example 
BP has clearly embraced the idea of climate change and tried to reposition itself 
as an ethical energy provider.

Insurance costs

The Association of British Insurers (ABI) suggest that, if present weather trends 
continue, subsidence claims are set to double in bad years to £1.2bn by 2050. 

Exposure Sensitivity

Potential
impacts

Adaptive
capacity

Vulnerability

Fig. 5.3. Vulnerability and its components. Adapted from D. Schroter and the 
ATEAM consortium 2004, Global Change Vulnerability – Assessing the European 
Human–environment System, Potsdam Institute for Climate Impact Research. 
(From: Australian Government, 2005.)
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Claims for storm damage are expected to treble to £7.5bn. In a worst-case sce-
nario, inland fl ood damage from bursting rivers is likely to treble to £4.5bn over 
the same period (CCRM, 2005). This is further reiterated by Stacy (2006), who 
notes that after the present global credit shock, risk assessments of possible effects 
are now even more important.

The current debate on climate change illustrates the impact of climate on 
insurance claims. Recent tourism disasters have highlighted the cost and devas-
tation that climate can bring to tourist destinations. The tsunami in South-east 
Asia (although not climate induced) resulted in horrifi c loss of life and billions of 
pounds of damage (BBC, 2005). If these events continue, then it is predicted that 
many tourists will not be covered by insurance in high risk destinations, affecting 
the demand for tourism and redirecting it to less risky areas of the globe. It is 
argued that this is likely to occur on two platforms. First, investment at high risk 
tourist destinations will be unavailable and second, this will be compounded by 
tourist demand switching to more stable and safer tourist destinations.

However, another scenario could also be envisaged: the development of 
‘risk savvy’ tourists who are prepared to travel to higher risk regions. Already we 
have tourists who venture to war zones and dark tourism sites (Cambodia) and 
perhaps climate change will induce a more risk conscious and savvy tourist, who 
is able to adapt and deal with these changing circumstances. In one aspect this 
could be seen as a new product similar to current ‘allocentric’ tourists. It could 
also be more benefi cial to the location as the provision of accommodation and 
supply of services would inevitably be local, thus minimizing any likely leak-
ages that current mass tourism markets exhibit. It could be asserted that tourists 
are becoming more competent in risk management, and the increase of climate 
risk could mean that tourists readapt to high risk destinations where they man-
age their own risk factors (Piekarz, 2009). The use of modern technology cou-
pled with the internet is one possible management tool that would provide 
customers with up to the minute risk information on possible destinations 
(Buhalis, 2006).

Change of business culture

There does now appear to be evidence that the business community is taking the 
threat of climate change seriously (Goldenberg, 2009). In fact, the sea change of 
the USA is a good example of the opportunities that climate change will bring, as 
well as the threats (Goldenberg, 2009). There are some schools of thought that 
see climate change as another control principle used by the rich western coun-
tries on the poorer developing regions of the world (Durkin, 2005). Ironically, it 
is also these poorer regions that are more likely to be seriously affected by climate 
change. Evidence suggests that the rich technological countries of the developed 
world will be able to adapt and survive climate change better than the develop-
ing countries (Blakie et al., 1994).

Some developing countries also see the World Summits as control factors on 
their economic developments; India and China have both voiced these concerns 
(Lingle, 2009). Developing countries are not prepared to be penalized, especially 
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as it is clear that the developed countries have already caused environmental 
and climate change through their industries.

As suggested in the earlier section, the threat of disaster could bring new 
products and changes to the tourism industry and this seems to have been acted 
upon by certain companies who will be affected by climate change. Interestingly, 
a number of companies have seen the need to change their persona and brand 
image. They appear to have seen the advantage of becoming a ‘green’ company, 
even though their past may not have been so environmentally responsive. 

A good example of this is BP (British Petroleum) who has rebranded, within 
the notion of an environmentally welcoming company. Yet this is the industry 
that has possibly contributed most to climate change, selling fossil fuels, which 
are stated as the most important of the variables to affect the climate. BP state 
now that they are ‘being green and yellow’ and further add ‘BP has a decade-
long track record of advocating and taking precautionary action to address cli-
mate change’ (BP, 2009).

A review of their website and reports identifi es a global shift towards the idea 
of sustainability and that BP is now ‘doing its part’ to help with global warming. 
It also seems that BP was aware of the need to be more environmentally friendly 
and advocating that it has been changing towards a greener future for the last 
10 years (BP, 2009). If a global corporation, which is in fact a possible initiator of 
global climate change, is now changing should not all business emulate this 
stance? BP will not have undertaken this image change without careful consider-
ation of its product and its profi tability.

Therefore, it may be argued that climate change will provide business with a 
new view of profi tability, not necessarily economic loss or costs. In fact a recent 
survey carried out on Tourism and Hospitality Alumni which acquired informa-
tion on future business development, identifi ed green products and sustainability 
as management priorities (GIHE, 2008). The results emphasize the importance 
that ‘green products’ and ‘green image’ seems to be having on business and the 
tourism industry in a global market.

None the less, what seems to be apparent is that to a certain extent the mar-
ket is consumer led, which introduces the notion of risk elasticity of demand for 
climate-sensitive products. If green products cost more, will consumers actually 
purchase these if non-green items cost less? To what extent are consumers price 
sensitive and are they really becoming more ethical? Perhaps there is a need for 
the tourism market to form its own ‘green’ cartel, which only offers ‘sustainable’ 
goods, and limiting the competition of unethical climate products. This may not 
seem such a draconian idea, as the present markets are in fact not free. They 
require controls, checks and balances to ensure freedom of competition, so why 
not then do this for ethical climate products? 

If the world is facing climate-induced disaster then surely there is a need to 
ensure that the products on offer are limited to positive climate outputs, whilst at 
the same time limiting or even outlawing the use of climate-damaging goods? 
This opens up a whole new ‘Pandora’s box’ in terms of considered ethical prod-
ucts. Technology certainly infl uences variables that affect climate change as does 
the availability of resources. The 1970s, for example, foresaw a very grave future 
for the world and the document Blue Print for Survival (Goldsmith, 1972) 
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predicted that by the year 2000 the world would have nearly run out of most of 
its resources, and in particular, fossil-based energy by 2040 (Goldsmith, 1972). 
This prediction seemed to be based upon the consumption and growth of the 
world without considering advances in technology. Since 1970 a number of 
industries in the UK have all but disappeared, the coal industry being one, not 
because stocks have been exhausted, but as a result of global competition and 
the effi ciency of extraction (Buckley, 2007). Access to new oil fi elds has also been 
made possible due to changes in technology and the greater effi ciency of con-
sumer appliances (The Economist, 2001). So should not advances in technology 
be included as an important factor in present models of climate change?

As with BP, more and more travel companies are realizing the need to create 
a positive environmental image. Virgin is, as one might expect, responding to 
this need. As a brand appealing to and refl ecting the views and concerns of 
young people, it is only to be expected that it would foster an ethical image and 
endeavour to become environmentally friendly. Indeed, Virgin Holidays state: 
‘[w]e’re committed to taking care of everyone and everything that matters to our 
business in the long run. … But we’re also determined to look after the world we 
all share and the people who live in it. From investing our profi ts in renewable 
energy to developing sustainable tourism projects worldwide, we are active in 
caring for the future of our planet’ (Virgin Holidays, 2009).

This corresponds with the hypothesis that businesses need to look towards 
the future and the possibility of climate change. Virgin Holidays is more than a 
transport company; it provides the complete package for a holiday maker and 
has quickly recognized the need to appear green and sustainable (Virgin Holi-
days, 2009). Richard Branson clearly supports this environmental stance and 
states: ‘Our generation has inherited an incredibly beautiful world from our par-
ents and they from their parents. It is in our hands whether our children and their 
children inherit the same world. We must not be the generation responsible for 
irreversibly damaging the environment – Sir Richard Branson (Sept 2006)’ 
(Virgin Holidays, 2009). Plainly, Virgin Holidays seem committed to this venture, 
even though, paradoxically, global air transport is a defi nite contributor to GHGs, 
all be it only 2% (Kaletsky, 2007).

Additionally, Virgin offers responsible tourism awards, which enhance the 
Company’s status but also encourages other operators to engage in responsible 
tourism (Virgin Holidays, 2009). ‘Explore’ is an adventure tourism company that 
seems to fi t into the new category of combining business ethics and sustainable 
tourism, responding positively to the threat of climate change. ‘Explore’ have 
won the Virgin ‘Responsible Tourism Prize’ and it is a company that has been 
operating for some 30 years (Explore, 2009a). Interestingly, they have now 
adopted the responsible tourism aspect, even though the sector of the market 
that they operate in is to some extent a niche and diminutive. 

To  reiterate their intention to offer an environmentally friendly product, Ash-
ley Toft, Explore’s Managing Director, says (Explore, 2009b): ‘[w]e have thought 
long and hard about the current environmental concerns and are convinced that 
carbon offsetting all customers’ fl ights is a step in the right direction. We take our 
responsibilities towards the environment very seriously and that is why we have 
included carbon offsetting in tour costs from 2008 onwards.’ 
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However, carbon offsetting could be viewed as simply a ‘get out’ clause where 
carbon emissions are not really reduced but simply passed on to other members of 
the global community; a luxury that only the developed nations are able to utilize. 
One has to question whether travelling to these global communities is either cli-
mate friendly or conducive to the climate change debate. On the other hand, it 
should be applauded that environmental considerations are being chosen by these 
companies in their search to fi nd an ethical business solution to climate change.

TYF is an adventure tourism company, located in Wales, UK, within the 
Pembrokeshire National Park. They appear committed to fostering a green tour-
ism product. On their website you will fi nd the following statement: ‘From run-
ning the fi rst carbon neutral outdoor adventure company in the world to buying 
fair trade tea and coffee, The TYF Group is doing everything it can to make 
“spaceship earth” a better place’ (TYF, 2009). They claim to be the fi rst to run an 
eco-friendly hotel, which is supplied with green electricity. They further state: ‘We 
aim to run our business as a leading example of sustainable business practice 
and in doing so, demonstrate that good business is good sense. To minimize our 
impact on the environment, infl uence others and protect the environment for 
future generations of life on earth’ (TYF, 2006).

They have a clear environmental policy which incorporates:

 ● tackling climate change; 
 ● green our supply chains;
 ● reduce, reuse and recycle waste; and
 ● work in partnership with others to protect the environment. 

The TYF Group will also continue to:

 ● Operate an environmental management system that complies with the 
requirements of the Green Dragon Environmental Standard.

 ● Monitor and improve environmental performance on an ongoing basis, keep 
up to date, and comply with all environmental legislation and avoid pollution.

 ● Enforce the TYF Group’s ban on the use of synthetic horticultural pesticides 
on company property.

The TYF Group’s environmental policy is constantly maintained, developed 
and updated, and undergoes a signifi cant annual review. This policy is regularly 
communicated to all customers, suppliers and staff, and made available to all 
interested parties (TYF, 2006).

Clearly, this organization appears to be effectively reacting to predicted cli-
mate change, whilst maintaining the company’s success through environmental 
tourism products. Furthermore, its environmental policy may effectively enhance 
the product it offers, especially as the basis of the company is centrally focused 
upon the use of the environment, which might eventually be transformed as a 
result of climate change.

The Future?

The future is uncertain and change is inevitable. Yet change is not new and is 
what the world has experienced for eons. The task ahead is adaptation, to ensure 
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that risk and hazard predictions are as accurate as humanly possible. Past predic-
tion and forecast have not been very accurate and there is now an even greater 
need to ensure that new risk models of prediction are developed. The diffi culty 
is trying to use these on a system (weather) that is clearly extremely complex and 
chaotic. Weather predictions are notoriously inaccurate for the long term (a 
year). How safe are they for a hundred years?

The development of new climate prediction models relating to tourism 
impacts is necessary and it is suggested that they require greater rigour than the 
current stochastic models. This would ensure that a more qualitative understand-
ing is gained rather than a single factor outcome relating to a country’s risk factor. 
Countries vary greatly in terms of their geography and climate and a more 
detailed construction is needed to explore the effects of climate change on the 
different regions of each country.

There is also a need to understand management planning related to risk 
predictions, so that the hazards that will result from climate change can be 
minimized. Again there is a need to attempt to forecast the likely effects and 
then instigate MR (minimum risk) management systems to assist and adapt 
tourist destinations and products to meet these changes. From previous exam-
ples, developing countries are more likely to be the worst affected in terms of 
the extremes of climate change. That said, climate change has engendered 
positive reactions from some countries and companies, global and national, 
illustrating that, yet again, adaptation and new product development will be 
the way ahead. King Canute couldn’t stop the sea advancing, but he could 
have sailed on it.
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6 Climate Change – Law, 
Environment and Tourism

PAUL OSBORNE

The subject of climate change is now a permanent fi xture in today’s society. 
Certainly, despite the implications of a global conference at Copenhagen in 
December 2009, a day rarely passes without expressions of concern somewhere 
in the media. This chapter addresses the policy steps that respective govern-
ments in the UK have taken to address the issues presented by climate change as 
it impacts on both the UK and internationally. The chapter will address the impact 
of international law in relation to climate change and then focus on UK govern-
ment strategy, fi nally focusing on the Welsh dimension, in terms of the Welsh 
Assembly Government (WAG) approach to this issue.

International Law and Climate Change

The political, scientifi c and economic complexity of tackling climate change has 
presented the international community with a considerable challenge.

(Birnie et al., 2009:357)

Indeed, as early as 1988 and 1989 the United Nations General Assembly had 
declared ‘Climate Change is a common concern of mankind’ (Sands, 2003:358). 
A detailed analysis of the preamble to the Framework Convention on Climate 
Change 1992 (‘the Convention’) is contained in both of these publications and 
is beyond the scope of this chapter, although the Convention’s ultimate objective 
is articulated within Article 2: ‘to stabilise greenhouse gas concentrations in the 
atmosphere at a level that would prevent dangerous anthropocentric interfer-
ence with the climate system’. Despite the reference to effects and adverse effects 
of climate change (Sands, 2003:362), the Convention itself contains no intention 
in relation to any form of commitments. It has been suggested the language 
within the Convention is ‘convoluted’ (Sands, 2003:364) with even the commit-
ments that are evident, based on common but differentiated responsibility, 
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representing a ‘compromise between various OECD members and different 
interests in and between developed and developing states’. Certainly, the Con-
vention acknowledges the necessity to strengthen commitments in the light of 
new scientifi c information and it is suggested that it may thus be viewed as a bold 
attempt to address climate change subject to overarching national interests, 
hence the convoluted language. The crucial work of the Intergovernmental Panel 
on Climate Change (IPCC) must be related at this stage. Formed in 1988, this 
intergovernmental body set up under the auspices of the World Meteorological 
Association (WMO) and United Nations Environmental Programme (UNEP) has 
published (to date) four Assessment Reports on climate change, which are seen 
as authoritative. The evidence-based regime provided (inter-alia) by the IPCC 
Assessment Reports has brought a clearer coherence to the climate change 
debate at international level and is fundamental in the assessment of the poten-
tial impacts of climate change.

The fi rst Conference of the Parties to the Framework Convention met in Ber-
lin in 1995, resulting in the Berlin Mandate, which acknowledged that new obli-
gations were required as the existing commitments in Article 4(2)a and b of the 
Framework Convention were ‘not adequate’ (Sands, 2003:369). Subsequently, 
at the second Conference of the Parties (COP) in Geneva in July 1996 a Ministe-
rial Declaration was adopted ‘by which Ministers urged their representatives to 
accelerate negotiations on a legally binding protocol or another legal instrument’. 
Obligations were formulated and adopted within the Kyoto Protocol, which was 
opened for signature in March 1998. The impact of the Protocol has been mani-
fest in that it has highlighted the divisions that exist between the conference par-
ties, indeed ‘the key feature of the Kyoto Protocol is its establishment for the fi rst 
time of quantitative restrictions on emissions from industrialised economies’ (Bir-
nie et al., 2008:360–361). Despite a consensus being reached on the ‘fl exibility 
mechanisms’ in Articles 6, 12 and 17 the process of further negotiation has 
proven diffi cult. This has been most signifi cant in the announcement by President 
George Bush in March 2001 that the USA would not ratify the Protocol. Despite 
the obstruction of the USA, the Kyoto Protocol entered into force on 16 February 
2005 with ratifi cation by Russia. Ironically, between 1 and 3 February 2005 the 
Hadley Centre for Climate Prediction and Research hosted the ‘Avoiding Danger-
ous Climate Change’ conference. The Final Report of the Steering Committee 
reported what the impacts of proposed rises in temperature could be; providing 
stark warnings of, inter alia: species extinction, migration, land loss and ecosys-
tem instability. Indeed, Sir David King, the UK government’s chief scientist, 
acknowledged there was now a consensus among climate scientists that the 
problem was a ‘globally serious and urgent issue on which we need to take 
action’ (www.guardian.co.uk/climatechange/story/0,12374,1404453,00.html).

In its Fourth Assessment Report (AR4) (IPCC, 2007), published in Febru-
ary 2007, the IPCC reported on a series of ‘robust fi ndings and key uncertain-
ties’. In relation to the former, with regard to observed changes in climate and 
their effects and their causes: ‘warming of the climate system is unequivocal’; 
‘many natural systems on all continents and in some oceans, are being affected 
by regional climate change’; ‘Global total anthropogenic GHG emissions, 
weighted by their 100-year GWPs, have grown by 70% between 1970 and 

www.guardian.co.uk/climatechange/story/0,12374,1404453,00.html
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2004’; ‘Most of the global average warming over the past 50 years is very likely 
due to anthropogenic GHG increases and it is very likely that there is a discern-
ible human-induced warming averaged over each continent (except Antarc-
tica); ‘Anthropogenic warming over the last three decades has likely had a 
discernible infl uence at a global scale on observed changes in many physical 
and biological systems’. The IPCC acknowledge the existence of key uncer-
tainties, including, inter alia: limited climate data coverage in some regions; the 
diffi culty of monitoring and analysing changes in extreme events; how effects 
of climate change on human and some natural systems are diffi cult to detect 
due to adaptation and non-climatic drivers. The magnitude of CO2 emissions 
from land use change and CH4 emissions from individual sources remain as 
key uncertainties.

Refl ecting on the conclusions of AR4, which of the issues will be most sig-
nifi cant for a legal agreement in the Copenhagen Summit in December 2009? 
The United Nations Framework Convention on Climate Change (UNFCCC) 
negotiations within the COP resulted in elements of the ‘Bali roadmap’, an 
umbrella term for the 2-year negotiation process, which will lead to the Copen-
hagen Climate Summit, related the following issues: mitigation, adaptation, tech-
nology and investment and fi nance. In relation to mitigation the decision as 
adopted by the COP keeps the distinction between developed and developing 
countries, calling for ‘measurable, reportable and verifi able appropriate mitiga-
tion’. The briefi ng note of the Pew Center on Global Climate Change relates that 
‘For developed countries, this is further defi ned as “commitments or actions, 
including quantifi able emission limitation and reduction objectives” ... For devel-
oping countries, the decision calls for “actions ... supported by technology and 
enabled by fi nancing and capacity building” which are to be “measurable, 
reportable and verifi able”.’ 

Additionally, the decision calls for new efforts to support adaptation to cli-
mate impacts; to remove obstacles to, and provide fi nancial support for ‘the 
development and transfer of technology’ to developing countries; and other 
positive incentives for mitigation and adaptation by developing countries (www.
pewclimate.org/road_to_bali/cop13).

Despite the stark reality expressed by AR4 and the signifi cance of a newly 
elected President in the USA, the roadmap has started to resemble a ‘potholed 
pavement’ with diffi cult, protracted negotiation on the run into the Copenhagen 
Summit in December 2009. 

Despite the signifi cance of the statements made in AR4 at the time of writing 
(November 2009), negotiations between developed and developing countries 
appear at an impasse prior to the Copenhagen Summit in December 2009. It 
has been clearly related by Yvo de Boer (Executive Director of the UN Conven-
tion on Climate Change) that ‘it is physically impossible under any scenario to 
complete every detail of a treaty in Copenhagen’ (http://unfccc.int/meetings/
intersessional/barcelona_09/items/5024.php). 

The suggestion has instead been the adoption of a COP decision, which 
‘would be politically but not legally binding and would form the basis for a treaty 
to be negotiated post-Copenhagen’ (Bodansky blog: http://opiniojuris.org/
2009/11/06/bodansky-update-from-barcelona-climate-change-negotiations/). 
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However, Bodansky suggests that even a political outcome will be diffi cult and 
require signifi cant compromises by all sides. He suggests a possible ‘wish list’ but 
these elements ‘given the current state of negotiations ... remains a very ambitious 
objective for Copenhagen’. Given the present antipathy towards politicians in the 
UK (and a recent by-election in Glasgow North-East which heralded a 33% turn 
out – which some commentators have blamed ironically on the weather!), do the 
public trust politicians with so sensitive and signifi cant a matter? 

The UK Climate Change Strategy 

The UK has a rich and diverse tradition of legislation and policy in relation to air 
pollution, which has, until the Environmental Protection Act 1990, been pre-
dominantly reactive in nature. The issue of climate change was fi rst addressed 
via the Climate Change Programme, launched in 2000 (‘CCP 2000’). The pro-
gramme contained an ambitious programme of measures, which has subse-
quently been accused of ‘optimism bias in relation to its predictions about the 
impact, on emissions, of its measures’ (Bell and McGillivray, 2008:527). Never-
theless, the UK saw greenhouse gas emissions fall in the 1990s (15.3% between 
1990 and 2002) although it is acknowledged that these cuts were ‘one off gains’ 
due to the switch from coal to gas, de-industrialization/modernization and greater 
reliance on nuclear energy (the House of Commons Select Committee on Envi-
ronment, Transport and Regional Affairs in its Fifth Report referred to this as a 
‘fortuitous coincidence rather than the result of any strategy’ (www.publications.
parliament.uk/pa/cm199900/cmselect/cmenvtra/194/19402.htmat at 89). The 
Select Committee noted two aspects (at 91.) towards the framing of a long-term 
climate change policy: ‘enabling industry to invest with confi dence and starting 
to educate and persuade individuals to change their behaviour.’ The question at 
UK level therefore is has this happened?

The Royal Commission on Environmental Pollution (RCEP) in its 22nd 
Report, Energy: The Changing Climate (www.rcep.org.uk/reports/22-energy/22-
energyreport.pdf) had, inter alia, already addressed these two issues with the 
Commission favouring the ‘contraction and convergence’ approach, which would 
allow an equal per-capita emission allowance to every citizen of the world, thus 
‘the result of this new allocation would, of course, be an enormous reduction for 
the current high emitters and some scope for emissions growth by developing 
countries’ (http://jel.oxfordjournals.org/cgi/pdf_extract/13/2/287). 

What is interesting is the broad conclusion of the 22nd Report; a reduction 
by industrialized countries of 60% or more by the year 2050, was formally 
adopted by the UK Government in the Energy White Paper of 2003 (DTI, 2003), 
only to be taken to a legally binding target of at least an 80% cut in greenhouse 
gas emissions by 2050 with a reduction in emissions of at least 34% by 2020 by 
the Climate Change Act 2008.

The fi rst UK Climate Change Programme (CCP 2000) was based upon the 
following: reducing industrial emissions through integrated pollution prevention 
and control (IPPC) permits; energy effi ciency measures; the promotion 
of renewable sources of energy; investment in transport measures to reduce 
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pollution caused by traffi c congestion; and the use of economic instruments 
(namely a Climate Change Levy and a national emissions trading scheme) (Bell 
and McGillivary, 2008:527). CCP 2000 was subject to a review initiated by the 
Government in November 2004, which resulted in a revised programme pub-
lished in March 2006 (Climate Change: The UK Programme Cm 6764) (CCP 
2006). This programme, whilst carrying on with issues from the original pro-
gramme, also included: a commitment to produce annual reports to Parliament 
on emissions, future plans, and progress on domestic climate change; a com-
mitment to plan for adaptation to climate change; and a renewable transport 
fuel obligation (Bell and McGillivary, 2008:528).  

The National Atmospheric Emissions Inventory 2007 (www.theccc.org.uk/
images/nat_as_map_jpg) illustrates how energy producers (power) have tradi-
tionally been the most signifi cant atmospheric emitters in the UK. This was evi-
denced in the traditional UK approach, which ‘tended to focus on the supply 
side – that is, that it has traditionally tried to limit emissions by energy producers’ 
(Bell and McGillivray, 2008:528). This approach is now questionable and thus 
brings into sharp focus a move from tackling suppliers to an actual reduction in 
energy demand. This movement to reducing energy demand is evident in CCP 
2006 with signifi cant increases in the Voluntary Agreements with car manufac-
turers to reduce CO2 emissions from cars (0.1 to 2 MtC from 2010 to 2020) and 
Product Policy (0.2 to 0.6 MtC from 2010 to 2020) (Defra, 2007:11). 

The Climate Change and Sustainable Energy Act 2006 also stated as its 
principal purpose to enhance the UK’s contribution to combating climate change. 
This was carried out by s.2, which made it a legal requirement of the Secretary 
of State to report annually on the level of greenhouse gas emissions in the UK 
and the steps taken by government departments during the previous year to 
reduce those emissions. In July 2007 the fi rst annual report on the UK Climate 
Change Programme (www.decc.gov.uk/en/content/cms/what_we_do/change_
energy/tackling_clima/programme/programme.aspx) (as stated in s.2 above) 
was laid before Parliament. The report acknowledges that ‘The reduction in 
greenhouse gases has, since 1990, mainly been driven by restructuring, espe-
cially in the energy supply industry; energy effi ciency; pollution control measures 
in the industrial sector’ (p.12). Soon after publication of this report the Climate 
Change Bill was introduced to Parliament (November 2007) becoming law in 
November 2008. Its primary aims were to improve carbon management, help-
ing the transition to a low carbon economy in the UK and to demonstrate UK 
leadership internationally (www.decc.gov.uk/en/content/cms/legislation/cc_
act_08/cc_act_08.aspx).

The 2008 Annual Report to Parliament (www.decc.gov.uk/en/content/cms/
what_we_do/change_energy/tackling_clima/programme/programme.aspx) 
again highlighted the move towards demand factors and away from the energy 
suppliers. The report summarizes the main areas for action: energy effi ciency, 
buildings, transport, environmental markets, technology and innovation, energy 
production and fuel poverty. The table (Table 6, p.25) of the report highlights 
the signifi cant contribution to greenhouse gas emissions made by transport, 
which has risen (despite some incremental declines between 1997–2002 from 
124.4 MtCO2e in 1990 to 139.3 MtCO2e in 2006). These fi gures are against a 

www.theccc.org.uk/images/nat_as_map_jpg
www.theccc.org.uk/images/nat_as_map_jpg
www.decc.gov.uk/en/content/cms/what_we_do/change_energy/tackling_clima/programme/programme.aspx
www.decc.gov.uk/en/content/cms/what_we_do/change_energy/tackling_clima/programme/programme.aspx
www.decc.gov.uk/en/content/cms/legislation/cc_act_08/cc_act_08.aspx
www.decc.gov.uk/en/content/cms/legislation/cc_act_08/cc_act_08.aspx
www.decc.gov.uk/en/content/cms/what_we_do/change_energy/tackling_clima/programme/programme.aspx
www.decc.gov.uk/en/content/cms/what_we_do/change_energy/tackling_clima/programme/programme.aspx


Climate Change – Law, Environment and Tourism 87

decline in all other measured categories within the table (with the exception of 
Residential, which recorded a marginal rise of 2.6 MtCO2e between the base 
year and 2006). 

The Annual Reports on the UK Climate Change Programme have now been 
augmented by the reports of the Committee on Climate Change (a statutory 
committee since the Climate Change Bill become law on 1 December 2008). 
The fi rst report – Building a low-carbon economy – The UK’s contribution to 
tackling climate change (published in December 2008) (www.decc.gov.uk/en/
content/cms/legislation/cc_act_08/cc_act_08.aspx) suggests, inter alia, a reduc-
tion by the UK in Kyoto greenhouse gas emissions of 80% by 2050 against 1990 
base levels. This target, along with the recent supplementary supporting evi-
dence of Defra (Adapting to Climate Change UK Climate Predictions June 2009) 
(www.defra.gov.uk/environment/climate/documents/uk-climate-projections.pdf) 
provides a clear indication to those countries who attend the Copenhagen Sum-
mit in December 2009, showing that the UK and its devolved regions are taking 
a clear leadership role in tacking climate change.

The Welsh Assembly Government

The Welsh Assembly Government strategy on Climate Change (Climate Change 
Strategy – High level policy statement consultation) (http://wales.gov.uk/docs/
desh/consultation/090116climateconsultationen.pdf) is currently under consul-
tation, having originally been open to a fi rst consultation in January 2009 (for 6 
weeks) with a detailed analysis of the consultation exercise published in March 
2009. The second consultation, which closed in October 2009, sets out propos-
als for new policies and programmes to tackle climate change in: transport, busi-
ness, public sector, agriculture and land use, waste and at home. Additionally, it 
also details proposals for an adaptation framework in Wales (see http://wales.
gov.uk/consultations/environment and countryside/climate change action/;js). 
This dual consultation will contribute to a fi nal Climate Change Strategy bringing 
together the High Level Policy Statement and the Programme of Action at the 
end of 2009.

Prior to the consultation exercise related above, the Welsh Assembly had 
established a Climate Change Commission with four subgroups (adaptation; 
baseline methodology and economics; communication; emission reduction), 
which commenced work in 2008. This Commission is both cross-party and 
cross-sector, although the work of the four groups, whilst important and relevant, 
appears embryonic in nature at this stage. Nevertheless, as is stated within the 
Climate Change Strategy – High level policy statement consultation, climate 
change is acknowledged as a ‘social justice issue’, something which can be 
addressed in conjunction with policies to tackle climate change. Clearly (as 
related in responses to the February consultation), The Welsh Assembly Govern-
ment must take on a leadership role in climate change (already clear in the One 
Wales: One Planet consultation – with a strong target of an annual 3% reduction 
in greenhouse gas emissions in areas of devolved competence from 2011) as 
well as effective communication and engagement with people and communities 
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across Wales. However, it is suggested that the parts are only a percentage of the 
whole and, as such, the Welsh nation must see the impact of its climate change 
strategy in both a UK but more importantly a global picture.

Conclusion

It was only on April 2, 2009, that the US Supreme Court in Massachusetts v.
EPA (549 US 497) 2007, stated that greenhouse gases are air pollutants 
covered by the Clean Air Act. This has led to a subsequent Proposed Endanger-
ment Finding (www.epa.gov/climatechange/endangerment.html) by the EPA 
Administrator, Lisa Jackson, where she ‘proposes to fi nd that atmospheric con-
centrations of greenhouse gases endanger public health and welfare within the 
meaning of section 202(a) Clean Air Act’(ibid). This fi nding was made ‘specifi -
cally with respect to six greenhouse gases that together constitute the root of the 
climate change problem: carbon dioxide, methane, nitrous oxide, hydrofl ouro-
carbons, perfl uorocarbons, and sulphur hexafl uoride’ (see Federal Register Vol. 
74 No. 78 April 24th 2009/Proposed Rules). Subsequently, the US House of 
Representatives passed the American Clean Energy and Security Act of 2009 
(ACES Act), H.R. 2454, on 26 June by a vote of 219 to 212. The Pew Center 
on Global Climate Change reported that ‘this comprehensive national climate 
and energy legislation would establish an economy-wide, greenhouse gas 
(GHG) cap-and-trade system and critical complementary measures to help 
address climate change and build a clean energy economy’ (www.pewclimate.
org/docUploads/Waxman-Markey-short-summary-revised-June26.pdf). 

President Barack Obama has, at the time of writing, decided to attend the 
Copenhagen Summit, or at least some of it. As the only developed nation not to 
ratify the Kyoto Protocol the USA seems to hold the key to the success of Copen-
hagen. Clearly, with the publication of the next IPPC report imminent and 
mounting scientifi c evidence of the dangers of climate change, Obama must 
follow the example of Europe and play a central part in negotiations before it is 
too late to talk.
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7 Climate Change, Tourism 
and the Media: Developing 
a Research Agenda

PETER BURNS AND LYN BIBBINGS

Introduction

As stated elsewhere in this book, climate change represents one of the greatest 
environmental, social and economic threats facing the planet; a fact now 
fi rmly recognized by world governments (including President Obama’s US 
government) and scientists as an issue of extreme concern for the global pop-
ulation (Oreskes, 2004; Nicholls, 2006). Hall and Higham (2005) state that in 
recent years, interest in the weather has grown as heavy storms, fl oods, 
droughts, snowstorms and extremely high temperatures have become more 
likely and are associated with changes in the global climate. Moreover, they 
mention, for instance, that at the time of writing 11 of the 12 past years were 
among the 12 warmest ones since recording temperatures began in 1850. The 
year 2003 is probably the one that will most stay in mind with 14,802 heat 
related deaths in France alone (Higham and Hall, 2005). Extreme weather 
events include, for example, hurricanes Katrina in 2005 and Kyrill in January 
2007.

The UNWTO (2007:2) underpinned the importance of tourism in the global 
challenges of poverty reduction and climate change with the Davos Declaration, 
made at the 2nd International Conference on Climate Change and Tourism, and 
agreed on the ‘urgent need to adopt a range of policies encouraging sustainable 
tourism regarding environmental, social, economic and climate responsiveness’. 
In practice, this includes mitigation (i.e. prevention of causes) of greenhouse gas 
(GHG) emissions (particularly those derived from transport and accommodation 
activities), adaptation by tourism businesses and destinations to changing cli-
mate conditions, and the application of new and existing technologies to improve 
energy effi ciency. However, the development of appropriate policies has been 
very limited overall, primarily due to a lack of research in sectors such as tourism 
and energy regarding the relationship between climate change and impacts at a 
global scale (OECD, 2003, cited in Becken and Hay, 2007). 
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Climate change also presents a global security threat, as argued by 
David King, Chief Advisor to the UK Government, who refers to climate 
change as the ‘most severe problem we are facing today, more serious even than 
the threat of terrorism’ (King, 2004:176). Higham and Hall (2005) note that 
King’s comments originated in a leaked US security assessment of climate 
change. Hall et al. (2004, cited in Higham and Hall, 2005:18) consider the issue 
of climate change as a security threat as well, and identify ‘environmental 
security, including climate change, as a major issue facing tourism policy and 
development’. Higham and Hall (2005:18) identify four sets of relationships 
‘between more traditional notions of security and the concept of environmental 
security:

 ● The relationship between environmental security and the potential for 
resource wars fought over increasingly scarce resources such as water;

 ● Direct threats to environmental health because of environmental change 
and bio-security threats;

 ● Mass migration of ecological refugees who are abandoning resource-poor or 
damaged areas; and

 ● Environmentally destructive capability of the military itself.’ 

These changes will lead to major impacts on biodiversity and ecosystem ser-
vices (which have already been recorded on every continent (UNWTO, 2007b)), 
on economic activities, and on human health and welfare, including the loss of 
life and forced migration, with associated implications for international stability 
and equality. Watkiss et al. (2005) mention effects on energy use because of 
unusual changes in temperature, including heating and cooling as well as effects 
on agriculture. In addition, effects to human health from changes in cold- and 
heat-related effects, as well as from disease will occur. Water supply and quality 
are threatened, too, and therefore also have to be considered in the context of 
tourism consumption as tourists consume far more water than local residents in 
tourism destinations (UNWTO, 2003). Furthermore, resulting water stress is 
likely to arise within areas that already suffer from inherent water shortages. 
Moreover, Watkiss et al. (2005) state that global warming effects are likely to be 
greatest in high latitudes and most evident in the autumn and winter seasons, 
though the equatorial regions will also experience noticeable warming. In gen-
eral, wetter weather is to be expected in the mid-latitudes, with drier weather in 
the subtropics.

Most of the effects mentioned above are inter-related. Negative impacts on 
unique or threatened systems and risks from extreme climate events occur with 
a temperature change of 1°C, and these impacts and risks are projected to 
become signifi cant for changes of 2 to 3°C. Above a 2°C temperature increase, 
the majority of market impacts are predicted to be negative and most regions will 
suffer adverse effects from climate change. Risks from large-scale discontinuities 
become signifi cant above a temperature change of 3°C (Watkiss et al., 2005). 
Finally, changes to tourism potential and destinations can occur, as tourism is 
very climate sensitive (Viner, 2005). 

Tourism activity itself is a contributor to the problem of climate change 
due to its dependency on fossil fuel consumption (Nicholls, 2006; Becken and 
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Hay, 2007), the UNWTO (2007a) estimates that tourism’s contribution of CO2
emissions accounts for about 5% (though the methodology for the calculation is 
unclear and the basis for calculation seems different from the calculation that 
proposes tourism as the ‘world’s largest industry’). Consequently, tourism and 
climate change represent a two-way relationship termed ‘tourism as vector and 
victim’ (UNWTO, 2003): on the one hand, tourism must minimize its negative 
impacts on the environment (i.e. reduce the emission of GHGs which causes 
climate change); on the other hand, as mentioned above, climatic change will 
have a signifi cant impact on tourism destinations, resulting in changes for the 
tourism industry, e.g. in terms of market changes, as well as for other economic 
sectors that profi t indirectly from tourism. Interestingly, the majority of interna-
tional tourism generation occurs in the countries that are themselves the major 
contributors to greenhouse gases (Higham and Hall, 2005). 

In summary, the UNWTO (2007b) suggests four broad categories for the 
above-mentioned impacts: 

1. Direct climatic impacts, referring primarily to changes of global seasonality 
in tourism demand, which in turns infl uences operating costs such as heating, 
cooling, snowmaking or food and water supply, as well as impacts upon com-
petitive relationships between destinations, which includes the shift towards 
higher latitudes/altitudes as well as the vulnerabilities among winter sport desti-
nations due to declining natural snowfall.
2. Indirect environmental change impacts, including biodiversity loss, reduced 
landscape aesthetic, increased natural hazards, etc. The UNWTO argues that 
these impacts are likely to be largely negative, and there are still major knowl-
edge gaps of how climate change will actually affect natural but also cultural 
resources (e.g. Venice, Italy) that are critical for tourism.
3. Impacts of mitigation policies on tourist mobility, whereby increased trans-
portation costs (especially air travel) may alter leisure mobility patterns, initially 
impacting long-haul destinations that can only be reached by air travel, such as 
Australia or the Caribbean, but eventually affecting European short-haul travel. 
However, on the other hand, there might be opportunities for low carbon emis-
sion transport modes such as rail and coach travel, which would help destinations 
that are closer to main markets to revitalize.
4. Indirect societal change impacts might occur, which includes risks regarding 
future economic growth and political stability of some countries. The Stern Re-
view (2006) reinforces that view by stating that whereas a global warming of 1°C
might even benefi t the global GDP, any warming above 1°C is likely to damage 
economic growth at a global scale. Furthermore, such impacts will lead to the 
climate security issues mentioned above.

This chapter reiterates the idea widely promulgated throughout this book that 
the impacts of climate change on tourism are potentially important and very 
diverse. Impacts do and will vary signifi cantly by geographic regions and market 
segments, not least depending upon the competitors’ impacts, and importantly, 
climate change will generate both positive and negative impacts in the tourism 
sector as a whole.
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Social Responses to Climate Change and Tourism

The year 2007 saw something of a cultural turn or tipping point for the general 
debate on climate change: public opinion seemed to shift under the sheer weight 
of scientifi c evidence following the publication of IPCC 4 and in the UK and 
Europe as public response to the Stern Report on the Economics of Climate 
Change. However, citizens remain cynical about government attempts to seize 
the green initiative, especially in the case of ecotaxes that are not directly hypoth-
ecated to ameliorating carbon emissions. 

There also emerged a clearer public understanding of the implications 
behind the two key phrases ‘global warming’ and ‘climate variability’, with the 
former referring to anthropogenic causes (notably burning fossil fuels) and the 
latter to non-human factors such as the general propensity for temperature 
change in the earth over time and solar variation. This understanding was helped 
by massive news coverage in the popular media underpinned by a dramatic rise 
in scientifi c research into climate change and its causes.

With the growing realization that virtually all powered human mobility causes 
carbon emissions, the role of tourism (and in particular fl ying) as a contributing 
factor to global warming came into the spotlight. The comfortable democracy of 
cheap fl ights brought about by air deregulation and heated competition was cast 
into doubt by negative publicity epitomized by the phrase ‘binge fl ying’, coined 
rather ironically by Mark Ellingham, founder of the Rough Guide travel book 
organization (Hill, 2007). His basic premise is that the middle classes of the 
developed world are somehow addicted to leisure mobility, which is making a 
considerable contribution to climate change:

The tobacco industry fouled up the world while denying [it] as much as possible 
for as long as they could,’ said Ellingham. ‘If the travel industry rosily goes ahead 
as it is doing, ignoring the effect that carbon emissions from fl ying are having on 
climate change, we are putting ourselves in a very similar position to the tobacco 
industry.

 (Hill, 2007)

The desire for instant gratifi cation, a consumer mentality and hypermobility 
bought about by ennui and fuelled by the postmodern ‘forest of media’ (Hughes, 
1980) provides an ever changing backdrop of compelling media communica-
tions for travel products that creates confusion in the mind of the tourist as 
consumer. The EU predicts that by 2020, aviation emissions are likely to be 
more than double that of 2006 (Barbot, 2006; Europa, 2006). If air travel 
continues to grow at this rate then it may be impossible to achieve carbon 
reduction targets. In 2006, the Tyndall Centre on Climate Research reported that 
aviation could account for 100% of the UK’s carbon allocation by 2050. At the 
same time, the Chief Executive of the British Airports Authority insisted that 
capacity should not be reduced at a time when people want to fl y more. This 
contradiction is the basis of aviation being a central issue in debate on how 
climate change can be stabilized, and one where both government action and 
individual changes in attitude and behaviour will be necessary. Ironically (and 
unsurprisingly), the global fi nancial crisis is slowing down international travel 
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‘drastically’ (UNWTO, 2008:1) and far more effectively than green lobbying or 
government eco-actions.

The Media

A fundamental question for modern societies in the age of mass media and 
instant communication is about how mass communications shape public dis-
courses surrounding climate change and tourism (especially air travel, which has 
received particular attention). Mass communication is crucial in determining 
which issues the public prioritizes for resolution by policy makers and businesses. 
Most importantly, the publication of the Stern Report on the Economics of Cli-
mate Change (2007) marked a period of more intensive mass communication 
about climate change, its effects, and actions to take by a range of actors (the 
‘tipping point’ mentioned above). Since then, discussions about climate change 
by the press, new social movements, the government and from individuals have 
increased signifi cantly, especially via the internet. Air travel in particular has been 
a source of contentious debate. The diverse contradictions inherent in air travel 
(e.g. the introduction of a green aviation tax while embarking on airport expan-
sion, greenhouse gas emissions vs. notions of personal freedom associated with 
air travel) make it particularly important to understand how public discourses are 
framed and communicated.

In August 2006, before the publication of the Stern review, the Institute for 
Public Policy Research (IPPR) published its report ‘Warm Words: how are we 
telling the climate change story and can we tell it better?’ The research found that 
the climate change discourses in the UK were confusing, contradictory and cha-
otic. It concluded that the overarching message for the public is that ‘nobody 
really knows’, but that this was beginning to change with some identifi able 
streams of discourse emerging: a pessimistic ‘alarmist’ repertoire, and two more 
optimistic streams: ‘it’ll be alright’; and ‘it’ll be alright as long as we do some-
thing’. The report went on to recommend engaging the public in discourses to an 
extent that would result in changing attitudes and, ultimately, behaviour. In the 
USA the FrameWorks Institute, as part of the Climate Message Project (2006) on 
discourses on climate change, media, and environmental groups’ communica-
tions, revealed that the way in which climate change was being reported was 
counterproductive and immobilizing people. 

The ESRC Expert Workshop on Social Science Research for Environment, 
Energy and Climate Change (11 December 2006, Cardiff University) recognized 
the role of the media in relation to a number of post-Stern research topics includ-
ing ‘Discourses and Media’. The ESRC experts acknowledged ‘the importance 
and power of discourses [that] can mobilise refl ection and action about climate 
change.’ Signifi cantly for this proposal, the experts suggested that ‘It will be 
important to understand the role of the media in framing the debate relating 
to … climate change by constructing notions of citizenship, consumption and 
well-being’ (ESRC, 2006, emphasis added). 

However, confl icting information also abounds about climate change 
(Weingart et al., 2000; Boykoff and Boykoff, 2004) and its relationship to the 
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tourism–leisure mobility continuum (Gössling and Akerman, 2007; Heyer, 2007) 
from a variety of media, government and independent organizations. In particu-
lar, there seems to be no agreement about the level or effect of aviation emis-
sions on the atmosphere. There are also confl icting debates on what actions may 
be taken in terms of individual fl ying habits, whether we contribute to carbon 
offsetting schemes or whether individuals or governments take responsibility for 
action for seeking solutions. The presentation of material is contradictory. For 
example, in February 2007, The Independent on Sunday produced a double-
page report on the latest fi ndings of the International Panel on Climate Change 
and the urgent need to take action. About a quarter of the total space was taken 
up by an advertisement from American Airlines proclaiming its ‘lowest ever 
fares’ (at £199) to New York, presenting to the reader closely juxtaposed 
competing messages. 

In addition, there is increasing activity in mass communication from new 
social movements concerned with the climate change and our patterns of con-
sumption. For example, Plane Stupid, Campaign on Climate Change, Green-
skies all have a very high profi le, and contribute signifi cantly to media debates. 
It is essential to examine this mass communication and the role it plays in the 
framing of thinking about climate change and air travel. 

The availability of the internet makes it much more possible for individuals to 
participate in public debate through e-mails to newspaper letter pages, media 
weblogs set up on specifi c issues or articles, and personal weblogs/travelblogs on 
their own travel experiences. Examining these as part of the public debate that 
infl uences individuals and policy makers is an important part of the whole picture.

Investigating the complex web of issues is underpinned by fi ve assumptions 
that are a constant throughout the present book:

1. Tourism transport emissions are growing at 4–5% a year (Peeters, 2007);
2. Technological fi xes are unlikely to divert this trend (Adams, 2001);
3. Signifi cant behavioural and institutional changes are required (Giddens, 
2006);
4. There is a key contradiction in the EU’s Lisbon agenda that promotes 
economic growth while limiting environmental deterioration (Amelung and 
Scott, 2007);
5. The present era is characterized by a fundamental transformation in 
mobility patterns whereby the symbolic power of the ‘freedom to travel’ locates 
the problem fi rmly in the post-industrial milieu of consumer attitudes, belief 
systems and behaviours (Urry, 2003, 2006).

Given the ubiquitous ‘forest of media’ that accompanies almost every step we 
make in modern society, the news media have a particularly signifi cant role in 
both reporting and analysing behaviour and responses to climate change. The 
capacity to set the political agenda is also an aspect of media (especially the print 
media) and it has been suggested that for politicians, the media is a proxy for 
public opinion (Gilliam and Bales, 2001). Understanding the framing and ensu-
ing narratives is thus critical to fi nding solutions to public problems.

Thus the cognitive processes where actors interpret events through existing 
‘frames of reference’ can be located into bigger systems of values and meanings. 
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This is a method ideal for investigating socio-political events, accompanying dis-
courses, and identifying alternative frames within which to locate messages that 
will infl uence target audiences. 

Setting a Research Agenda for Climate Change, Tourism and 
Media

Given the complex and under-nuanced relationship between climate change, 
tourism and media and the simplistic ways in which lobbying groups on both 
sides marshal their arguments, it is self-evident that more research is needed. In 
the light of this, the purpose of the present chapter is to propose an agenda that 
could be usefully addressed to help bridge the knowledge gap. By identifying, 
analysing and deconstructing the conceptual frames people are using to think 
about climate change and tourism (but most specifi cally air travel) in the period 
immediately following publication of the Stern review and prior to the 2009 
fi nancial crisis, at least four key objectives could be achieved:

1. Sources (Government and pressure groups) of competing and coherent dis-
courses on hyper-consumption, lower carbon footprint lifestyles, the role of air 
travel in freedom could be clearly identifi ed, thus leading to greater understand-
ing of the well-being and the norms, values and arguments that underpin these 
contradictory behaviours and contradictions.
2. By examining individual personal narratives in response to public discourses 
on climate change and air travel the infl uencing factors that may lead to change 
in attitude and/or behaviour will be identifi ed.
3. A toolkit could be developed for analysing the relationship between dis-
course and motivating refl ection and behavioural change in this arena.
4. A benchmark set of attitudinal frames could be established and used for 
measuring the impact of the 2009 fi nancial crisis on travel and tourism.

The research agenda could be addressed in part by a series of research ques-
tions:

1. How do the print media frame public discussions of the relationship between 
tourism, air travel and climate change, including the competing discourses of 
hyper-consumption and the pressure for more restrained lifestyles with a lower 
carbon footprint?
2. How do ‘New Social Movements’ (the new puritans, ethical consumers, en-
vironmental activists, anti-fl ying pressure groups) frame tourism and air travel in 
relation to climate change?
3. How does the government frame its communications and policies in relation 
to air travel?
4. How do online travel commentaries written by members of the public as 
weblogs/travelblogs, frame the relationship between tourism and climate change?

Answering these questions would help identify the dominant frames of public 
understanding and the dynamic role that the media plays in creating and activat-
ing particular frames. This approach would not only identify and deconstruct the 
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current frames that drive thinking about climate change and air travel, but also 
cast light on to the interaction and inter-relationships between the frames of 
various actor groups. 

At the very least, research in this area would deliver new knowledge in terms 
of identifying contradictions and challenges likely to confront policy makers and 
individuals as they seek change, and linked to this, clearer identifi cation of attitudi-
nal barriers to change and the provision of strategies for overcoming these. Such 
research would also provide much needed evidence for travel companies wishing 
to take a more socially responsible attitude towards the provision of travel prod-
ucts. The primary impact of such research could be on the academic community 
as insights into changing attitudes and behaviour towards climate change and air 
travel emerge, and on policy makers and lobbyists as they, too, gain greater under-
standing of the cultural dynamics that accompany social policies and anticipate 
attitudinal/behavioural barriers to mitigation, and improved ways of framing com-
munication to achieve better reception of key messages aimed at mitigation.
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8 Climate Change and the 
Mediterranean Southern 
Coasts

GIORGIO ANFUSO AND DRISS NACHITE

Introduction

Global climate change is a scientifi c hypothesis proposing that anthropogenic 
impacts on the environment, such as greenhouse gas emissions and land use, 
may be responsible for local and global climate changes at present and into the 
future. Furthermore, although anthropogenic emissions of greenhouse gases 
associated with the use of fossil fuels are mainly from the rich industrialized coun-
tries, the impacts of climate change will be more severe in poor developing coun-
tries. Any environmental impacts in the world’s coastal zones may be signifi cant 
because coastal development is continually expanding from current levels: pro-
jections are that approximately 75% of the global population of 7.1 billion in the 
year 2020 will live within 60 km of the coastline. Because of this, the effect of 
predicted global sea level rise (SLR) due to climate change has become one of 
the major concerns for coastal managers in recent years. 

The local change in sea level at a particular coastal location and the inter-
connected coastal risks depend on the global mean SLR and regional deviation 
from this mean (Church and White, 2006). While the global SLR results from the 
expansion of the ocean due to the increase in ocean temperature and melting of 
ice caps, regional factors are caused by non-uniform patterns of temperature and 
salinity changes in the ocean. In detail, sea warming raises sea level whereas a 
salinity increase causes sea level to drop because of increased seawater density. 
Moreover, salinity contributions to SLR constitute at most 20% of the temperature 
contributions (Maes, 2000).

Locally, vertical land movements also occur due to various geological and 
human induced processes such as tectonics and isostatic adjustments, sediment 
loading, and underground water pumping and gas extraction. 

In addition, commonly documented outcomes of climate change on coastal 
environments include changes on storm sequencing and storm arrival patterns, 
storm surge increase and tropical storm variability. However, a less documented 
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aspect is greater wave climate variability, even if some studies have found that 
changes are already evident and many will continue into the future (Keim et al.,
2004). In general, sea level variations are surveyed through high-precision satel-
lite altimetry and tidal gauges; the latter are referenced by a point on land, thus 
including land movements that can signifi cantly contaminate the sea level signal 
(Emery and Aubrey, 1991).

The present study deals with climate change effects in the Mediterranean 
littoral of Morocco, which is one of the most vulnerable countries within the 
Mediterranean region (GIEC, 2007), especially the low-lying areas located in the 
eastern, i.e. Nador and Saidia areas, and western parts, i.e. Tangier and Tetouan 
areas (Fig. 8.1). 

According to the methodology proposed by GIEC (2001), the future scenario 
of climatic change in Morocco includes a clear increasing trend of the mean 
annual temperature, with values ranging from 0.6 to 1.1°C by 2020; a reduction 
in rainfall precipitation of 4% in 2020, with respect to the fi gures for 2000; an 
increase of the frequency and intensity of dry periods in the southern and eastern 
parts of the country; changes in the rainfall precipitation with winter rainfall con-
centrated in a short period and a reduction in the duration of snowing period 
and in the extension of ice cover.

The aforementioned changes will greatly impact most vulnerable activities, 
i.e. tourism and agricultural activities, which are especially developed in coastal 
areas. Different aspects of climatic change characteristics and impacts will be 
analysed in following sections. 

Sea Level Rise Trend in the Mediterranean Littoral of Morocco

Tsimplis and Baker (2000) used tide gauges to study SLR for the coastal 
Mediterranean Sea. A negative trend, because of an increase in average atmo-
spheric pressure, was observed during the 1960–1990 period while an average 
increase of 1.1–1.3 mm/year was recorded for the 20th century. Cazenave et al.
(2001) investigated sea level changes in the Mediterranean Sea in the 1993–1999 
period through data obtained by the Topex/Poseidon space mission, which 
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provided absolute measurements of sea level variations. Authors observed that 
the Mediterranean sea level has been rising almost everywhere since early 1993. 
In detail, according to Cazenave et al. (2001), within the western Mediterranean, 
sea level is increasing 5–10 mm/year in the Alboran Sea, i.e. south-east Spain 
and north-east Morocco Mediterranean littoral areas, which was confi rmed by 
tidal gauge data at Malaga and Alicante. 

There are several possible causes for the recent sea level trend observed in the 
Mediterranean Sea. In detail, the observed trend essentially depends on seawater 
volume change due to density changes in response to temperature and salinity 
variations, and mass change due to water exchange with the atmosphere and land 
through precipitation, evaporation and river runoff, and exchange of water through 
the Gibraltar Strait (Ross et al., 2000). Quantitative estimations of each contribu-
tion for the 1993–1999 period were not feasible due to the lack of suitable obser-
vations. Cazenave et al. (2001) were able to correlate sea surface temperature 
trend with observed SLR, obtaining a correlation coeffi cient of 0.72 for the whole 
Mediterranean Sea, the detailed spatial pattern showing that surface warming 
has been about twice as large in the eastern than in the western basin. Cyclic 
variations are superimposed on the trend, with periods around 2–3 and 4–5 years. 

Noticeable increase of the temperature and salinity of deep waters of the 
western Mediterranean Sea has been observed by several hydrographical studies 
conducted since the 1960s (Bethoux et al., 1990, 1998). Salinity increase has 
been attributed to freshwater defi cit due to reduced rainfall in the 1990s and 
damming of major rivers for agricultural purposes (Bethoux et al., 1998; Bethoux 
and Gentili, 1999). Overall, for the western Mediterranean Sea, Ross et al. (2000) 
affi rmed that hydraulic changes of surface and deep water fl ow through the 
Strait of Gibraltar may participate in raising sea levels. Fenoglio-Marc et al.
(2004) used differences in sea surface heights measured by tide gauges and 
Topex/Poseidon altimeter to estimate vertical land movement in the Mediterra-
nean region, obtaining smaller rates in the north-western area. 

More recent studies, i.e. Marcos and Tsimplis (2008), used available tide 
gauge records for the period 1960–1990 to investigate sea level trends in the 
Mediterranean Sea and Atlantic Iberian coasts. They separated the direct atmo-
spheric forcing and steric contributions from the other forcing factors and pre-
sented the residual trends. By this means, Marcos and Tsimplis used the HIPOCAS 
(Hindcast of Dynamic Processes of the Ocean and Coastal Areas of Europe) data 
to correct atmospheric pressure and wind-induced sea level variations and 
MEDAR database for the Mediterranean Sea to correct temperature and salinity 
related sea level variations. The postglacial rebound was considered for the 
Mediterranean in the order of ±0.3 mm/year. The authors utilized Cádiz, Tarifa, 
Málaga and Ceuta tide gauge records, with data spanning from 40 to 60 years, 
to try to reconstruct sea level trend in the Gibraltar Strait area. They observed 
important variations between the tide gauge records, which prevented a com-
mon value being calculated for the area. In detail, tide gauges recorded sea level 
rise at Málaga (2.4 ± 0.4 mm/year) and Ceuta (0.6 ± 0.1 mm/year) and steric 
contributions in Ceuta were evaluated as −2.1 ± 0.6 mm/year. 

Naizi (2007) affirmed that no data are available on land movement 
and local SLR causes in the Tetouan region, and proposed a SLR value of 
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2.5 mm/year, which is the value obtained for the western Mediterranean Sea by 
the Topex/Poseidon and Jason-1 satellite mission during the 1993–2006 period. 
The author, in order to estimate maximum and minimum hypothetical storm surge 
elevations for the western Mediterranean littoral of Morocco, took into account 
two hypotheses: (i) no increase of present SLR trend, i.e. sea level would record an 
increase of 15 and 27.5 cm by 2050 and 2100, respectively; and (ii) rapid increase 
of SLR trend, with different scenarios and associated SLR values ranging between 
21 and 47 cm by 2050 and between 36.5 and 115.5 cm by 2100. 

Lastly, for both the eastern and western Mediterranean areas (Fig. 8.1), 
Warrick et al. (1996) proposed SLR values ranging from 20 to 86 cm for 2100, 
with a best estimate value of 49 cm. 

Coastal Erosion and Flooding Hazards

The impact of climate change will acquire a great importance on littoral areas 
because of coastal erosion and fl ooding processes, which will be emphasized by 
SLR, especially considering that almost all the Morocco Mediterranean beaches 
are recording important erosion processes (Nachite, 2009a) and are heavily 
urbanized (Fig. 8.2). In the 1958–2003 period, the littoral of Tetouan recorded 
coastal retreat rates of 2 m/year (Anfuso et al., 2007; Nachite, 2009b), and lost 
about 3,900,000 m2 of beach surface (Niazi, 2007); it presents a great vulnerabil-
ity to coastal fl ooding (Benavente et al., 2007).

Fig. 8.2. Human structures on the backshore and dune ridges. Buildings under 
construction south of Marina Smir (a and b, photo May 2006), summer houses 
(c, photo October 2003) and a promenade (d, photo May 2006) at M’diq. 



Climate Change and Mediterranean Coasts 103

According to the previous observations, erosion and fl ooding processes will 
affect economic activities and human settlements in different areas, generat-
ing a great impact on tourist activities, which represent the most important 
income for the country. The effects of erosion and fl ooding processes on dif-
ferent sectors, i.e. Tangier and Tetouan, in the western littoral, and Saidia-Ras 
El Ma–Al Hoceiema in the eastern Mediterranean littoral (Fig. 8.1) will be 
described here. The littoral between the last two areas is essentially composed 
by cliffed sectors that do not record erosion or fl ooding processes and have 
very limited tourist and economic activities. 

Snoussi et al. (2009), following SLR values proposed by Warrick et al.
(1996), estimated that 10% and 24% of the area of Tangier will be at risk of 
fl ooding for minimum and maximum hypothetical storm surge elevations of 
4 and 11 m, respectively. Beaches (97% and 99.9%, respectively, for the mini-
mum and maximum storm surge elevations), tourist (69.1% and 84.5%) and 
harbour (97.5% and 99.9%) infrastructures will be heavily impacted and shore-
line erosion would affect nearly 20% and 45% of the total beaches, in 2050 and 
2100, respectively. 

For the Tetouan area, Niazi (2007) forecasted the fl ooding of 20% and 27% 
of the coastal area and important damage for 57% and 63% of urbanized areas 
of Fnideq, M’diq, Cabo Negro, Martil and Tetouan because of hypothetical storm 
surge elevations of 5 and 10 m, respectively. The littoral between Cabo Negro 
and Martil essentially comprises a low lying coastal plain that is very exposed to 
fl ooding processes (Fig. 8.3), which would produce the loss of about 25% of its 
original extension. 

According to Snoussi et al. (2008), in the eastern Mediterranean littoral, 
24% and 59% of the littoral located between Cape Ras El Ma and Saidia village 
will be fl ooded for minimum and maximum hypothetical storm surge elevations 
of 2 and 7 m, respectively. The most severely impacted sectors are expected to be 
the residential, recreational and agricultural areas, and natural areas with their 
important ecosystems. Shoreline erosion will affect 50% and 70% of the area in 
2050 and 2100, respectively.

Lastly, river-fl ooding processes will affect economic activities and human 
settlements in low lying areas close to rivers, especially because of the inappropri-
ate and heavy (94%) urbanization of these areas. In the Mediterranean region, 
river-fl ooding processes acquire a great importance because of the characteristics 
of river basins (high slopes, low vegetal cover, high rates of soil erosion: 3000 
t/km2/year as observed by Oubalkace (2007) along most of the Mediterranean 
river basins) and location of human settlements (more than 80 villages present a 
great risk of inundation). Examples of this during last decades have been the 
fl ooding in the Tetouan–Martil (1996, 1998, 2000) and Al Hoceima (2003, 2004, 
2008) areas, which produced huge damage and loss of human lives (Fig. 8.4).

Water Management Problems

The regional increase of temperatures and lower levels of precipitation over the 
last decades, and the inter-annual seasonal variability and changes in precipitation 
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distribution, make water resource management an important and imperative 
issue in Morocco, especially in the Mediterranean littoral, which is a semi-arid 
region (Tekken et al., 2009). It must also be taken in mind that agricultural and 
tourism-related activities, which are well developed in the Mediterranean littoral, 
are highly water consuming. 

Today, water resource diffi culties cover the basic human necessities, water 
availability ranging from 180 to 1850 m3/person/year for the southern and north-
ern parts of Morocco, respectively. MATEE (2001) predicted a scenario by the 
year 2020 of a decrease for water resources of 10–15%, with an average national 
value of 720 m3/person/year. By the 2020 scenario, according to the previous 
predictions, about 14 million inhabitants (i.e. 35% of the total population) will 
have less than 500 m3/person/year (Oubalkace, 2007).

Alibou (2002) predicted, by 2020, a decrease of 3.3% and 2.3% of rainfall, 
respectively, for the north-western and eastern sectors of the Mediterranean 
littoral of Morocco. It is estimated that this situation will produce a defi cit of 
109 million m3/year in the Tangier, Loukkos and other Mediterranean coastal 
basins, and of 60 million m3/year in the Mouloya basin (Oubalkace, 2007). For 
the latter area (i.e. Moulouya basin), Tekken et al. (2009) observed that average 
annual precipitation dropped about 10% in the last century, with most important 
decreases recorded in spring, winter and autumn and small increases in summer, 
the latter being too marginal to contribute to the regional water balance because 
of high summer evapotranspiration values. 

Fig. 8.4. Flooding at Tetouan on 27 December 2000.
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Groundwater resources are threatened by changing temperature and 
precipitation and damming, intensive withdrawal of water and SLR. As a 
result, coastal aquifers along the Mediterranean littoral are presently experi-
encing sea water intrusion especially in the lower coastal plains. Example of 
this are observed at Smir, Martil-Alila, Oued Laou, Ghis-Nekor, Bouareg 
and at the coastal plain of Saidia (ABHL, 2006; Meneoui, 2008; Nachite 
2009b). Niazi (2007) predicted vulnerability to sea water intrusion for 45% 
and 52% of Smir and 30% and 46% of Martil-Alila aquifers, by the 2050 
and 2100 scenarios, respectively. 

All these previous problems will be greatly emphasized by temperature 
increase, which will produce a migration of vegetation and a consequent expan-
sion of arid zones towards the north, i.e. an increase of desertifi cation processes. 
Not only human activities are threatened by temperature and precipitation 
changes but also several coastal lagoons of great ecological interest, i.e. Kabila, 
Smir and Nador (Castro et al., 2006). 

Agricultural and Tourist Activities

In Morocco, agriculture and farming are basic activities of the local economy that 
contribute to smallholder subsistence. Agriculture employs approximately 60% 
of the working population and utilizes more than the 80% of the total amount of 
water resources; as a result, it will be greatly affected by the reduction of water 
availability. From present predictions to a 2020 scenario, the Cropwat Model 
(FAO, 2001) predicted a decrease in the winter cultivation of cereals by 10% and 
50% in normal and dry years, respectively, with a reduction at national level of 
about 30%. Thibault (2008) predicted an increase in the necessity of water for 
irrigation purposes, a reduction in the duration of the vegetative cycles of cul-
tures, an increase of soil erosion, and a reduction of agricultural activities in 
littoral areas because of sea water intrusion in soils and aquifers, especially in the 
Mediterranean region, where most of the agricultural lands are located on 
the coastal plain. 

Human occupation of littoral areas has also been growing during the last 
decade, with 2,532,714 inhabitants, 8% of the total population of Morocco, living 
in the Mediterranean littoral. Most of the cities of the northern area of Morocco 
are coastal cities (15 out of 20). The seasonal character of tourism in the area 
produces a doubling of the population during summer (July and August), which 
is essentially constituted by national tourists. Most important tourist beaches are 
Saidia, Nador, Al Hoceima and littoral areas of Tangier and Tetouan (Fig. 8.1). 

At Saidia, the growth in coastal area occupation was about 9% per annum 
for the period 2004–2010 (taking into account constructed and projected build-
ings) and urbanized areas are projected to be about 75% of the whole coastal 
area by 2010. The same processes achieve critical dimensions in the western 
part of the littoral; in fact in the Tetouan littoral area, about 40 km long, coastal 
occupation was about 95% in 2007, with an average growth of occupation for 
the 1969–2007 period of 2% per annum, with maximum values of 5% per 
annum for the 2004–2007 period (Nachite, 2008).
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Dealing with such tourist activities, the conference on tourism held in 
Marrakech in 2001 marked a turning point in the tourism policy of Morocco, 
which opted for the promotion of the tourist sector, putting in place an ambitious 
strategy named ‘Vision 2010’: as such, tourism is supposed to play a principal 
role in socio-economic development of the country.

The ‘Vision 2010’ objectives are very ambitious (both in terms of quantity 
and quality): (i) the arrival of 10 million tourists by 2010; (ii) the increase of hotel 
capacity of 160,000 beds (130,000 in coastal tourist resorts and 30,000 in cul-
tural destinations of the country), putting the national capacity up to 230,000 
beds; (iii) the increase of investments, the volume being expected to reach 8 to 9 
billion Euros, because of the planning of new sea tourist resorts, infrastructure, 
hotels, leisure and entertainment; (iv) revenues expansion expected to reach 48 
billion Euros; (v) the creation of 600,000 new jobs; and (vi) the increase of tour-
ism contribution to the GDP, which is forecast to rise annually from today’s 8.5% 
average, to be about 20% by 2010.

The plan is essentially based on the increase of coastal and beach-related 
tourism through the ‘Plan Azure’ and ‘Azure extension’ focused on littoral tour-
ism. The main aim is to increase, by 2015, beach tourism to 70% of the total 
offer at national scale and to 90% at the Mediterranean littoral. 

Several problems potentially arise from the present tourist development 
trends and the ‘Vision 2010’ plan, i.e. a chronic defi cit of water resources and a 
large increase in the population living on the littoral. Substantial increases in 
water demand are also linked to the 3 million tourists that visit Morocco each 
year and which require 30% more water than a local person. Furthermore, they 
produce about 180 l of waste water per person (EEA, 2000). In addition, Morocco 
is going to receive about 172,000 tourists for playing golf (ONMT, 2006) by 
2010, and the Mediterranean littoral especially will record a great increase in the 
construction of golf camps, this way highlighting the necessity of new, important 
water resources.

Conclusions

Although many European countries have qualitative data on SLR and climatic 
change processes and related effects and impacts, further studies must be carried out 
in Morocco to properly understand the potential physical and social consequences 
of such processes. In particular, the following areas will require special attention.

 ● Coastal erosion and fl ooding processes will generate, in the near future, 
important losses of beach and coastal area surfaces, this way producing se-
vere economic damage to coastal tourism, the main economic activity for 
the Mediterranean littoral of Morocco. 

 ● Rainfall diminution, sea water intrusion and excessive groundwater exploita-
tion are generating an increase in the water demand–supply gap. This issue 
will seriously penalize both tourism developments and agricultural activities, 
the latter representing the unique income for a large part of the rural population 
of Morocco.
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Lastly, in Morocco, appropriate vulnerability assessment and adaptation 
strategies to SLR and climate change are required at regional and national scale 
to improve the tools for correct coastal zone management. During recent decades, 
these have been greatly neglected because of more urgent requirements and 
problems or essentially the wish to create rapid economic growth linked to coastal 
urbanization and tourism. 
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9 Climate Change and Coastal 
Tourism in the Azores 
Archipelago

HELENA CALADO, KIAT NG, PAULO BORGES, FÁTIMA ALVES

AND LISA SOUSA

Introduction

The Azores, a Portuguese Autonomous Region located in the North Atlantic, is a 
beautiful archipelago consisting of nine volcanic islands with stunning coast and 
ocean, and year-round mild weather. It is considered as one of the seven Outer-
most Regions (OR) in the EU and has been recognized by the EU to possess 
specifi c problems pertaining to small islands such as remoteness, insularity, small 
size, diffi cult topography and climate, and economic dependence on a few prod-
ucts (CEC, 2007). Thus, Article 299(2) of the EC Treaty and the two Communi-
cations adopted by the Commission in 2004 stress the need to address the 
special nature of ORs and to implement a genuine European strategy to support 
them (CEC, 2007). The three key elements to this strategy are to reduce the 
accessibility defi cit and the effects of the other constraints on the ORs, to make 
them more competitive, and to strengthen their regional integration (CEC, 2007). 
This strategy is founded on an active partnership between the European institu-
tions, the Member States and the OR. Thus in particular, extra attention should 
be paid to mitigate or eliminate any accessibility or competitiveness problems 
arising for the OR.

Accessibility is vital to the current and future Azorean regional develop-
ment, both due to the distance that separates the archipelago from the Portu-
guese mainland (around 1500 km) and other countries, and the inter-island 
discontinuity of nine small islands spreading over 600 km of ocean. This issue 
became even more prominent when regional government started developing 
its tourism sector.

Tourism in the Azores only started growing in the mid-1990s despite its obvi-
ous growth potential. Since then, tourism has grown rapidly over the last decade 
and has gained considerable interest by the regional government especially when 
it comes to strategizing its economic and social development (Azores Regional 
Government, 2008). To illustrate its tourism quality, the Azores was ranked 
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second among 111 world island destinations for sustainable tourism by National 
Geographic Traveler in 2008. In addition to the economic benefi ts of tourism to 
the region, it is also socially benefi cial in terms of demographics as it may con-
tribute to the settlement of young and innovative people in the smaller and less 
developed islands through new opportunities of services for tourists. 

Concurrently, climate change concerns in the Azores are gaining interest due 
to increasing global warming awareness, as well as EU and global climate change 
policies. Researches on climate change and its associated impacts, and impact of 
climate change policies on the Azores are at their infancy stage. With tourism 
becoming an important economic sector for the Azores and the coast being the 
main tourist attraction, there is a growing need to understand the impacts of cli-
mate change and especially on how current EU policies could impact on its 
coastal tourism. The latter is crucial because the EU policies could have disas-
trous effects on the Azores and may further limit the potentialities of these regions 
in comparison with other mainland territories. This chapter thus addresses the 
impact of climate change on coastal tourism in the Azores and, in particular, 
discusses whether the EU-wide climate change policies are economically reason-
able and feasible at a local scale for the Azores. The chapter will present a back-
ground study of the Azores, an overview of coastal tourism in the Azores, climate 
change and its associated effects in the Azores, the impacts of climate change on 
coastal tourism quality in the Azores, climate change policies, impacts and cur-
rent effort of the Azores in combating climate change, and fi nally conclusions 
and recommendations.

Background on the Study Area

The Azores archipelago, a Portuguese Autonomous Region, is located in the 
North Atlantic about 1500 km from Lisbon and about 3900 km from the east 
coast of North America (Fig. 9.1). The Azores archipelago consists of nine islands 
of volcanic origin located between 37 to 40°N and 25 to 31°W. The islands of 
the Azores archipelago are geologically young and are located in a tectonically 
and volcanically active region. The islands are scattered along a 600 km WNW–
ESE-trending strip. The Azores is located near the triple junction of the American 
(west), Eurasian (northeast) and African (south) plates (Fig. 9.1). 

The Azores occupies an area of 2333 km2 and has a population of roughly 
240,000 inhabitants. Despite its small land area, the Azores archipelago encom-
passes an Exclusive Economic Zone (EEZ) of approximately 940,000 km2. The 
Azores coastline has diverse coastal forms, ranging from low rocky coasts to 
bluffs, plunging cliffs, pocket beaches, coastal dunes and lagoons.

The Azores climate is infl uenced by its geographic location in an open 
oceanic basin, open to the North Pole and the tropics (Ferreira, 1980). Marine 
air masses interact with cold or temperate air masses from the pole. In addition, 
local factors such as distance from the coast, altitude and the exposed island 
slopes are major infl uences (Agostinho, 1941). The Azores climate can be con-
sidered as marine temperate, which is refl ected by the low thermal amplitude, 
high precipitation, high air humidity, and persistent wind. The altitude and the 
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exposure of the terrain to the dominant winds are important variables that regu-
late the spatial distribution of precipitation in the archipelago (Agostinho, 1941; 
Bettencourt, 1979). Naturally, the large-scale atmospheric circulation also plays 
an important role in the precipitation distribution among the different groups of 
islands in the Azores (Andrade et al., 2008; Marques et al., 2008). 

As discussed by Calado et al. (2010), seven coastal environmental hazards 
have been identifi ed as posing signifi cant threats to the Azores coasts. They are 
mainly: (i) sea-level rise; (ii) coastal storm; (iii) stream fl ooding; (iv) coastal ero-
sion; (v) tsunami; (vi) landslide; and (vii) seismicity and volcanism. Although not 
listed specifi cally as a coastal environmental hazard, Calado et al. (2010) stated 
that human activity contributes signifi cantly to human vulnerability along the 
coast.

Coastal Tourism in the Azores 

Coastal tourism emerged as a new sector in the mid-1990s. Until then, there 
were very few hotels and direct air connections. The adoption of tourism 

Flores

Corvo

Graciosa

Faial
S. Jorge Terceira

Pico

S.Miguel

Santa Maria
0 150 km

39° N

26° W28°

37°

30° 28°

EU

TR

AP

0 50km

AF GF
EAFZ

Santa Maria

Faial
Pico

S.Jorge

Graciosa

Terceira

S.Miguel

Flores

Corvo

31°W 29°W 27°W 25°W
40°N

30°

40° 40° N

30°

30° 20°

30° 20°

10° W

10° W

38°N

NAFZ

Azores

Iberia

Africa

Madeira

Canárias
0 500 km

FFZ

AFZ

PAFZ

AM

M
A

R

Fig. 9.1. Location map of the Azores islands in the North Atlantic and main tectonic features 
for the Azores region. AF – African Plate; AFZ – Azores Fracture Zone; AM – American Plate; 
AP – Azores Plateau; EAFZ – East Azores Fracture Zone; EU – Eurasian Plate; FFZ – Faial 
Fracture Zone; GF – Gloria Fault; MAR – Mid Atlantic Ridge; NAFZ – North Azores Fracture 
Zone; PAFZ – Princess Alice Fracture Zone; TR – Terceira Ridge (modifi ed from Krause and 
Watkins, 1970; Laughton and Whitmarsh, 1974; Needham and Francheteau, 1974; Abdel-
Monem et al., 1975; Searle, 1980; Forjaz, 1983; Luis et al., 1994; França et al., 2001; Borges 
et al., 2007; Fontiela, 2009; on the background of the insert is shown the bathymetry from 
Smith and Sandwell, 1997).



114 H. Calado et al.

growth-enhancing policies by the regional government led to the provision of air 
connections and promotion of brand awareness spawning a boom in hotel con-
struction with the total number of hotel beds growing from 3000 in 1995 to 
10,000 in 2005 (SREA, 2009). Tourist nights spent in touristic accommodations 
increased from 407,000 in 1995 to over 1,200,000 in 2006 (SREA, 2009). The 
recently approved Tourism Development Plan in the Autonomous Region of the 
Azores (POTRAA) projects a maximum tourist load of 15,500 beds by 2015 
(ATA, 2008). With regards to air connections, currently there are several charter 
carriers offering direct connections and tour packages to, among others, the 
Nordic countries, Germany, the UK, Spain and the Netherlands. As a means to 
alleviate regional economic asymmetries, the Azores Regional Government 
(2008) promotes inter-island hopping to spread the economic benefi ts from 
tourism across the islands.

De Menezes et al. (2008) stated that nature, landscape, remoteness and 
weather are parameters that will promote longer expected stays in the Azores. 
Coastal recreational activities are certainly major tourist attractions. Some of the 
main activities include sailing, yachting, boat tour, cruise tourism, scuba diving, 
whale and dolphin watching, swimming with dolphins, and sport fi shing. 

The Azores Tourism Association (ATA) presented its new 2008–2010 Strate-
gic Marketing Plan for the Azores, which focuses on market niches, that is pro-
jected to double current tourism revenue (ATA, 2008). ATA (2008) stated that 
the Azores has been one of Portugal’s most successful destinations and that it is 
now approaching maturity. The new plan proposes investment in certain niches 
such as nature lovers within the source markets that have already been targeted 
to date. The plan projects the creation of more than one thousand jobs and a 
signifi cant increase in the number of overnights in terms of both quantity and 
value, in addition to doubling of its current tourism revenue (ATA, 2008). 

Climate Change in the Azores and its Associated Effects on the 
Coasts

Santos et al. (2004) indicated that there would be a slight temperature increase 
in the Azores due to a projected increase in greenhouse emissions by the end of 
21st century. The moderating effect of the ocean on temperature fi eld shields the 
islands from drastic increases in temperature. The possible main associated con-
cerns due to climate change in the Azores are as follows: (i) changes in precipita-
tion pattern; (ii) sea-level change; (iii) increase in coastal storms; (iv) increase in 
coastal erosion; (v) increase in stream fl ooding; (vi) increase in landslide events; 
and (vii) changes in water resources. 

Precipitation pattern

One of the main characteristics of the Azores climate is the well-established dif-
ference between the dry season and the colder, wet season (Ferreira, 1980). 
About 75% of the annual precipitation occurs between October and March 
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(winter season). The distribution of rain is highly infl uenced by topography, with 
very wet high ground and drier coastal areas (Santos et al., 2004). The average 
annual precipitation in the Azores is 1930 mm exceeding by far the average 
annual actual evapotranspiration, which is 581 mm (DROTRH-INAG, 2001).

The postulated biggest impact of global warming on the Azores may be the 
change in annual precipitation distribution, with an increase in winter precipita-
tion and decreases in other seasons (Santos et al., 2004; Miranda et al., 2006). 
Increased winter precipitation could also escalate stream fl ooding and especially 
devastating landslide events that are already major concerns in the Azores.

Sea-level change

Using 10 years of historical data from the tidal gauge station of Angra do 
Heroísmo (Terceira Island) provided by PSMSL (2002) and converted to a uni-
versal datum (Revised Local Reference), Borges (2003) obtained a sea-level rise 
trend of 16.8 mm/year. According to Borges (2003) and using the ‘Bruun model’ 
(Bruun, 1962, 1983), this rate of sea-level rise implies a coastal erosion of 
1.68 m/year. However, the trend observed by Borges (2003) is inconclusive of 
whether there is a long-term increasing trend. This is because for sea-level data, 
a 10-year time period could just be part of an inter-decadal variation. More 
monitoring data are needed to determine if there is indeed a rising trend. Never-
theless, with sea-level rise being a major result of climate change in general, the 
potential signifi cant impact of sea-level rise needs to be taken into consideration, 
which includes the alteration of ecosystems and habitability in coastal regions 
(Douglas, 2001). According to IPCC (2001), the main physical effects of sea-
level rise are erosion of beaches and bluffs, increased fl ooding and storm dam-
age, inundation of low-lying areas, saltwater intrusion into aquifers and surface 
waters, and higher water tables.

Increase in coastal storms

According to Borges et al. (2002), the long fetch that characterizes the Azores 
results in a high-energy wave climate where both sea and swell are relevant 
sources of energy to the coast, with the northern-facing shore of each island 
being more exposed in general. Additionally, the wave climate of the North 
Atlantic Ocean appears to be increasing according to Bacon and Carter (1991) 
and Bouws et al. (1996). In line with this observed phenomenon, the storminess 
of the Azores increased slightly over the last 150 years (Borges, 2003). The 
storminess in the Azores is characterized by its elevated inter-annual and inter-
decadal variation. The recent paper of Andrade et al. (2008) indicates that the 
average storm lasts for 2.3 days and the average storm frequency is 3.1 storms/
year. The paper also states that low intensity storms occur four times every 
5 years, while an extreme storm occurs on average once every 7 years. The 
storms are usually short, frequent and intense (Borges, 2003). The extreme storm 
usually occurs with south-westerly waves of maximum signifi cant wave height of 
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11.7 m and highest wave height of 22.2 m (Borges, 2003). These events usually 
also result in coastal fl ooding.

The tide, which characterizes the littoral as microtidal to low mesotidal, does 
not pose a threat to the coastal zones in the Azores. However, the tide becomes 
a major concern in the concurrent events of coastal storm and storm surge, espe-
cially during the period of high tide in spring tides. The compounded effect results 
in an amplifi ed mean sea-level, which could result in coastal fl ooding (Calado 
et al., 2010).

Increase in coastal erosion

The sea and swell are relevant sources of energy to the Azorean coasts (Borges 
et al., 2002), illustrating the high-energy wave climate characterized by the long 
fetch of the Azores relative to the North Atlantic. Considering the possibility of 
increasing trends in the wave climate of the North Atlantic Ocean (e.g. Bacon 
and Carter, 1991; Bouws et al., 1996), as well as in the storminess of the Azores 
archipelago (Borges, 2003), it is expected that these factors will, in the near 
future, contribute to amplify the coastal erosion rates on the Azorean shores.

Upon comparison of the Azorean recession rates with other places in the 
world (e.g. Sunamura, 1992) and the materials eroded from the scarps and cliffs, 
the result suggests that the mesoscale values of the Azores recession rates are in 
general less signifi cant (Borges, 2003). However, it is important to note that in 
relation to the relatively small size of the Azores, the mesoscale coastal erosion 
rates might represent a signifi cant reduction on the already limited land avail-
ability there. 

Increase in stream fl ooding 

In the Azores, many of the streams are ephemeral and torrential with occasional 
fl ash fl oods. Some of the coastal fringes that are attractive for settling correspond 
to fl ood plains of streams with perennial nature. Areas like Povoação, Faial da 
Terra and Ribeira Quente villages in São Miguel Island are some examples of 
such coastal areas that are exposed to stream fl ooding risk. Based on historical 
data, villages have experienced stream fl ooding as a result of heavy rain epi-
sodes that were mostly associated with storms (Raposo, 1998). These events 
resulted in extensive destruction such as buildings and bridges. Impacts from 
landslides were responsible for some of the damage (Raposo, 1998). In some of 
these reported fl ood events, coastal fl ooding occurred in addition to stream 
fl ooding (Borges, 2003).

One of the impacts of climate change for the Azores region is the increase in 
intense precipitation events in winter (Santos et al., 2004; Miranda et al., 
2006). Heavy rains imply an increasing trend in both the frequency and inten-
sity of storms in the Azores (Borges, 2003). Consequentially, the incidence of 
fl ooding in villages located in fl ood plains and landslide occurrences is expected 
to increase. 
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Increase in landslide events

Landslide is one of the most common natural hazards in the Azores, resulting in 
considerable deaths and economic losses. For example, the 31 October 1997 
event at São Miguel Island resulted in 29 deaths and approximately ?21 million 
losses (Raposo, 1998; Cunha, 2003). Since the settlement of the archipelago in 
the 15th century, there have been records of landslide events of different magni-
tudes that were triggered by namely earthquakes, volcanic eruptions or heavy 
rain episodes. The loose and unconsolidated nature of the rocks and soils char-
acteristic of these volcanic islands also contributes signifi cantly to the coastal 
vulnerability to landslides (Malheiro, 2006).

Heavy rainstorms typically trigger a large amount of landslides (e.g. nearly 
1000 on 31 October 1997; Valadão et al., 2002). These are usually shallow slope 
movements with the vast majority of them originating near the crest of very steep 
slopes that spread over the complete length of the slope (Marques et al., 2008). 
Vulnerability of the volcanic soils due to over-saturation with long periods of con-
tinuous precipitation is a major contributing factor to landslide events (Gaspar 
and Guest, 1998). With a postulated increase in precipitation in winter due to 
climate change, there will be a higher probability of landslide occurrences. 

Changes in water resources

The Azores archipelago relies mostly on groundwater for freshwater supply (Cruz, 
2003). The basal aquifer system in the coastal area has a very low hydraulic gra-
dient in general and groundwater is mainly extracted using drilled wells (Cruz, 
2003). Cruz and Silva (2000) stated that saltwater intrusion in the groundwater of 
the Azores is a concern as observed in many of the wells that were drilled to the 
basal aquifer. In fact, several wells have been abandoned due to saltwater intru-
sion in a few of the islands, resulting in severe economic losses (Cruz, 2003). The 
decreased precipitation in summer implies an increase in groundwater pumping 
during that period of time unless other alternatives are available. With the com-
bined effect of sea-level rise and likely increased groundwater pumping, saltwater 
intrusion into the groundwater freshwater aquifer is a likely scenario. This could 
result in a long-term reduction in freshwater supply for the Azores.

Impact of Climate Change on Coastal Tourism Quality in the Azores

The fi ve major tourism concerns that could be affected by climate change are 
namely: (i) weather; (ii) freshwater supply; (iii) lodging; (iv) recreational activities; 
and (v) safety. 

Weather

There will be a slight temperature increase in the Azores with probably warmer 
and wetter winters due to climate change in the Azores (Santos et al., 2004; 
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Miranda et al., 2006). In general, the number of tourists visiting the Azores is 
very low during winter because of the coldness and wetness. Hence, the tem-
perature increase in winter might not be a negative factor for the Azores with 
regards to tourism. More tourists would visit if winter becomes milder as they will 
be able to enjoy some outdoor recreational activities in pleasant weather. Inter-
estingly, climate change might actually help the Azores in improving tourist visits 
in off-season winter times.

Freshwater supply

Water resources of the Azores could be reduced as mentioned above. There are 
currently very few rainwater catchment reservoirs and apparently no alternative 
plans to obtain more freshwater supply through means other than groundwater 
and springs. With a reduction in precipitation in summer, risk of saltwater intru-
sion in groundwater and an increased demand by growing tourism in the sum-
mer in the Azores, there is a likelihood of freshwater shortage in the future. Unless 
certain measures are taken, this will probably be one of the most limiting issue 
for tourism growth in the Azores. 

Accommodation

With increasing threat of sea-level rise, coastal erosion and landslides, there will 
be a restriction on the number of hotels and commercial buildings that can be 
constructed along the coasts. The reduction in ocean-view hotels could have a 
minor impact on tourism. 

Recreational activities

Sandy beaches are not very common coastal forms in the Azores archipelago. 
They could be reduced due to coastal erosion and sea-level rise as a result of 
climate change. However, also as a consequence of climate change, the proba-
ble increase of cliff and bluff erosion, coastal landslides and stream fl ooding will 
certainly provide an increment of sediment amount for nursing the beaches. 
According to Borges (2003), these are the main sources of sediment for the 
Azorean sandy beaches. The scenario concerning the sandy beaches is thus 
uncertain. Nevertheless, with limited beaches in the Azores, mitigation measures 
are essential in curbing further beach erosion.

With beaches not being the main tourist attraction in the Azores, it is impor-
tant to evaluate the impact on other coastal recreational activities, which, in this 
case, might not be negatively impacted. According to an on-going survey of 
whale-watching companies in the Azores, marine species of tourist interest are 
more commonly spotted in the Azores waters over the last few years. The most 
exciting of all is the increase in frequency of whale sharks that were being spotted 
in the Azores during 2008 and 2009 (Fig. 9.2). Though this could be due to more 
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interest and observers of marine species now than before, it could also be due to 
change in migratory pattern as a result of a possible change in water conditions 
(Calado, 2009, unpublished research report on survey of whale-watching 
 companies in the Azores). 

Safety

The climate change could increase coastal storms, coastal erosion and land-
slides. However, with appropriate mitigation measures in place such as coastal 
protection and setback rules on construction, tourist vulnerability along the 
coasts does not appear to be signifi cantly increased. 

Climate Change Policies 

In 2008, Directive 2008/101/EC was adopted amending Directive 2003/87/EC 
to include aviation activities within the EU in the Emission Trading Scheme 
(ETS; EU, 2008). This law aims to promote the reduction of emissions in a cost- 
effective and economically-effi cient manner. Each business operator receives an 
initial amount of allowance and may increase through market purchases (EU, 
2008). This system will enter into force in 2012 for all fl ights to or from an aero-
drome located in the territory of a Member State of the EU, with exceptions to 
fl ights that are with low take-off weight or for public service purposes (EU, 2008). 
In order to assess whether these policies are applicable or reasonable for the 

Fig. 9.2. Whale shark in the Azores. (From: Photograph taken by Nuno Sá.)
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Azores, the following areas need to be considered: (i) impact of climate change 
policies on tourism in the Azores; and (ii) current effort in combating climate 
change in the Azores.

Impact of climate change policies on tourism in the Azores

The ETS imposed on aviation activities will result in an increase in airfare with a 
more signifi cant impact on the Azores than mainland Member States. It will 
aggravate the accessibility of tourists and diminish the economic potentialities of 
the Azores (Azores Regional Government, 2008). It should be noted that the 
sacrifi ce imposed upon the development of the Azores is proportionally much 
bigger, when compared to mainland regions and even island regions. This is very 
straining for the Azores and its growing tourism, and will place the Azores in a 
very disadvantageous position in comparison to other mainland territories. 
Thus, this policy is not in line with the EU’s aim of achieving a cost-effective 
economically-effi cient manner for the region.

Current effort in combating climate change in the Azores

It is very important to recognize that the Azores is an insignifi cant emitter of 
greenhouse effect (GHE) gases in a global context (Azores Regional Govern-
ment, 2008). Additionally, it is essential to note that the Azores has invested a 
greater effort in developing and employing renewable energy than most devel-
oped territories in the EU and is in fact well ahead of the global objectives set by 
the EU for this area (Azores Regional Government, 2008). In 2001, the energy 
produced by its geothermal power plants contributed to approximately 19% of 
the total energy consumption in the Azores, while 5% was contributed by hydrau-
lic power plants and 2% by eolic parks (ARENA, 2009). All Azorean islands have 
potential for eolic parks, and there are plans of installing more eolic parks to 
increase the current capacity. Other efforts include a private biomass power plant 
using pig manure to supply energy to pig farms, a pilot power plant using wave 
energy that is also a great potential for all islands, and the use of solar panels by 
individuals (ARENA, 2009). Also in preparation is the Green Islands Project 
(MIT-Portugal) with a specifi c goal of fi nding sustainable conditions that are 
required to change the energy trend to a ‘green’ path.

Conclusions and Recommendations

Climate change research in the Azores is at its initial stage. To date, there has not 
been enough research carried out on the impact of climate change on the Azores, 
let alone on tourism. Based on preliminary fi ndings as discussed above, the most 
signifi cant effects of climate change for coastal tourism in the Azores are  freshwater 
shortage as a result of saltwater intrusion into its freshwater aquifer and reduction 
in coastal developments of resorts due to coastal erosion and landslide hazards. 
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However, the former issue could be mitigated by building reservoirs to collect 
rainwater as another source of water supply, or a more costly option of desalina-
tion. The latter, on the other hand, does not appear to have a very signifi cant 
impact on tourism based on current evaluation. 

Without doubt, the policies of climate change of the EU could be benefi cial 
to combat global warming. However, being a remote, isolated and small island 
with great dependence on air transportation for its tourism, the resulting higher 
cost of airfares will have a signifi cant impact on the Azores. The tourism growth 
strategy for this emerging sector greatly depends upon frequent air transpor-
tation with competitive prices. Accessibility is thus an indispensable element to 
maintain the attraction and competitiveness of the destination. As stated by CEC 
(2007), one of the recommended steps to improve cohesion for the ORs is to 
foster the competitiveness and sustainability of the tourism industry, in particular 
through support of sustainable management of destinations. Thus, a review of 
the function of Directive 2003/87/EC in relation to aviation activities is necessary 
and should take into account the structural dependence on aviation of territories 
that have no alternative means of transport, and therefore are highly dependent 
on air transports. This is especially important because this law imposes great eco-
nomic impact specifi cally on the Azores where tourism has the potential to become 
a big contribution to its gross domestic product. The region cannot, therefore, be 
gravely impaired and discriminated in a vital sector for their development, when 
they have demonstrated greater effort than other more developed regions within 
EU in combating climate change, particularly in the emission of GHE gases and 
renewable energy (Azores Regional Government, 2008).

The Azores is not a disappearing destination based on current preliminary 
climate change impact assessment on coastal tourism. However, it is important 
to note that the main convenient mode of transportation to this remote archi-
pelago is via air travel. The recent EU climate change policies will result in higher 
air travel cost. These policies would largely impede the growing tourism in the 
Azores unless they are adapted for the Azores by taking into consideration 
the following fi ve main factors: current and projected climate change impact on 
the Azores; the contribution of the Azores to the global warming-based GHE 
emission; the greater effort than other developed Member States that the Azores 
has made in combating climate change with respect to being self-suffi cient in 
energy; the accessibility issue, which explains the dependence on air travel; and 
the lacking competitiveness and economic repercussions for the Azores, which 
the EU is trying to improve. 

More research needs to be carried out to understand better the predicted 
impact and corresponding mitigation strategies and implementations to combat 
climate change in the Azores. However, the EU climate change policies also need 
to be tailored to a local scale level in order for the Azores to remain competitive. 
Considering the diffi cult mobility and accessibility conditions of the Azores, which 
have no alternative to air transportation, there needs to be a special local-specifi c 
applicable system for the region. With no exclusion or compensation mechanism, 
the increase in transportation prices will greatly aggravate the accessibility condi-
tions and tourist mobility in relation to the mainland and international countries, 
as well as inter-island. This will diminish the Azorean potential as a tourism des-
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tination, with negative repercussions on its economy (Azores Regional Govern-
ment, 2008). Furthermore, the climate change policies can be foreseen to extend 
to maritime transportation, implying higher direct and indirect travel costs (Azores 
Regional Government, 2008). Hence, if these policies are not adapted, taking 
into account the above considerations, the Azores, though not a disappearing 
destination in terms of its touristic qualities based on preliminary climate change 
impact assessment, could however become a disappearing tourist destination 
due to undesirable travel cost as a result of climate change policies. 
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10 Climate Change and Coastal 
Tourism in Ireland

J.A.G. COOPER AND S.W. BOYD

Introduction 

This chapter assesses coastal tourism for the whole island of Ireland (Republic of 
Ireland and Northern Ireland), addressing fi rst the context in which tourism 
occurs, the nature of visitor fl ows and change, the mix of visitor attraction and 
the position coastal tourism attractions and beaches play in overall visitor choice, 
and the economic benefi ts of tourism. Coastal regions as tourist space are dis-
cussed. Present climate and future changes are discussed and the effect of such 
changes on coastal regions and tourism products is assessed.

Tourism in the Republic of Ireland and Northern Ireland 

The history against which tourism has developed in the Republic of Ireland and 
Northern Ireland is one of contrast. The former has always enjoyed the required 
antecedents for tourism to develop (an attractive, safe environment and acces-
sible environment), whereas the latter has suffered from a negative image of a 
dangerous environment where 30 years of civil unrest has made it diffi cult to 
perceive the destination as having potential for out-of-state visitors; only in the 
past decade have tourist numbers grown substantially to the extent that at pres-
ent numbers visiting Northern Ireland are double those recorded in the mid-
1960s. In 2008, 7.4 million visitors came to the Republic of Ireland, compared to 
2.1 million to Northern Ireland, where the industry is worth ?6.3 billion and 
£573 million, respectively (Fáilte Ireland, 2009a; Northern Ireland Tourist Board 
(NITB), 2009). When direct and indirect spending is accounted for, tourism 
directly accounts for 30,000 jobs in Northern Ireland and 90,000 in the Republic 
of Ireland. In terms of Gross National Product, tourism in the Republic of Ireland 
is worth 2.3% of total expenditure in the economy and 5.2% of the overall labour 
force, whereas in Northern Ireland it accounts for 3.7% of Gross Value Added 
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(CogentSI, 2007; Fáilte Ireland, 2009a). ‘Marine tourism and leisure’ in the 
Republic of Ireland was valued at ?709 million per annum between 1999 and 
2003 (Douglas-Westwood, 2005).

Visitor Flows and Principal Attractions 

Tourism statistics in 2008 for both regions of the island reveal a distinctive pat-
tern of purpose of visit. The majority of visitors to the Republic of Ireland come 
for a holiday (48%), followed by visiting friends and relatives (VFR) (30%), with 
business accounting for 15% of all visits (Fáilte Ireland, 2009a). In contrast, the 
majority of visits to Northern Ireland are to visit friends and relatives (45%), fol-
lowed by holiday (24%) and then business (23%) (NITB, 2009). The latter region 
has always had a higher proportion of VFR visitors where ‘holiday’ was not the 
main purpose, though this position is starting to be reversed as it is now the sec-
ond main reason, albeit only slightly more important than ‘business’ visits. Only 
the Republic of Ireland statistics record the main activities that visitors engage in. 
These are hiking and walking (53%), followed by golf (14.5%), angling (14.5%), 
cycling (12.4%) and equestrian (5%). Northern Ireland Tourist Board has identi-
fi ed key markets that they term ‘winning themes’. The activity tourism market, 
which is what the above statistics refl ect, is one of these themes, along with city 
breaks, culture and heritage, business, and excellent events. 

A cursory glance of what attractions receive the most visitors (Table 10.1) 
reveals that the top attractions are mostly found in coastal regions, particularly 
in Dublin, counties Clare and Cork in the case of the Republic of Ireland, and 
Belfast and the North Coast, for Northern Ireland (Fig. 10.1). It is not surprising 
that Dublin and Belfast receive the most visitors to Ireland overall, recording 
5.7 million (of which 4.4 million are overseas visitors) and 2.2 million (of which 
1.6 million are overnight visits), respectively (Fáilte Ireland, 2008a; www.belfastcity.
gov.uk

Table 10.1 also reveals that while many of the top visitor attractions are 
found in coastal cities (Belfast and Dublin), few are natural heritage attractions 
located in coastal regions. Instead, the focus is with heritage and cultural visitor 
centres and recreation/entertainment spaces. Those attractions that are directly 
located on the coastline are the Giant’s Causeway, County Antrim, a World 
Heritage Site inscribed in 1986, Carrick-a-Rede Rope Bridge, County Antrim 
and the Cliffs of Moher, County Clare. Statistics are not collected on visitor num-
bers to beaches in the Republic of Ireland and visitor numbers exist only for those 
beaches in Northern Ireland that are under National Trust ownership. Of these, 
Portstewart Strand beach was last ranked in the top ten visitor attractions in 2000 
(rank no. 8) with over 140,000 recorded visitors. Much higher numbers are 
claimed for many urban beaches; Crawfordsburn County Park near Belfast has 
600,000 visitors annually to its beaches, most of whom are local residents 
walking dogs and exercising.

Unfortunately, the statistics fail to link activities that visitors engage in with 
where these engagements occur. It is reasonable to assume that a considerable 
proportion of hiking and walking and golf takes place along the coastlines of 

www.belfastcity.gov.uk
www.belfastcity.gov.uk
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both the Republic of Ireland and Northern Ireland. The main activities listed by 
Nairn (2005) on the Irish coast are surfi ng, sailing, windsurfi ng, scuba diving, sea 
kayaking, sea and shore angling, birdwatching, whale and dolphin watching, 
seal watching, coastal walks and rock climbing.

The product portfolio for the Republic of Ireland focuses on scenery, cul-
ture, heritage and friendly and hospitable people, and sells the Irish experience 
by encouraging visitors to explore an ‘Island of unique character and charac-
ters’. This is supported by the 2008 visitor attitudes survey, which reiterates 
Ireland’s strong performance as a destination that stands out for the beauty of 
its scenery and friendliness and hospitality of its people. These two factors 
remain the most prominent positive discriminators for Ireland compared with 
other holiday destinations (Fáilte Ireland, 2009b). In Northern Ireland, visitors 
are invited to ‘experience our awakening’ and ‘uncover our stories’, where the 
product portfolio comprises four segments, namely cities (attractions, shop-
ping, nightlife, Titanic, Walled City, festivals, events and public realm), culture 
and heritage (living culture, heritage, the arts, St Patrick/Christian Heritage), 
sports tourism activities and waterways (golf, soft adventure, walking, cycling 
and water-based activities), and business tourism (association, corporate/
incentive) (NITB, 2008b). 

Table 10.1. Top ten visitor attractions in Northern Ireland and the Republic of Ireland, 2007.

NI attraction
Visitor numbers 

(2007) RoI attraction
Visitor numbers 

(2007)

Giant's Causeway Visitor 
 Centre (North Coast)

712,714 Guinness Storehouse 
 (Dublin)

946,577

Belfast Zoo (Belfast) 294,935 Cliffs of Moher 
 Visitor Experience (Clare)

940,455

W5 Science Museum 
 (Belfast)

247,506 Dublin Zoo 900,005

Carrick-a-Rede Rope 
 Bridge (North Coast)

222,613 National Gallery of Ireland
 (Dublin)

740,407

Oxford Island Nature 
 Reserve

216,713 Book of Kells (Dublin) 567,632

Historic Walls of Derry 213,415 National Aquatic Centre 
 (Dublin)

565,085

Belfast Lough RSPB 
 Reserve

210,000 Irish Museum of Modern Art 
 (Dublin)

485,000

Belleek Pottery 171,569 National Museum of Ireland – 
 Archaeology (Dublin)

407,202

Ulster Folk and Transport 
 Museum (Belfast)

168,866 Blarney Castle (Cork) 401,567

Ulster American 
 Folk Park

157,325 St Patrick’s Cathedral 
 (Dublin)

388,559

From: NITB, 2008a; Fáilte Ireland, 2008b.
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Coastal Regions as Tourist Spaces 

Given the product portfolio, the coastal regions around the island play an inte-
gral role in meeting visitor expectations of beautiful scenery and the opportunity 
to engage in sports tourism and water-based activities. For instance, the Cause-
way Coastal Route in Northern Ireland takes the visitor around the North Coast, 
linking the three Signature Projects (projects that offer international standout) of 
The Walled City of Londonderry/Derry, the Giant’s Causeway World Heritage 

Fig. 10.1. Map of Ireland, showing main surfi ng and holiday beaches and localities 
referred to in the text (after Nairn, 2005).
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Site and the Titanic/Maritime quarter of Belfast. The route was described by 
Jacob's Creek in 2008 as one of the top touring routes in the world.

Ireland has some stunningly beautiful beaches, both urban and rural, along 
its 7500 km coast (Fig. 10.1). It is, however, important to make the distinction 
between urban and rural beaches. The former (Fig. 10.2) are linked to seaside 
resorts that have a long history of resort development stemming back to the 
late 1800s/early 1900s (e.g. Bundoran, County Donegal, Portrush, County 
Antrim, Newcastle, County Down and Bray, County Wicklow), where the 
beach surroundings have been modifi ed with urban seawalls, promenades 
running parallel to the coastline, and visitor accommodation has been built in 
close proximity to the beach or overlooking it. In contrast, the vast majority of 
beaches around Ireland are rural in character, with little modifi cation, and the 
virtual absence of a built environment designed to accommodate visitors (Fig. 
10.3). In recent years, authorities have sought to achieve certain award status 
for beaches (e.g. Blue Flag) and stretches of coastline (e.g. Green Coast). Blue 
Flag status is awarded to beaches for their cleanliness, water quality, safety and 
level of environmental protection (www.bluefl ag.org). In contrast, the more 
recent Green Coast award is made to more rural beaches that are recognized 
for their natural unspoilt beauty, water quality and cleanliness (www.tidynorth-
ernireland.org). In 2009, 75 Blue Flags and 40 national Green Coast awards 
were made in the Republic of Ireland (Table 10.2). In Northern Ireland there 
were six Blue Flag beaches, four Green Coast awards and ten Seaside Award 
beaches (Table 10.3). 

Fig. 10.2. Facilities at Portrush are typical of urban seaside resorts.

www.blueflag.org
www.tidynorthernireland.org
www.tidynorthernireland.org
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While there are no formal statistics recorded on the levels of domestic visitor 
numbers to Ireland’s coastline, domestic visitors are as important as out-of-state 
visitors to the economic life of Ireland’s resort communities. Over the past decade, 
there has been considerable change to the mix of accommodation available with 

Fig. 10.3. Kinnego Bay, County Donegal, is typical of the scenic attraction of 
Ireland’s many undeveloped rural beaches.

Table 10.2. Blue Flag beaches by 
county in the Republic of Ireland in 
2009 (From: www.antaisce.ie).

Region Number

Louth 3
Dublin 1
Wicklow 3
Waterford 2
Wexford 4
Cork 8
Kerry 12
Clare 8
Galway 8
Mayo 13
Sligo 1
Donegal 12

www.antaisce.ie
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the decline of guest houses and Bed and Breakfast establishments and the rise of 
second homes along the coastline (Fig. 10.4) and within the resort communities 
of the North Coast to the extent that in some resorts second-home ownership 
comprises between 33 and 65% of all housing stock (Boyd, 2006). This has had 
many unforeseen social implications (Cooper and McKenna, 2009a). Many 
resorts throughout Ireland have recently undergone redevelopment in an attempt 
to move away from stagnation and avoid the decline stage of the Butler resort 
model (Butler, 1980). At the West Strand region of Portrush the local Borough 
Council has embarked on a strategy to rejuvenate the once recognized jewel of 
the North Coast region by redevelopment of tourism infrastructure that is 
juxtaposed to the beach and the resort’s harbour. New accommodation is being 
considered along with a range of water-based, recreation and entertainment 
facilities back from the beach itself (GVA Grimley Associates, 2007).

Table 10.3. Blue Flag, Green Coast and 
Seaside Awards for Northern Ireland in 2009 
(From: www.tidynorthernireland.org).

Name of beach County

(a) Blue Flag beaches
Magilligan, Benone Strand Londonderry
Cranfi eld Bay Down
Portstewart Londonderry
Murlough Down
Portrush, Whiterocks Antrim
Tyrella Down

(b) Green Coasts
Cranfi eld Bay Down
Murlough Down
Tyrella Down
Helen’s Bay Down

(c) Seaside Award beaches
Downhill (R) Londonderry
Portrush West (R) Antrim
Portrush East (R) Antrim
Portstewart Strand (R) Antrim
Carnlough (r) Antrim
Ballygally (r) Antrim
Millisle (r) Down
Cranfi eld Bay (R) Down
Murlough (R) Down
Tyrella (R) Down

R, resort; r, rural.

www.tidynorthernireland.org
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The Climate of Ireland in Relation to Tourism

A number of studies have shown a strong link between tourism and climate (e.g. 
Mieczkowski, 1985; Lise and Tol, 2002). Tourism is, however, infl uenced by 
many other aspects of the destination such as cultural, landscape and historical 
attributes, recreational opportunities and family ties. Factors such as cost, 
proximity, ease of access and language also infl uence choice of destination. 

Ireland’s climate is infl uenced mainly by its position as an island on the mar-
gin of the Atlantic Ocean (Rohan, 1986). It is warmed by the north-fl owing North 
Atlantic Drift and its maritime climate is characterized by high levels of rainfall, 
strong winds and low hours of sunlight. The west coast has high wave energy 
that diminishes rapidly into the Irish Sea around both north and south coasts. Off 
the west coast the average wave height is 2.5–3 m, whereas on the east coast it 
is 0.5 m or less.

The following characteristics of Ireland’s climate derive from the Irish 
Meteorological Service (www.met.ie/climate/climate-of-ireland.asp). Average 
annual temperature is about 9°C. In the east, summer mean daily maximum is 
about 19°C and winter mean daily minimum is about 2.5°C. The mean daily 
maximum temperature at coastal stations of Valentia (west coast) and Dublin 
(east coast), in the warmest month (July), is between 12 and 19°C. Air 

Fig. 10.4. Second-home development at Culdaff typifi ed the development boom of 
the early 2000s on the Irish coast. During this phase many traditional homes, hotels 
and businesses were converted to apartments and additional new builds proliferated 
at the coast.

www.met.ie/climate/climate-of-ireland.asp
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temperature falls below zero on only about 10 days per year at the coast, com-
pared to about 40 days per year inland. Ireland normally experiences only 
between 1400 and 1700 h of sunshine annually and on about 50% of days 
there is 100% cloud cover.

The west and north-west coasts of Ireland are renowned as the windiest 
places in Europe. At Malin Head, gales are recorded on more than 50 days each 
year on average. Only between 0.8 and 3.3% of the time are calm conditions 
recorded at the coast compared to up to 9% inland. Mean annual wind speed 
ranges from 7 m/s in the north-west to 4 m/s in the east midlands. 

Rainfall is normally associated with Atlantic low pressure systems and there 
is consequently a strong rainfall gradient (around 1000–1250 mm/year in the 
west to 750–1000 mm/year in the east). The south-east coast has only around 
150 days per year of rain (>1 mm), compared to 225 in the west. Although rain 
is common, it is not particularly intense; average hourly rainfall amounts in 
Ireland usually range from 1 to 2 mm. High rainfall intensity (15 to 20 mm/h) has 
a recurrence interval of about 5 years. Rainfall is highest in winter and lowest in 
early summer; April is the driest month in most of Ireland, except in the south, 
where June holds that distinction.

Ireland’s seawater is 7° to 8°C warmer than the average global sea tempe-
rature at such latitudes. Surface water temperatures at Malin Head in 2008 
ranged from a low of 7.9°C in February to a high of 15.1°C in August. Average 
February sea temperatures vary from 10°C in the south-west to <7°C in the 
north-east, while August temperatures range from 16°C in the south to 13°C in 
the north-east.

In terms of its role in tourism, climate contributes largely to the landscape 
character of Ireland and also its resulting culture. It is also an important factor in 
limiting some outdoor recreational activities (e.g. sea bathing) and promoting 
others (e.g. surfi ng). The weather on any given day plays an important role in 
tourist behaviour and selection of visitor sites (Fahy et al., 2005). It is, however, 
probably true to say that Irish tourism exists in spite of its climate and weather 
conditions.

Climate Change and the Irish Coast

Several historical records and other indicators provide historical evidence of 
climate change in Ireland. These records are of variable length and are unevenly 
scattered geographically, however, collectively they provide an impression of the 
main changes that have been occurring in Ireland historically. Since the 1980s 
there has been a general warming trend of 0.3–0.7°C per decade in Irish waters 
(Dunne et al., 2009). On land, Sweeney et al. (2003) noted a mean annual 
temperature increase of 0.5°C during the 20th century, with a more rapid rise in 
the 1990s. Signifi cant decreases in frost frequency and increases in ‘hot day’ 
frequencies also occurred during this time and substantial increases in winter 
precipitation occurred in the north-west with a decrease in summer rainfall in the 
south-east (Sweeney et al., 2003). 
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Climate change in Ireland has been the subject of several recent reports (e.g. 
Sweeney et al., 2002, 2003; Dunne et al., 2009) and its implications for the 
marine environment specifi cally were considered by Boelens et al. (2005) who 
noted that:

 ● Land temperatures will increase by up to 1.5°C in winter and 2.0°C in 
summer by 2055;

 ● Average winter rainfall will increase by 10% by 2055 while summer rainfall 
will fall by 10% to 40% in summer; 

 ● An increase in sea levels similar to the global mean prediction of 0.49 ± 0.08 m 
by the end of the century; and

 ● An increase in the number of extreme events (e.g. more intense storms, 
hotter summers).

Dunne et al. (2009) presented the following scenarios on the basis of a suite 
of models of global atmospheric circulation, ocean surge and wave climate:

 ● Temperature increases of 3–4ºC towards the end of the century; 
 ● Increase in autumn and winter rainfall by 15–25% towards the end of the 

century;
 ● Summers to become drier by 10–18%; 
 ● No change in mean wind speeds over the coming decades, but an overall 

reduction by 4–5% towards the end of the century;
 ● Increased frequency of very intense cyclones;
 ● Sea water warming of 0.3–0.4ºC per decade in the Atlantic and 0.6–0.7ºC 

per decade in the Irish Sea;
 ● Increased frequency of storm surge events; 
 ● Extreme wave heights to increase in most regions.

The effect of global sea level rise at the coast is expressed as relative sea level 
change (the relationship between land and sea) and this is markedly variable 
around Ireland because of the underlying effect of land uplift. In the north, relative 
sea levels have changed little in the past 50 years (Orford et al., 2006) because 
land uplift has approximately equalled sea level rise, whereas in the south they 
have increased at rates similar to the global average (Devoy, 2008). Recent projec-
tions (Orford et al., 2007) suggest sea levels will rise around the entire island during 
the next few decades as global sea level rise begins to exceed rates of land uplift.

Climate Change and Irish Coastal Tourism

Climate change not only affects human activity directly through temperature, rain-
fall and wind, but also indirectly through changes in the natural landscape, its 
morphology, habitats and species, driven mainly by changes in sea level and wave 
conditions. These indirect impacts arise through coastal erosion and accretion
and fl ooding. The response by humans to perceived impacts can also have pro-
found implications for the environment and human activities (Cooper, 2009). 

Increased air and water temperatures, reduced rainfall and wind are likely to 
improve the conditions for outdoor activities in Ireland. Using the Tourism 
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Climatic Index (TCI; Mieczkowski, 1985), Amelung and Viner (2006) suggest 
that north-west Europe may develop a more favourable climate than Mediter-
ranean destinations leading to increases in home holidays. Ireland could attain 
2–4 ‘very good months’ by the end of the century (it currently has none) (Nich-
olls and Amelung, 2008). Since visitor numbers are strongly correlated with daily 
temperature (Viner and Agnew, 1999), this will probably increase visitor num-
bers to the coast. While this might be regarded as good for the tourism economy, 
it creates some issues. Since most visitors use a car to travel to the coast, the cur-
rent carrying capacity as determined by car parking availability and road traffi c 
volumes might be exceeded. Traffi c is currently an issue at some rural Irish 
beaches and resorts in summer. Rossnowlagh, County Donegal, for example, 
has an emergency traffi c management scheme for such occasions (Cooper and 
McKenna, 2009b). Large numbers of pedestrians can also cause serious ero-
sion problems on dunes as documented at Brittas Bay, County Wicklow by 
Quinn (1977) and this can require control measures to be put in place. Increases 
in numbers can also increase pressure for good quality environments and 
enhanced facilities (Phillips and Jones, 2006).

Coasts respond to increased wave height and sea level rise by changes in 
shape and position. The most common manifestations of this change are coastal 
erosion and fl ooding in low-lying areas. In Ireland, this will simply exacerbate 
trends that are already evident in the south, but lead to a complete change in the 
north where sea levels have been stable historically and coastal erosion has not 
been a major issue. Structures on or near the shore will be at risk from such 
coastal changes but the geological record shows that in general terms, coastal 
depositional systems (beaches, tidal fl ats, marshes) continue to exist but tend to 
move upwards and landwards as sea level rises. 

With accelerated sea level rise cliffs may erode at faster rates and shore plat-
forms will become more active than during the recent past. Increasing contrasts 
between dry and wet periods and increased storm intensity are likely to contrib-
ute to enhanced cliff instability. At the Giant’s Causeway, the rise in sea level may 
mean that access to parts of the site becomes more diffi cult as extreme water 
levels occur more frequently. Cliff paths may become more diffi cult to maintain 
in the face of more instability (Orford et al., 2007). 

Many of the most iconic cultural sites on the Irish coast are historical defen-
sive sites such as Dun Aengus, County Galway or Dunluce Castle, County 
Antrim. Built on cliff-top locations, these sites are prone to periodic erosion. The 
increased frequency of cliff erosion will probably make this more of a manage-
ment issue in the future. An indication of the importance of such sites is that in 
County Londonderry the Mussenden Temple, an iconic 18th-century building 
on the cliff top, was protected by strengthening of the surrounding cliff edge. 

When cliff recession threatens infrastructure, management problems can 
arise. The main access road to the Dingle peninsula is heavily utilized by tourist 
traffi c during the peak season from June to September. Erosion of sea cliffs 
caused part of the road to collapse in April 2007. This threatened the entire 
Dingle tourism industry and a rapid intervention by Kerry County Council (at a 
cost of ?4 million) was necessary to stabilize the cliff and rebuild the road 
(O’Connor et al., 2009). At a smaller scale, access to several (mainly holiday) 
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homes was cut by coastal erosion of an access road built on a soft dune cliff at 
Kilmichael, County Wexford in December 2007 (Cooper and McKenna, 2008). 
Popular tourist drives, such as the Antrim Coast Road, are likely to require more 
frequent maintenance and even capital upgrades in the face of increased erosion 
threats from sea level rise. The same issues pertain to many access roads and 
railway lines in Ireland that follow the coastline. The east coast railway line has 
had to be defended against erosion because of its coastal location. Occasional 
blockage of roads and railway lines by rockfalls and landslides may increase in 
frequency with the projected changes in precipitation and greater contrasts 
between wet and dry periods.

Beaches respond much more rapidly to changed environmental conditions 
than rock coasts. Ireland’s beaches are overwhelmingly rural in nature and, left 
to themselves, they can adjust readily to changes in sea level by changing their 
morphology. There is, however, an aversion in Ireland to such entirely natural 
behaviour and many beaches and dunes have been damaged by rock armour 
and seawalls. Indicative of the public perception is a statement by a government 
Minister that ‘Ireland must continue to protect our coastline, sections of which are 
constantly under threat from erosion. Being an island community, our coastline is 
one of our most important natural resources and is of particular importance to our 
tourism industry. The coastal protection programme aims to construct works that 
slow or even halt erosion in places where the coastline is at its most vulnerable’ 
(www.agriculture.gov.ie/press/pressreleases/2008/april/title,13657,en.html). 
Similarly, an MEP stated ‘The ongoing erosion at Lisfannon threatens the future 
of Inishowen’s most popular beaches, as the Council’s recent efforts have failed 
to stop erosion at the beach it is time to look at the possibility of creating a per-
manent erosion prevention structure’ (www.jimhiggins.ie/html/press_current.
html). These sentiments illustrate one of the major misconceptions highlighted 
by Cooper and McKenna (2008) regarding the meaning of coastal protection. In 
these statements, ‘protection’ means only protection of land and infrastructure. 
In many cases this unfortunately also means degradation or destruction of the 
natural coastal system, particularly beaches. Clearly, degradation is not benefi cial 
to many aspects of tourism, which data show to be reliant on a high quality 
environment and scenic beauty.

Links-type golf courses are major offenders here (Fig. 10.5), but caravan 
parks (Fig. 10.6) and, worse still, houses built in ill-advised locations (Fig. 10.7) 
have all been defended even when the erosion is purely a seasonal or episodic 
response to storms and when the infrastructure is poorly sited. Under a rising sea 
level coastal defences cut off the sediment supply to the beach causing it to nar-
row and even disappear altogether. Similar effects can be produced by efforts to 
halt erosion of the cliffs, which cuts off the supply of sediment to some beaches 
and leads to their demise. 

It is a particular challenge in Ireland to maintain the coastal scenery and 
maintain the coastal resilience by not armouring and fi nding alternative 
approaches, such as the proactive one of not permitting building in high risk 
zones and the responsive one of relocating threatened infrastructure. The human 
response to coastal erosion is therefore critical in infl uencing its effect on future 
tourism.

www.agriculture.gov.ie/press/pressreleases/2008/april/title,13657,en.html
www.jimhiggins.ie/html/press_current.html
www.jimhiggins.ie/html/press_current.html
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Fig. 10.5. Rock armouring of a dune to protect a golf course at Portrush.

Fig. 10.6. Informal armouring of the coast at a caravan site creates an 
unsightly landscape.
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On Ireland’s resort beaches the choices are more diffi cult, because many 
beaches have been backed by seawalls and promenades for more than a century 
(Fig. 10.8) and this infrastructure, plus the buildings and infrastructure behind it, 
have become an integral part of the tourism landscape. The ‘bucket and spade, 
ice cream and arcade entertainment spaces’ experience still holds resonance 
with a large sector of the population; any physical changes that climate change 
may bring to these environments will not lessen the demand for this type of 
product. The narrowing and loss of beaches in front of such seawalls (Taylor 
et al., 2004), however, leads to loss of recreational space accompanied by loss of 
environmental quality. There has been signifi cant historical loss of beach area at 
Bray, County Wicklow and Portrush, County Antrim, both of which have sea-
walls and promenades at the rear of the beach. To maintain the resource in such 
instances will precipitate several choices, all involving expenditure. With increased 
sea level and storminess, seawalls themselves will come under increasing wave 
attack requiring maintenance and even enlargement. To maintain the beach 
requires either that the seawall be shifted landward or removed (a diffi cult choice 
given the infrastructure that is typically located behind such structures), or that 
the beach be artifi cially nourished with sand brought in from an external source. 
This is common practice in other parts of the world, but in Ireland has been 
limited to only a few undertakings at Rosslare, Courtown and Cahore (all in 
County Wexford). Beach nourishment is an expensive activity that replaces sand 
or gravel being removed by wave action. Nourishment requires an open-ended 

Fig. 10.7. Walls built to defend private homes degrade the beach environment. 
Millisle, County Down.
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commitment if the beach is to be maintained and is usually confi ned to resorts 
whose economic situation depends on maintenance of the beach. In many cases 
it is a response to human-induced erosion. Worryingly, nourishment was also pro-
posed proactively as a remedial action to counter the effects of erosion that would 
be caused by the construction of a marina at Greystones, County Wicklow. 

Sea level rise in estuaries in particular has implications for the habitats that 
occur there. Some of the most important birdwatching sites in Ireland are associ-
ated with tidal fl ats and saltmarshes in estuaries (e.g. the RSPB bird reserve in 
Belfast, North Bull Island, Dublin, Shannon Estuary, Strangford Lough). Left to 
themselves, these environments tend to evolve under rising sea levels by extend-
ing landward. Unfortunately, the shorelines of many estuaries are now armoured. 
Most of central Dublin and central Belfast is built on formerly intertidal land that 
was progressively reclaimed (Fig. 10.9). This land thus needs to be defended 
against fl ooding. With rising sea level, the defences themselves face increased 
risk of overtopping, which means that they are likely to require capital upgrading 
or enhanced maintenance in the future. Many of Ireland’s coastal cities (Cork, 
Dublin, Belfast) experience episodic problems with fl ooding. A storm surge in the 
Irish Sea in February 2002 led to the highest water levels recorded in Dublin 
since 1923. The water level was about 50 cm above the highest water level expe-
rienced each year in the Port. That storm caused damage throughout the Irish 
Sea with fl ooding from Dublin to Belfast and the collapse of the seawall in front 

Fig. 10.8. A seawall and promenade at Portrush prevents adjustment of the 
beach and has degraded the natural beach resource. It provides amenities for the 
traditional Irish seaside resort experience.
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of the Slieve Donard Hotel in Newcastle, County Down. Insurance losses in Ire-
land amounted to ?37 million. A rise in sea level of 50 cm would mean that the 
2002 extreme water levels would be reached almost every year (Cooper, 2009). 
The scale of losses sustained in 2002 could clearly not be withstood at this fre-
quency and the most probable response in urban areas is likely to be improved 
defences. In some cases, such as Belfast, tidal barrages built to reduce fl ood risk 
have become tourism attractions in themselves. The Belfast system is interpreted 
in the Lagan Lookout Centre. In less developed areas, other options may prove 
both economically and environmentally more appropriate. 

In highly developed urban settings the only short-term option for coping 
with sea level rise is likely to be to continue defending the shorelines. This means 
that tidal fl ats and saltmarshes will reduce in area or even be squeezed out alto-
gether. At sites with less development, other options exist that might permit inter-
tidal habitats to evolve. A number of sites have already experienced collapse of 
sea defences as it has become uneconomic to maintain them. Near Rathmullan, 
County Donegal, for example, a formerly reclaimed agricultural area has been 
fl ooded by the sea since the earth embankments were breached and not repaired. 
The fi elds are now reverting to saltmarsh. 

In Strangford Lough, a mainly rural area in County Down, a 1 m sea level 
rise could cause the loss of 50% of the intertidal area (Orford et al., 2007). At this 
site up to 60,000 wildfowl and wading birds (including 75% of the world 

Fig. 10.9. Central Dublin and its port is built largely on reclaimed intertidal land that 
is at increased risk of fl ooding under rising sea levels.
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population of Light-bellied Brent Geese) congregate in winter where they feed 
on the resources provided by the tidal fl ats. Management options include accept-
ing the loss, creating compensatory habitat elsewhere, removing the sea defences 
and permitting the habitats to migrate. All such options have important conse-
quences for the natural habitats and associated tourism activity. There are poten-
tial additional linked impacts of habitat loss for tourism activities. Loss of habitat 
affects the entire ecosystem and has implications for angling species as well as 
bait organisms (much bait digging is done on intertidal fl ats). 

The retreat or coastal realignment option has the potential to enable coastal 
systems to operate naturally and maintain high quality coastal landscapes. The 
landward removal of tourism infrastructure and historic buildings has also been 
considered elsewhere. Such options, however, are not currently supported by 
current practice or public opinion in Ireland. The fact that Ireland has had one of 
the highest rates of coastal development of any EU country between 1990 and 
2000 (EEA, 2006) is inevitably going to lead to increased future calls for ‘protec-
tion’ of property and consequent environmental degradation under existing 
practices. The long term implications of this approach for tourism in Ireland 
(outside major cities and a few resorts) are likely to be highly damaging. 
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11 Climate Change – Coral Reefs 
and Dive Tourism in South-east 
Asia

PHILIP DEARDEN AND PETCH MANOPAWITR

Introduction

Tourism is a major economic force in the world today and South-east Asia is a 
region that has shown large gains in tourism. Thailand in particular has shown 
strong gains in the past, averaging a 7.4% annual growth in visitor numbers 
between 1998 and 2007 (Tourism Authority of Thailand, 2009). Other countries 
in the region such as Laos and Cambodia now show some of the strongest 
growth rates in the world, although all countries have been affected by the eco-
nomic downturn of 2008. For example, in Cambodia, after a 12.6% increase in 
the fi rst half of 2008, growth in international tourist arrivals declined −1.2% in 
the second half of 2008. The fi nal result was 2.125 million international tourist 
arrivals to Cambodia, representing a growth of 5.5% compared to 2007 (Minis-
try of Tourism, 2009). None the less, this rate is still one of the strongest in the 
world and compares with an overall global increase of 2% in 2008 (World Tour-
ism Organization, 2009a). The WTO predicts that global tourism will reach 
1.6 billion arrivals by 2020 and that East Asia and the Pacifi c will experience the 
greatest increase in market share over this period (World Tourism Organization, 
2009b).

Coastal tourism is a strong component of the tourism industry both at the 
global level and also in South-east Asia. Thailand has been particularly strong in 
this regard (Hitchcock et al., 2009; Yasue and Dearden, 2008). Clearly, there are 
signifi cant economic benefi ts related to the growth of coastal tourism, but there are 
also challenges related to negative environmental and social impacts (e.g. Harriott, 
2004; Yasue and Dearden, 2006). At its best, coastal tourism can provide not only 
employment and economic benefi ts but also act as an incentive to local communi-
ties to develop effective stewardship of coastal and marine resources. Tourists are 
not attracted to visit degraded ecosystems. This is particularly true of dive tourists 
and the purpose of this chapter is to discuss the implications of global climate 
change on dive tourism in South-east Asia. 
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Dive Tourism in South-east Asia

Dive tourism has become a major component of the tropical marine tourism 
industry. Improvements in dive equipment, the ease and low cost of obtaining 
SCUBA certifi cation, increased mobility and the global reach of the international 
tourism industry has brought sites all over the world in easy reach of mass tour-
ism markets. The range of engagement varies, with some divers taking dedicated 
2-week offshore cruises that concentrate solely on diving and others taking in a 
recreational dive as an adventitious part of a vacation. The number of certifi ed 
divers has grown rapidly over the last two decades. PADI, the world’s largest dive 
certifi cation organization, records over 900,000 certifi cations per year with a 
cumulative certifi cation base of over 17 million divers in 2008 (PADI, 2009). 

South-east Asia is a major centre for dive tourism. With one of the world’s 
fastest growing tourism industries, warm waters, high biodiversity, extensive 
reefs, cheap prices and good infrastructure, South-east Asia has become a prime 
dive destination. Most diving is concentrated in the Coral Triangle sites of Indo-
nesia, Malaysia and the Philippines and in Thailand, although there are also 
growing industries in Cambodia and Vietnam. Diving takes place throughout this 
region but in Indonesia it is concentrated in Flores, Manado and Pulau Seribo, in 
the Philippines in Batangas and the Visayas and in Malaysia on the east coast of 
Sabah. Diving in Thailand occurs both in the Gulf of Thailand and also on the 
Andaman coast. Although there is some of the world’s best wall diving, such as 
at Komodo, Kupang, Manado and Irian Jaya in Indonesia, Sipadan and Layang 
Layang in Malaysia, and Verde, Anilao, Nsugbu, Apo in the Philippines and also 
wreck dives, most diving is concentrated on shallow coral reefs and this will be 
the focus of this chapter. Although most diving is by day boats close to popula-
tion centres, there are numerous live-aboard dive boats including some of the 
world’s largest, that access even the most remote reefs in the region. 

South-east Asia is home to the world’s most diverse and largest coral reefs, 
with 34% of the world’s total (Tun et al., 2008). The area has over 600 species 
of hard coral and 1300 reef-associated fi sh species and is recognized as the 
global centre of marine tropical biodiversity. At the same time more than 60% of 
the region’s burgeoning 557 million people live within 60 km of the coast and 
pressures on reefs are high. This region has the highest proportion of Vulnerable 
and Near Threatened coral species as a chronic result of anthropogenic distur-
bance and the effects of climate change (Carpenter et al., 2008). Recent analyses 
(e.g. Bruno and Selig, 2007) show that the condition of the reefs is declining 
rapidly and has been underestimated in previous assessments. Even the area of 
reef cover is not well established and Tun et al. (2008) suggest that in Thailand, 
for example, reef areas may be ten times lower than previously estimated. 

Thailand is South-east Asia’s most popular dive destination and touted as 
‘one of the most comfortable and safe diving environments to be found any-
where in the world’ (Espinosa et al., 2002:147). Diving is focused on four main 
areas in two seas, the Andaman Sea, in the eastern Indian Ocean and the Gulf 
of Thailand, part of the South China Sea. Diving occurs all along the Andaman 
coast but is mainly focused in Phuket, offering access to diving at the spectacular 
offshore sites of Koh Similan and Koh Surin as well as up into Burma’s Mergui 
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Archipelago. These sites have grown enormously in popularity over the last few 
years, leading to concerns about the sustainability of the dive industry (Bennett 
et al., 2003). Other dive centres are all in the Gulf of Thailand including Koh Tao 
and Koh Samui on the west side of the Gulf and Pattaya and the recently emerg-
ing centre of Koh Chang on the eastern side of the Gulf. 

The empirical data on the economic value of diving tourism in South-east 
Asia are largely lacking, with a few exceptions. For instance, Koh Similan, one of 
most popular and relatively well-protected diving areas, was estimated to receive 
US$158.38 million per annum in term of the economic value from Scuba diving 
activity (Tapsuwan and Asafu-Adjaye, 2008). Total benefi t of tourism at Phi Phi 
islands, a similar and equally popular diving site near Phuket, Thailand, was 
estimated at US$102.7 million per year (Seenprachawong, 2003). Even from 
these isolated statistics it can be assumed that coral reefs create an annual income 
in South-east Asia of several billion dollars and play an important role in sustain-
ing local livelihoods and improving societal welfare. 

A recent assessment of coral reefs showed over 80% of reefs along Thailand’s 
Andaman Coast and over 50% of reefs along the Gulf as either in ‘fair’, ‘bad’, or 
‘very bad’ condition (a quality measured by the ratio of live to dead coral) and 
concluded that these reefs are at risk of continued degradation (ONEP, 2004). 
The World Bank (2006) estimate that with about 57 km2 (or 37% of the total of 
Thailand’s coral reef area) of rich coral reef categorized as degraded or very 
degraded, coral reef deterioration represents a loss in potential value of about 
US$8.5 million each year.

Climate Change

The impacts of global climate change on the ocean are becoming better under-
stood, but many uncertainties remain. Changes include global sea level rise, 
increased oceanic temperatures, acidifi cation, changes in oceanic currents, rises 
in UV concentrations and increased frequency of extreme weather events such 
as cyclones (IPCC, 2007). These changes are already having negative impacts 
on reefs and will have increasingly serious impacts on coral reef ecosystems in 
the future. Already about 20% of the world’s coral reefs are lost and another 
26% are under imminent threats of irrecoverable damage (Wilkinson, 2006). 
Coral reefs may be the fi rst marine ecosystem to sustain extreme damage and 
possible collapse from climate change (Wilkinson, 2008). Increased tempera-
tures result in coral bleaching, the breakdown in the symbiosis between their 
symbiotic zooxanthellae and the corals. Bleached corals are still living but will not 
survive if stressful conditions do not subside soon enough. The extent and sever-
ity of mass coral bleaching events have increased dramatically worldwide since 
the early 1980s (Hughes et al., 2003; Baker et al., 2008). Ocean acidifi cation as 
a result of the buildup of atmospheric CO2 also has deleterious impacts for coral 
reefs by decreasing growth rate and skeletal density, increasing erosion and 
reducing recruitment, resulting in death as corals can no longer form skeletons 
(Hoegh-Guldberg et al., 2007). Increased frequency and severity of extreme 
weather events may lead to increased breakage on shallow reefs and sediment 
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redistribution and there are also suggestions that some reefs may be drowned by 
increasing sea levels (Grigg et al., 2002), although increased turbidity as a result 
of coastal erosion is now thought to be a more signifi cant impact (Buddemeier 
et al., 2004). 

These changes will lead to a vastly different distribution and biodiversity of 
reefs in the future. The impacts will vary markedly from place to place as a result 
of the differing characteristics of the reefs and the stresses they will encounter. 
Scientists distinguish between the resistance of a site, that is its ability to with-
stand disturbance without losing function and structure and resilience, which is 
the ability of the site to absorb or recover from disturbance. Overall, as tempera-
tures increase, those corals most resistant to thermal stress such as Porites will be 
favoured, perhaps along with rapidly colonizing genera such as Acropora, although 
the latter are thermally sensitive. Ultimately even the thermally tolerant and rapid 
colonizing genera may be stressed beyond their tolerance levels and macroalgae 
will start to dominate large areas leading to a major loss of biodiversity, including 
coral-associated fi sh and vertebrates. Once the change to an algae-dominated
phase occurs then the chances of recovery to a coral-dominated phase, espe-
cially given the changing environmental conditions, is very remote.

Climate Change and Dive Tourism

In light of the drastic changes in reef ecology resulting from global climate change 
a major question is the likely impacts that this will have on the coral-reef based 
dive industry. This will differ according to the nature of the reefs in the area under 
consideration, the type of diving on the reefs and the adaptive capacity of the 
communities and countries in which the diving takes place. These factors will be 
examined in this section. 

Reef vulnerability

Reefs that are more resistant and resilient to change should be able to continue to 
support a dive industry much longer than those where stress is already resulting in 
signifi cant change. Several factors have been identifi ed that may contribute to 
certain reefs being more resistant and resilient to the effects of global change.

Coral bleaching, as described above, is a major concern and Mather et al.
(2005) suggest that by 2020 bleaching on corals in South-east Asia may be an 
annual event. Shallow reefs will be more vulnerable to bleaching, as will those 
that are already close to the thermal maximum for coral growth. As pointed out 
above, some corals are more thermally sensitive than others and so coral genus 
and growth form will also be contributing factors. Overall location is also impor-
tant as offshore reefs may be more removed from polluting infl uences of the 
land. So inshore, shallow reefs close to their thermal maximum and dominated 
by thermally sensitive corals will be most vulnerable from a biophysical point of 
view. Important additional factors will be the health of the reef and the management 
capacity available to maintain that health. 
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Already stressed reefs will be more vulnerable to the effects of climate change, 
especially if the management regime is incapable of addressing the stress 
factors.

In East Africa, well-managed coral reefs showed more resilience to climate change 
and faster recovery after major bleaching events (McClanahan et al., 2009). 

Diver response

A key question in ascertaining diver response is to examine why divers dive, 
what are their motivations, and see how these may be impacted by the projected 
changes resulting from global climate change. Several authors have examined 
diver motivations and there is a strong consensus that motivations centre around 
the natural characteristics of the dive experience, such as diversity and size of 
marine organisms, clear waters and unpolluted sites (Musa, 2002; Todd et al.,
2002; Bennett et al., 2003; Fitzsimmons, 2009). With the projected declines in 
the health of reefs it would seem a straightforward projection to suggest that 
diver attendance on these reefs will decline as the effects of climate change 
become more obvious.

However, there are some complicating factors in considering how divers 
might respond to the changes. One factor is the so-called Shifting Baselines syn-
drome (SBS). Coined in the mid-1990s (Pauly, 1995), the term refers to knowl-
edge extinction over time because younger generations are not aware of past 
biological conditions, and personal amnesia, where knowledge extinction occurs 
as individuals forget their own experience (Papworth et al., 2009). How divers 
might adjust their frame of reference over time in relationship to climate change 
is unknown. New divers will have no previous frame of reference to compare 
new conditions against and may be satisfi ed with what previously might have 
been considered very mediocre marine viewing opportunities. There is some 
evidence on this response from the Indian Ocean tsunami of 2004. Following the 
tsunami, assessments of reef damage were made on the reefs in the Phuket 
region by members of the Dive Operators Club of Thailand, mainly dive masters. 
When asked to subsequently rate tsunami damage on these sites, over 85% of 
the 342 recreational divers failed to perceive any damage on DOCT-assessed 
damaged sites (Main and Dearden, 2007). The dive masters conducting the ori-
ginal survey had a very current frame of reference and could easily detect dam-
age. Coming new into the situation, most recreational divers were unable to 
detect any damage.

Differences in motivations, satisfactions, spending and other factors between 
less-experienced, generalist divers and more specialized divers have been dis-
cussed by several authors (e.g. Todd et al., 2002). Dearden et al. (2006) com-
pared the motivations of generalist and specialist divers in Phuket on Thailand’s 
Andaman coast. They found that expected fl ora and fauna at the dive site 
became signifi cantly more important as the level of specialization increased. Less 
specialized divers, by way of contrast, placed much more emphasis on improv-
ing their dive skills, the dive trip experience (e.g. good views) and the social 
aspects of the activity. Furthermore, in the Phuket study satisfaction with features 
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such as variety and amount of marine wildlife, clear unpolluted sites and undam-
aged dive sites declined as specialization increased. 

These fi ndings suggest that specialized divers are more likely to be affected 
by declining conditions on the reefs than generalist divers. They are also less 
likely to be affected by the SBS discussed above. This differential impact is also 
supported by evidence from social carrying capacity studies that show that more 
specialized divers have lower levels of tolerance for crowded conditions on dive 
sites (Dearden et al., 2006; Leujak and Ormond, 2007). One possible effect of 
global climate change is that there will be a reduced number of sites on which to 
dive. Dive sites that have relatively deep conditions with cooling ocean currents 
may be little affected for some time. However, shallow reefs with little cold water 
circulation may be some of the fi rst casualties. If overall diver numbers are main-
tained, this will mean the same number of divers diving on fewer sites, resulting 
in more crowding at those sites. The crowding will have a larger impact on more 
specialized divers and suggests that, over time, there will be an increasing number 
of generalist divers.

The Phuket study showed that specialized divers already have lower satis-
faction levels than generalist divers with their dive experience and are less likely 
to return to Phuket than generalist divers. With additional reductions, their satis-
factions may well fall below the level at which they will continue to participate in 
the activity. Hence in the future there may well be a reduction in the overall 
experience level of the dive fraternity, to one that becomes dominated by gener-
alist, in comparison to experienced, divers. Leujak and Ormond (2007) found a 
shift in clientele over time at South Sinai’s coral reefs as the reefs became more 
degraded and generalists replaced specialists. These changes in clientele over 
time will be discussed in more detail below in relation to the industry response.

From both resource conservation and economic perspectives such a change 
is undesirable for several reasons. First, the Phuket study showed that specialist 
divers are higher yielding tourists than generalist divers who tend to dive less and 
at cheaper prices. Second, there is a wide range of evidence that suggests that 
generalist divers have higher impacts on the reef when they dive (Hawkins 
et al., 2005). Finally, as will be discussed later, a powerful and informed dive 
community will be a tremendous asset in building monitoring and enhancement 
capabilities in response to global change. 

Dive industry characteristics

The dive industry has grown along with the number of divers. The growth over 
time in the industry can be represented by the model shown in Fig. 11.1. The 
model has three essential characteristics:

1. The growth over time is represented by a logistic curve with a slow start to the 
industry in a given area, followed by a rapid growth as the industry becomes es-
tablished and growth slowing as ‘carrying capacity’ levels are reached. Ultimately 
the curve may decline (point D in Fig. 11.1) as conditions become unsuitable for 
diving either as a result of impacts from the industry itself or by exogenous forces.
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2. The ‘carrying capacity levels’ are represented by the more comprehensive 
concept of Limits of Acceptable Change (Roman et al., 2007). As the number of 
companies (and divers) grows so do the associated impacts on both the ecologi-
cal and social conditions. In the absence of monitoring of these conditions and 
management interventions to forestall them it is possible that LACs are so 
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violated that overcrowding and decline in reef health lead to the downturn shown 
in Fig. 11.1.
3. As growth progresses there is an associated change in the nature of the 
clientele. In the early stages of evolution, the clientele is often dominated by 
more experienced, explorer-type divers. As the site becomes more widely known 
an increasing number of inexperienced and generalist divers hear about the site, 
until ultimately their presence dominates the site. They are able to displace the 
more specialized divers since the latter have less tolerance for crowded condi-
tions and the higher impacted sites created by the more damaging generalists. 
This process has been described in more detail in the previous section on diver 
characteristics.

The model suggests the need to understand the evolution of sites and identify 
desirable conditions regarding the quality of the environment, crowding and 
type of clientele and instigate management interventions that will produce those 
results. For example, in relationship to diving out of Phuket, Dearden et al. (2006) 
use the model to suggest a zoning scheme that would help maintain a full range 
of diver opportunities in the area. At the moment considerable numbers of inex-
perienced, low-paying divers are diving on the more pristine dive sites where 
they create more damage. This will not result in a sustainable dive industry as the 
entire area slides to the top of the curve. Dearden et al. suggest a zoning scheme, 
whereby access to the most pristine reefs is reserved for more specialized higher-
paying divers and numbers of divers are limited (Dive Opportunity Spectrum 1 
in Fig. 11.1). Such a restriction will encourage the continuation of the full range 
of opportunities for divers of varying abilities and interests, as well as yield higher 
economic returns and a more sustainable industry over the long term.

In general, the industry model might change in a number of ways under the 
stress of climate change. In terms of the shape and extent of the growth, several 
changes might be expected from the original curve (curve A, Fig. 11.2). South-
east Asia is remote from the main clientele that make up the diving fraternity, 
primarily from northern Europe, North America and North-east Asia. In the 
future it is likely that air travel will rise considerably in cost as governments seek 
ways to reduce carbon footprints. Taxes on air fares will probably increase and 
increased scarcity of fossil fuels will lead to further increases. The overall result is 
likely to be less international travel, especially the long-haul international travel 
that dominates the dive industry in South-east Asia. For example, Gössling 
et al. (2002) found that for travellers to the Seychelles, 97% of the energy foot-
print was a result of air travel. Not only energy and fi nancial costs might reduce 
the ease of long haul travel but increased security precautions, threats of dis-
ease transmission and other factors will also contribute (Gössling, 2005). In 
addition, some destinations, particularly tropical ones, may become so hot in 
the future that they exceed the tolerance levels of potential tourists (Mather 
et al., 2005).

In general, these changes will probably lead to a lower number of divers on 
reefs in South-east Asia (curve B, Fig. 11.2) in the future. This will, in all likeli-
hood, be accompanied by a reduction in the number of dive companies. This 
effect was documented by Main and Dearden (2007) in response to the tsunami. 
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In Phuket, dive company numbers fell by about one-third. However, this may 
not be a bad thing. As Dearden et al. (2006) pointed out, excessive competi-
tion for customers amongst the proliferating dive companies in Phuket was 
leading to very low margins of profi tability and a great temptation for dive 
companies to cut their costs by employing unsustainable practices on ill-
equipped vessels. Following the tsunami, many of the more marginal dive 
companies went bankrupt, leading to a sense of greater cooperation amongst 
the remaining dive companies. 

The shape of the curve will vary widely according to local conditions. Resis-
tant and resilient dive sites may see steeper growth curves (curve C, Fig. 11.2); 
sites with lower resistance may see very attenuated growth curves and then col-
lapse (curve D, Fig. 11.2) as the effects of global change become more obvious 
on reef conditions. Much will depend on where the particular dive site is on the 
curve as to the resulting trajectory. Virtually all sites will face more restricted Lim-
its of Acceptable Change, which will result in earlier fl attening of the growth 
curve and potential collapse. The environmental LACs will be reached sooner as 
the reefs are under greater stress than previously (LAC I, Fig. 11.2); social LACs 
will likely be approached earlier on ‘successful’ reefs as divers crowd the few 
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remaining healthy reefs (LAC II, Fig. 11.2). The reefs will become dominated by 
generalist divers earlier in the progression than in the original model. As with the 
original model, the main requirement is to have effective monitoring systems that 
detect unacceptable limits of change in reef conditions, both biophysical and 
social, and have management interventions designed for ready implementation. 
Some of these will be discussed in the fi nal section.

Another factor to be considered in the industry response is the mobility of 
the industry. Shore-based dive facilities based on shallow reefs are likely to be 
more vulnerable than live-aboards that can access a large number of deeper 
offshore reefs. For example, in Thailand sites such as Koh Tao in the Gulf of 
Thailand are likely to be more vulnerable than the Andaman coast sites where 
there are a greater number of live-aboards with access to offshore sites, such as 
Koh Similan and Koh Surin.

Social adaptive capacity 

McClanahan et al. (2008) point out the importance of social adaptive capacity in 
determining the response to climate change of reef-dependent communities in 
fi ve countries in the western Indian Ocean. They undertook their analysis at the 
community and household levels to assess different capacities and this level of 
analysis will also be important for assessing adaptability for diving. For example, 
communities with higher social capital should have a stronger base on which to 
build to implement adaptive strategies. The same is true for national social adap-
tive capacity. In more developed countries with higher indices of wealth and 
education and other associated factors (such as are refl ected in the UN’s Human 
Development Index, HDI) there are greater resources to deploy in adapting to 
climate threats to reefs. There should be greater scientifi c capacity and under-
standing, greater depth of experience, and more effective protection agencies. 
Communities should have a wider range of alternative livelihoods to draw upon. 
Thailand, for example, has several well-developed marine research centres, 
graduate programmes in marine biology and conservation and a large and expe-
rienced National Parks Department. Thailand is ranked 81st in the world in terms 
of its HDI (UNDP, 2009) Cambodia, on the other hand, has no dedicated marine 
research centres, few highly qualifi ed personnel in this area and a nascent 
National Parks Department just cutting its teeth on the terrestrial scene and with 
little marine experience. It is ranked 136th in the world for HDI (UNDP, 2009). 
This comparison suggests that Thailand will have a higher national social adap-
tive capacity for addressing the impacts of global change on coral reefs than 
might be found in Cambodia. 

The new Coral Triangle Initiative on Coral Reefs centred around high-level 
political commitments and proactive implementation by six governments of the 
Coral Triangle area, and supported by private sector, international agency and 
civil society (NGO) partners, could provide a model and a major contribution 
toward safeguarding the region’s marine and coastal biological resources for sus-
tainable development. The new initiative is very well funded and could serve as 
a platform to build local capacity region-wide. 
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Differing Vulnerabilities

The foregoing suggests that we can start to identify situations where some dive 
industries will be more vulnerable to the impacts of climate change than others. 
These are summarized in Table 11.1. The next step in this analysis would be to 
test empirically some of these relationships. The upshot of the analysis would be 
a relative assessment of the potential abilities of dive industries in different loca-
tions to persist in the face of climate change. At one end of the scale, there might 
be highly vulnerable shallow inshore reefs attracting long-haul, specialist divers 
in a highly competitive industry with little effective management in a country 
with a low HDI. At the other end of the scale might be deep, offshore reefs 
attracting a more general and local market served by a cooperative dive industry 
using live-aboards and with a high HDI and effective protection for the reefs. The 
more vulnerable end of the scale would suggest a policy of limited investment, a 
triage approach. The top end of the scale would have much more time and 
capacity to adapt. The main challenges will come in the middle of the scale, and 
the question becomes what can be done?

Building Resilience

Many of the adaptations currently thought of in relation to global warming 
involve building physical infrastructure such as seawalls and locks. In many 

Table 11.1. Summary of some of the main factors potentially infl uencing the impacts of 
global climate change on the dive industry in South-east Asia.

Characteristics More vulnerable Less vulnerable

Reefs Shallow Deep
Close to thermal maximum Far from thermal maximum
Thermally intolerant coral Thermally tolerant coral
Nearshore Offshore
Degraded Healthy

Divers Specialists Generalists
Industry Long haul Short haul

Reefs sole attraction Diversifi ed attractions
Reefs shallow Reefs deep
Industry not well managed Industry well managed
Shore based Live-aboard based
Highly competitive industry Less competitive industry

Adaptive Capacity Low HDI High HDI
Few alternative livelihoods Many alternative livelihoods
Reefs not well managed Reefs well managed
Low scientifi c capacity High scientifi c capacity
Low social capital High social capital

HDI, Human Development Index (UN)
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cases, however, as pointed out by the World Ocean Congress in Manado, it will 
be more effective and economical to use nature’s infrastructure fi rst. Coral reefs 
are one of the most effective means of breaking powerful storm waves from 
fl ooding coastal lands and eroding shorelines. In Thailand, for example, coastal 
erosion is already reported to be between 15–25 m/year in many locations (Asian 
Development Bank, 2009). Reefs have survived for millennia and healthy reefs 
will re-grow following breakage if favourable conditions can be maintained. It is 
therefore of considerable importance that reef maintenance and enhancement 
not be seen merely as a fi nancial cost but considered within the framework of the 
opportunity costs of not maintaining the reefs and having to construct man-
made infrastructure. As Hughes et al. (2003) pointed out, although climate 
change is a global issue that needs international collaboration, local conserva-
tion efforts can help greatly in maintaining and enhancing resilience and in limit-
ing the longer-term damage from bleaching and human impacts. Managing coral 
reef resilience through networks of marine reserves integrated with management 
of adjacent areas will be crucial to any practical solution to the challenges of 
global climate change. 

One of the best ways to protect the reefs is to provide incentives for local 
people to do so. Developing a sustainable dive industry where local people 
derive the benefi ts is an important component of this task and helps build local 
stewardship. Although the analysis in the preceding section suggests that overall 
diving numbers will decline, there are also possibilities of increases in some areas. 
This will occur as healthy dive sites become more scarce, but may also occur on 
sites where damage is being sustained. Dearden et al. (2007), for example, found 
that witnessing damage to a dive site during a dive was one of the most powerful 
motivators for divers to become engaged in future reef conservation activities 
and conclude that ‘exposure to fi eld conditions can act as a major catalyst for 
future conservation activities.’(p. 314). Disaster tourism has emerged as an inter-
est over the last few years and some suggest that climate change tourism (Aall 
and Hoyer, 2005) might also emerge as a focus of interest. For divers this might 
well involve engagement in activities to address the damage that is occurring. 

There will be much scope for active management of reefs in the future as 
impacts grow. Eakin et al. (2008), for example, suggest the need for possible 
shading and cooling of reefs during major bleaching events in the future. There 
may also be a need to restore reefs, to assist in the propagation of more resilient 
corals and other such tasks. Already scientifi c resources are stretched to the limit 
and there is great potential to harness the power of the recreational diving sector 
to aid in these tasks. Thousands of divers are already involved in citizen science 
through monitoring programmes such as ReefCheck and Reefbase, and many 
more will be required as the range of tasks increases in the future. 

The potential of the dive industry to contribute signifi cantly in this way was 
clearly illustrated in the response in Thailand to the Indian Ocean tsunami of 
2004. Main and Dearden (2007) describe the highly competitive nature of the 
industry and the impacts this was having on dive sites before the tsunami. How-
ever, the tsunami resulted in unprecedented cooperation amongst dive compa-
nies, and between the dive companies and the government. When faced with 
an external threat of staggering proportions the result was a coordinated and 
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effective response that otherwise could not have been conceived of. If the 
changes wrought by climate change become as drastic and rapid as predicted by 
scientists then this may again create an environment of cooperation and mobili-
zation to act in the common good. In fact, the dive industry may become key 
players in actually implementing climate change adaptation strategies on coral 
reefs. Self interest is a powerful and not unworthy motivating force.

The dive industry also has detailed local knowledge gained after daily dives 
over long time periods that exceeds that of many research institutions and can 
prove very valuable in assessment of conditions and design of restoration proj-
ects. For example, following the tsunami, in April 2005, two diving companies 
donated boats and staff to facilitate a gorgonian seafan restoration project at 
the Similan Islands. This was a joint government and university initiative with the 
purpose of restoring seafans that had been dislodged and damaged during 
the tsunami. Restoration team members included university professors from 
Thailand and Japan, scientists from Phuket Marine Biological Centre, volunteer 
biologists from abroad and dive professionals from Phuket. The trip was preceded 
by a series of meetings with all groups to determine optimal strategies for attempt-
ing to reattach tsunami-dislodged massive gorgonian seafans to the seafl oor. The 
knowledge of local dive professionals regarding site-specifi c characteristics and 
diving conditions was essential in planning and undertaking the initiative.

There are also dangers involved with a potential increase in divers to assist 
in restoration projects. Although diving is generally less damaging than other 
extractive uses of the reef, it is not a benign activity, and a signifi cant body of 
literature indicates that diving is a source of stress on reefs and on reef-associated 
fi sh communities (Prior et al., 1995; Schleyer and Tomalin, 2000; Zakai and 
Chadwick-Furman, 2002; Barker and Roberts, 2004; Dearden et al., 2010). 
Hawkins and Roberts (1992) pointed out that heavily used dive sites may be less 
able to recover from other stressors such as hurricanes, storms and disease and 
climate-induced stressors can certainly be added to this list and indicate the need 
for greatly improved dive management in the future, which may well involve 
more restrictions on divers and the dive industry.

One of the main needs in the future is to gain better understanding of reef 
ecosystems and how they work (Bouchet, 2006). Knowledge of functional rela-
tionships is still very elementary. However, scientists have diffi culties in unravel-
ling these relationships because of the vast range of human impacts already 
extant on most reefs. There are few pristine sites to act as natural laboratories, 
and even where they do exist, such as on remote, uninhabited and protected 
atolls in the central Pacifi c Ocean and north-western Hawaiian islands, it is dif-
fi cult to know how broadly results on these reefs can be applied to reefs that may 
be thousands of kilometres away. MPAs, in theory, should provide sites where 
human impacts are less severe and relationships more intact. Many MPAs have 
zones where no extractive uses are allowed, but few have zones where no access 
at all, including diving, is allowed, and this might be exactly what is needed in 
future if we are to allow for the need for scientifi c study of reefs in a wide variety 
of locations. 

However, ultimately the greatest challenge in climate change adaptation 
strategies is changing human behaviour. The educative impact of diving has 
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been shown to be amongst the activity’s strongest impacts. Many authors have 
called for improved educational programmes and dive-master training and this 
need will only increase in the future. 

Conclusions

Scientists are only recently starting to understand more about reef dynamics, and 
knowledge of potential impacts of global change on reefs is building slowly. 
However, there has been relatively little analysis of the knock-on effects of these 
changes on industries such as diving. Broad patterns can be suggested, as above, 
but much empirical work remains to be done. Knowlton and Jackson (2008) 
conclude after their review of the impacts of global change on coral reefs that 
fi nding ways for effective management at the local level in the face of global 
change is the central challenge in reef conservation today. Given the tremendous 
economic and educational values of diving it would be a mistake not to harness 
these forces to aid in achieving improved reef management at the local level 
through fi nancial incentives. 
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12 Tourism and Climate Impact 
on the North American Eastern 
Seaboard

ZOE HUGHES

Introduction

With attractions such as New York City, Virginia Beach, the Florida Keys and the 
autumn colours of New England, the East Coast of the United States is a popu-
lar destination. Global warming has the potential to have both dramatic and 
adverse consequences for human society, resulting from changes in tempera-
ture, precipitation, sea level, storms, air quality and ecosystems. The potential 
impact of climate change on the international tourist industry and recreational 
use by US nationals is complex, yet of great concern. Travel and tourism in the 
USA generate an estimated US$746 billion per annum, supplying 10% of the 
Gross Domestic Product and making it the second largest contributing industry 
(Houston, 1995). During 2007, the USA drew over 56 million international 
visitors (UNTWO, 2008). Four of the top ten ports of entry for international 
visitors lie on the Eastern Seaboard, with Miami and New York City ranking fi rst 
and second (US Dept of Commerce, 2009). The US coast also receives over 
180 million recreational visitors annually, coastal states producing 85% of the 
national revenue related to tourism (Cicin-Sain and Knecht, 1998). Activities 
such as saltwater fi shing, recreational boating, outdoor (non-pool) swimming 
and birdwatching attract millions of participants and each generates tens of 
billions of dollars annually (Cicin-Sain and Knecht, 1998).

The shore of the East Coast graduates from a rocky glaciated coastline in 
the north (e.g. Maine and New Hampshire) to coral reefs and mangroves in the 
south (Florida). In contrast to the tectonically active West Coast, the East Coast 
is situated far from active plate boundaries with a broad coastal plain and con-
tinental shelf. Much of the shoreline is characterized by protective barrier islands, 
which sit just offshore of the mainland and have extensive wetlands and lagoons 
behind them. These barriers dominate the coasts of Virginia, North Carolina, 
South Carolina and Georgia, but smaller systems also occur in Massachusetts 
and New Hampshire. The sandy barrier islands are often topped by dune 
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systems and are popular destinations for tourists. As a result it is common for 
barrier islands to be highly developed, the property being partly residential 
and partly vacation homes. The marshes and lagoons of the back-barrier pro-
vide sheltered waterways and wetlands perfect for hunting, fi shing and pleas-
ure boating. However, the low elevation of these barrier systems makes them 
susceptible to changes in sea level and increased storminess. 

The impact of climate change on any region is a function of the physical 
setting but also the ability of the population to adapt to the alterations. The 
vulnerability of the US shoreline and the potential for managing the coastal 
zone in the face of global warming has been the focus of studies spanning the 
past 20 years (Titus et al., 1991; Thieler and Hammer-Klose, 1999; Titus and 
Richman, 2001; Gornitz et al., 2002; Nicholls, 2003; Nicholls et al., 2007; Row-
ley et al., 2007; FitzGerald et al., 2008; Titus and Wang, 2008; CCSP, 2009), 
each new study improving the accuracy of the assessment, as models, and the 
underlying science, progress. This chapter examines the shorelines and the 
coastal plain of the US Eastern Seaboard, their potential response to global 
climate change and the consequent impact on the expansive tourist industry, 
which thrives upon them.

Vulnerability to the Impacts of Global Warming

Climate change will manifest in a number of ways including: increases in average 
temperatures; changes in precipitation patterns; and increased storminess (IPCC, 
2007). The north-east is expected to experience a warming of between 2 and 
5°C, with a predicted increase in precipitation ranging from 0–25% (IPCC, 
2007). The south-east is forecast to receive about 20–30% more rain on the 
whole, but to be more prone to heat waves and droughts and similar tempera-
ture rises to the north-east (IPCC, 2007; Karetinkov et al., 2008). 

Global temperature increases will result in the melting of glaciers and ice 
packs, releasing terrestrial water stores and increasing global sea level (presently 
increasing at ~2 mm/year; IPCC, 2007). Additionally, local temperature changes 
will increase sea level through steric effects (expansion) and, as a consequence, 
the warmer Mid-Atlantic and southern zones of the East Coast may experience 
higher rates of sea level rise. High precipitation can enhance weathering and 
erosion of rocks and soils, which may produce increased shoreline retreat, as 
cliffs and bluffs erode, but will also introduce new sediment into the littoral 
system. A warming climate may also be associated with increases in frequency or 
intensity of storminess, which in turn, may amplify coastal fl ooding by storm 
surge.

Of the potential impacts of global warming, sea level rise (SLR) is perhaps 
the most relevant to the shoreline and the coastal plain (Pilkey and Cooper, 
2004; FitzGerald et al., 2008), particularly on the East Coast where coastal 
populations continue to expand (Crossett et al., 2004; Poulter et al., 2009). 
Model estimates of sea level at the end of this century indicate increases of 
~0.18–0.59 m (IPCC, 2007), however, it is likely this fi gure may be nearer to 
1 m as the projected rates do not consider variation in the rates of melting on the 
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Greenland and Antarctic ice sheets (Rahmstorf, 2006). Between them, these two 
reservoirs contain suffi cient water to induce a SLR of 63.9 m (Bamber et al.,
2001; Lythe and Vaughan, 2001). 

The raising of mean sea level can induce one or more of the following pro-
cesses within the coastal plain (FitzGerald et al., 2008; CCSP, 2009): 

 ● land loss by inundation of low-lying lands;
 ● land loss due to erosion (removal of material from beaches, dunes, and 

cliffs);
 ● barrier island migration, breaching and segmentation;
 ● wetland accretion and migration;
 ● wetland drowning (deterioration and conversion to open water);
 ● expansion of estuaries;
 ● saltwater intrusion (into freshwater aquifers and surface waters); and
 ● increased frequency of storm fl ooding (especially of uplands and developed 

coastal lands).

These physical changes will have dramatic impacts on coastal populations 
and ecosystems. For example, in New Jersey, approximately 142 km2 of the 
coastal plain lies within 0.61 m of present mean sea level (Cooper et al., 2005) 
and over 5900 km2 of coastal North Carolina lies ~1 m below present mean sea 
level (Poulter et al., 2009). What is of equal concern however, is the rate at which 
the sea level changes. Slow changes allow time for physical, environmental and 
socio-economical adaptation, however, sea level rise is predicted to accelerate, 
enhancing the stress on the coastal zone (Field et al., 2007). Several studies indi-
cate this increase in SLR has already begun, initiating in the mid-19th to 20th 
centuries (Donnelly, 2006; Jevrejeva et al., 2008).

Vulnerability to natural phenomena can be defi ned as the degree to which 
a natural or social system is at risk to damages or losses (Cooper et al., 2005). 
The physical setting of a coastal region is a major control on its vulnerability to 
the impacts of climate change. Coastline response to sea level rise is likely to be 
modulated by the antecedent geology (Belnap and Kraft, 1985). This will include 
the exploitation of existing estuaries and bays by the encroaching waters, and the 
infl uence of the initial elevation of a coastal zone, as well as the rate at which 
elevation increases with distance from the coastline (i.e. the slope of the land). In 
addition to global or steric SLR, local land movements occur as a result of such 
processes as local subsidence (relating to overburden and compaction of sedi-
ment) or glacial isostatic adjustment (GIA; Fig. 12.1; FitzGerald et al., 1994). 
This produces site-specifi c ‘relative sea level rise’ rates which deviate from global 
trends (Douglas, 2001). 

Relative SLR along the East Coast is varied (Fig. 12.2). Glaciation has had 
a signifi cant impact on the north-east, scouring sediment from the mainland 
to be deposited offshore during the retreat of the ice sheets. Cape Cod and 
the Islands (Nantucket and Martha’s Vineyard) are composed of the sandy 
moraines left by ice lobes at the seaward extent of the Laurentide ice sheet 
about 11,000 years ago. However, the surrounding coastline is considered 
sediment starved; riverine inputs to the littoral system are relatively low 
compared to rivers in the south-east (Meade, 1972). Far northern regions may 
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still be experiencing a positive GIA, masking global SLR (Figs 12.1, 12.2). In 
contrast, the south-east is richer in sediment supply as a result of agricultural 
deforestation and a wider coastal plain, and as a result many coastal areas are 
experiencing subsidence and compaction of deltaic sediments (FitzGerald 
et al., 2008). In some cases this response is further exacerbated by a sudden 
reduction in sediment deposition related to dams upriver (e.g. the Santee 
Delta, South Carolina; Hughes et al., 2009).

In an assessment of the vulnerability of the Eastern Seaboard, Thieler and 
Hammer-Klose (1999) consider six variables: geomorphology, coastal slope, 
relative sea-level rise, shoreline erosion/accretion rate, mean tide range and 
mean wave height. These physical parameters are integrated into a coastal 
vulnerability index. The entire East Coast will experience changes relating to sea 
level rise, however it is clear that the mid-Atlantic region (New York, New 
Jersey, Delaware, Maryland, Virginia, North and South Carolina) are most 
severely at risk, and consequently have been the specifi c focus of recent vulner-
ability assessments (e.g. CCSP, 2009).

Changes in climate and sea level are not new phenomena, and both have 
varied throughout geological history. Sea level has risen approximately 120 m 
since the last glacial maximum (Fairbanks, 1989). This rise slowed to a near 
standstill (0.1 mm/year) about 3000 years ago, allowing the development of 
coastal societies and increasing coastal populations (Day et al., 2007). This trend 
continues today with coastal counties in the USA being home to 153 million 
people in 2000, increasing to 160 million in 2008, accounting for 53% of the 
population (Culliton, 1998; Crossett et al., 2004). In 2003, coastal counties in 
the USA accounted for 23 of the 25 most densely populated counties, a pattern 
refl ected globally. The resulting coastal infrastructure and real estate on the 
East Coast is estimated at over US$3 trillion (Evans, 2004). While the beauty of 
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Fig. 12.2. Rates of relative sea level rise, in mm/year, along the Eastern Seaboard 
(data from NOAA http://tidesandcurrents.noaa.gov/sltrends/index.shtml).

natural coastlines is undoubtedly a draw, these populations centres are culturally 
and historically of interest to tourists and a magnet for visitors. Both cultural 
wealth and population density must be a further consideration in terms of poten-
tial value and vulnerability. Coastal population density is about three times 
that of inland areas in the USA (Crossett et al., 2004). Crowell et al. (2010) esti-
mate that 7.9% of the total US population lives within zones exposed to 
erosion on an open coast or in a region that has been determined by FEMA 

http://tidesandcurrents.noaa.gov/sltrends/index.shtml
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(Federal Emergency Management Agency) as having a 1% annual chance 
coastal fl ood hazard. A sea level rise of 0.91 m increases the US land area at risk 
of fl ooding to 67,330 km2, increasing insured property values by 100–200% 
(FEMA, 1991). Households in the USA at risk of fl ood would increase from 
~2.7 million to 5.7 million and 6.8 million by the year 2100 assuming a 0.3 m 
and 0.91 m rise in sea level, respectively (FEMA, 1991). 

New York is subsiding due to GIA and relative sea level rise is around 
2.8 mm/year (Douglas, 1991). The vulnerability of the city was highlighted in 
December 1992, when an extra-tropical storm (or ‘Nor’easter’) produced high 
winds and some of the worst fl ooding on record due to a 2.6 m storm surge. 
Many critical transportation systems sit only 2–6 m above current sea level. As a 
result of the storm, the Metropolitan transportation system (the Metro) had to be 
shut down and many waterfront communities evacuated. Had the water been 
just 30 cm higher, the rail system would have been inundated, fl ooding the sub-
way tunnels and potentially resulting in the loss of life (NAST, 2000). Given the 
predicted SLR by 2100, a storm of the same or lower magnitude would have 
produced a lot more damage.

Nor’easter storms produce signifi cant storm surges in high to mid-latitudes, 
though recent studies indicate that global warming is pushing these systems fur-
ther north (Gutowski et al., 2008). Karl et al. (2008) conclude that, in the future, 
these storms will become more intense with stronger winds and more extreme 
wave heights. The frequency of these storms is likely to increase in the north and 
decrease to the south, because of the northerly shift in the weather patterns, rais-
ing the threat to areas such as Cape Cod, where sandy systems can be heavily 
altered and eroded during Nor’easters (Adams and Giese, 2008).

Atlantic hurricanes regularly threaten the East Coast with storm surges of up 
to 5 m (Karl et al., 2008). Recent investigations indicate that the intensity of 
these storms has increased over the past 30 years (Emanuel et al., 2004, 2008; 
Emanuel, 2005, 2008; Elsner et al., 2008; Komar and Allan, 2008). As sea 
surface temperatures increase, this trend is likely to continue (IPCC, 2007; Karl 
et al., 2008). Whether climate change will impact the frequency of these storms 
is still uncertain (Elsner et al., 2008; Emanuel et al., 2008), however, the increase 
in intensity alone is enough to cause concern, as it will lead to higher winds, 
waves and storm surges and, thus, an increasing fl ood and erosion risk to the 
shoreline and coastal properties.

Coastal Response to Climate Change

While the threat of individual processes, such as inundation or increased wave 
energy, to a coastline is profound, the non-linear interaction among responses 
may enhance the rate and extent of shoreline alterations, further heightening the 
coastal hazard (Stive, 2004; Nicholls et al., 2007). Certain systems may have 
tipping points, experiencing a gradual or negligible response to climate forcing, 
until eventually a threshold is met, after which catastrophic and irreversible dam-
age may occur. This is thought to be true of both coastal wetlands and coral reefs 
(Morris et al., 2002; FitzGerald et al., 2006; Reed et al., 2008; CCSP, 2009). 
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Furthermore, our predictions rely on observations of systems where change may 
lag the forcing, and the assumptions made within our models may not always be 
applicable or realistic (Cooper and Pilkey, 2004; Kirwan and Murray, 2007). 
Feedbacks between processes can become very complex, muddying our under-
standing and thus reducing the accuracy of our forecasts. The impacts of relative 
SLR, however, are already evident in many areas and are likely to increase over 
the coming century (FitzGerald et al., 2006, 2008; Nicholls et al., 2007; Hughes 
et al., 2009). Despite the diffi culty in estimating the compound response of coast-
lines to climate change, some general conclusions can be drawn (CCSP, 2009) 
and in order to do this, it is necessary to consider different coastal morphologies 
and their distribution along the Eastern Seaboard.

Rocky headlands, bays and pocket beaches dominate much of the north-
east coast. Further south the higher sediment supplies and wide continental 
shelf lend themselves to sandy barrier shorelines, characterized by shore-parallel 
islands separated by tidal inlets, and protecting extensive lagoons, wetlands or 
estuaries (Meade, 1972; Psuty and Ofi ara, 2002). The few barrier islands in the 
north-east are smaller, isolated systems and the back-barrier marshes sit at a 
higher elevation than those further south. Tidal range varies along the coast, 
a function of the shape of the local coastline. The tides are mostly micro-tidal 
(<2 m), ranging from less than 0.3 m in parts of Florida and Maryland, to over 
2 m at a few sites in parts of Maine, Massachusetts, New York and Georgia 
(NOAA, http://tidesandcurrents.noaa.gov). There are very few macro-tidal areas 
and these are limited to the far north, within the Bay of Fundy. The funnelling 
shape of Chesapeake Bay and the Bay of Fundy produce large tidal ranges; 
however, a great deal of the open shoreline is dominated by waves (e.g. North 
Carolina) or mixed-energy (e.g. Georgia). 

It is virtually certain that headlands will experience increased erosion over 
the next century (CCSP, 2009) and SLR will dramatically alter sandy beaches 
and barrier island coasts. These impacts go beyond simple inundation and 
involve the permanent or long-term loss of sand from beaches. Barriers support 
a thriving tourist industry and residential communities, for example, Figure Eight 
Island, North Carolina, a single 7-km-long barrier, has a tax base of more than 
US$2 billion (FitzGerald et al., 2008). Tourism plays a major part in the econo-
mies of coastal regions, and the success of this industry depends on the vitality 
of the beaches. On the Eastern Seaboard, almost 90% of beaches that are not 
anthropogenically stabilized or engineered in some way are experiencing long-
term erosion (Galgano et al., 1998). US East Coast beaches have retreated an 
estimated 23.8 m on average for each 0.3 m of sea level rise over the last century 
(Zhang et al., 2004). Widespread beach erosion is a result of a combination of 
inundation, which allows waves to act higher up the beach profi le, changes in 
storm intensity, and human interference (Thieler and Hammer-Klose, 1999; 
Zhang et al., 2004). Beach erosion actively transfers sediment from the beach to 
the offshore, reducing the available sediment supply; however, because of the 
interaction of this process with inundation, it is diffi cult to quantify the relation-
ship between SLR and shoreline change (Stive, 2004; Zhang et al., 2004). 

Spits and barrier islands are expected to experience increased erosion and 
overwash (a mechanism by which some barriers migrate landward). This change 

http://tidesandcurrents.noaa.gov
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will probably be dynamic; erosion at one site may lead to deposition further 
along the beach due to longshore transports. It is probable, however, that at 
some point a threshold will be met, and these features will be signifi cantly reduced 
in size or removed (CCSP, 2009). Existing studies indicate that barriers have 
thinned in some areas over the last century and evidence of barrier migration is 
not widespread on the mid-Atlantic coast (CCSP, 2009). Barrier island chains in 
Louisiana (e.g. Chandeleur Islands and Isle Dernieres) have undergone a sig-
nifi cant land loss in recent years in response to a limited sediment supply, accel-
erated rates of SLR and permanent erosion of sand by hurricanes (see reviews in 
FitzGerald et al., 2008 and CCSP, 2009). Recent studies of the North Carolina 
Outer Banks indicate that Abermarle and Pamlico Sounds have experienced 
fully open-ocean conditions at lease twice in the last 2000 years, suggesting the 
removal or segmenting of the barrier islands in the past (Culver et al., 2007, 
2008). These conditions may well occur again. The same may be true of the 
extensive barrier systems in Virginia, much of which comprises a wildlife reserve, 
but these have been undergoing increased shoreline erosion since the 1970s 
(Fenster and Dolan, 1994). The barrier islands sit close to sea level and their 
transgression is evident as marsh and trees, once part of the back-barrier, are 
incorporated into the beach front as overwash pushes the islands back towards 
land (personal communication, M. Fenster). 

Coastal wetlands are especially vulnerable to changes in SLR given their fl at 
morphology and elevations close to mean sea level. Marsh plants respond to 
increased inundation by increasing productivity, thus enhancing both organic 
and inorganic accretion, allowing them to keep pace with SLR (Redfi eld, 1972). 
A recent study by Langley et al. (2009) demonstrates that increases in atmo-
spheric CO2 may actually stimulate the productivity in coastal wetlands, perhaps 
assisting this accretion. Differences in the hydrodynamics, sediment supply and 
dominant species of vegetation within different marshes leads to a high potential 
for variation in coastal wetland response to climate change. However, a thresh-
old inundation exists at which the marsh plants cease to enhance in productivity 
and ultimately perish (Morris et al., 2002), consequently, the marsh platform is 
submerged as vertical accretion ceases. It is virtually certain that tidal wetlands 
are already experiencing submergence due to SLR and associated high rates of 
loss (CCSP, 2009). 

Reed et al. (2008) make an opinion-based assessment of the vulnerability 
of coastal wetlands along the New York–New Jersey coast. They project with 
a moderate level of confi dence that wetlands presently keeping pace with 
sea-level rise would only survive a 2 mm/year acceleration in SLR under opti-
mal hydrology and sediment supply conditions, and would not survive an 
acceleration of 7 mm/year, thresholds chosen based on predictions from the 
IPCC (2007).

The loss of tidal wetlands or an increase in tidal exchange as inundation 
increases may have a dramatic effect on the barriers and tidal inlets that front the 
system. Relationships between the size of a coastal embayment, the volume of 
water needed to fi ll it at each tide (tidal prism) and the size and shape of tidal 
inlets will cause feedbacks that lead to the enlargement of the inlets and the loss 
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of sediment from the barrier islands to the ebb and fl ood deltas (FitzGerald et al.,
2006, 2008; Fig. 12.3). Wetlands may also respond to changing sea level and 
inundation by expanding their drainage network, initially keeping pace with sea 
level, although ultimately this could lead to the dissection and erosion of the 
marsh platform (Hughes et al., 2009).

Changes in ecosystems, species composition and diversity would be expected 
in response to both SLR and changes in temperature or precipitation. Lobsters, 
a favourite with the tourists in New England, are found in cooler waters, which 
would be moved northwards. As the water temperature changes the lobster will 
be found farther north as well, potentially removing them from the waters off 
Rhode Island and Massachusetts. The dominant species of tree in New England 
would be likely to change, the colourful maples that are responsible for a thriving 
tourist industry in autumn (known as ‘leafi ng’) are likely to be replaced by other 
species. Shore protection and development now prevents landward migration of 
coastal habitats in many areas. The loss of wetlands will remove valuable ecosys-
tem services such as water fi ltering and spawning grounds for commercially 
important fi sheries. Vulnerable species that rely on these habitats range from 
endangered beetles to fi sh and shellfi sh, and include migratory birds, marsh 
plants and aquatic vegetation. 

For further details of coastal response to climate change and sea level rise, 
the reader is referred to the reviews by FitzGerald et al. (2008) and within the 
CCSP report (2009).
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et al., 2007).
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Feedbacks Between Human and Coastal Response

Over the next century, the impact of global climate change on both coastlines 
and mankind is likely to be signifi cant (Nicholls et al., 2007; FitzGerald et al.,
2008; CCSP, 2009). However, the actual extent of this impact is subject to uncer-
tainty, mostly stemming from human-controlled factors. These include potential 
changes in management approach and dominant coastal land use (Nicholls, 
2003). The impacts will include (NAST, 2000; FitzGerald et al., 2006, 2008; 
CCSP, 2009):

 ● increased loss of property and coastal habitats; 
 ● increased fl ood risk and potential loss of life; 
 ● damage to coastal protection works and other infrastructure;
 ● loss of renewable and subsistence resources; 
 ● loss of tourism and recreation; 
 ● impacts to human health, through, for example, lowering of air quality due 

to increased temperatures;
 ● impacts on agriculture and aquaculture through decline in soil and water 

quality;
 ● disruption of transportation systems, infrastructure and culturally important 

sites.

Ports provide gateways for transport of goods domestically and abroad and 
coastal resorts and beaches are central to the US economy (CCSP, 2009). As a 
result, their loss would be signifi cant fi nancially. Societal response to SLR 
will potentially have huge ramifi cations in terms of the economy and the 
environment.

Societies are able to respond to changes in circumstance, especially if valu-
able resources are threatened. However, human reactions will be infl uenced not 
just by the physical setting, but also by the nature of the existing assets, laws, 
economics and, ultimately, human aspirations (CCSP, 2009). Mankind will gladly 
exploit advantageous changes, but will also adapt to the negative. Consequently, 
actual impacts tend to be much less than the potential impacts in the absence of 
adaptation (Nicholls, 2003; Fig. 12.4). 

In terms of coastal response to global warming, the ability to adapt to future 
changes needs to be included in management policies now, in order to make it 
possible when the need arises (Cicin-Sain and Knecht, 1998). There is a need to 
develop adaptive capacity. Recent reports have concluded that management 
plans concerning the impacts of climate change are presently lacking (Nicholls, 
2003; CCSP, 2009). In most countries, SLR is not addressed in coastal manage-
ment despite the wide acceptance of the phenomenon, illustrating the poor basis 
to plan for future rise (Nicholls, 2003; CCSP, 2009). Policy adoption occurs in four 
stages: (i) information and awareness building; (ii) planning and design; (iii) eval-
uation; and (iv) monitoring and evaluation (Nicholls, 2003). These stages can be 
embedded within multiple policy cycles. Thus dissemination of scientifi c knowl-
edge and concern, being part of the fi rst stage, is vital in initiating the process.

Adaptation to SLR will most likely involve compromise, particularly in terms 
of cost–benefi t. For example, while a seawall protects a community from SLR, 
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the long-term economic and ecological costs need to be considered. Increasing 
population density, development of residential or recreational property (and 
related infrastructure) confl ict directly with the desire to maintain the natural sus-
tainable ecosystems. 

A balance between management and retreat is often necessary. The use of 
structural devices and beach replenishment projects to protect the current shore-
line may protect the high value coastal property and tourism revenues, but will 
result in increased maintenance costs and environmental damage in the long 
term. Thus, while retreat is often socially disruptive in the short term, shore pro-
tection may be either unsustainable or disruptive in the long term. The environ-
mental impacts of shore protection are likely to be the greater of the two choices 
and, in fact, may result in the elimination of wetlands (which require some sedi-
ment input) and natural beaches in most developed regions (CCSP, 2009). Beach 
nourishment schemes are the most common engineering response to the impacts 
of SLR on the Eastern Seaboard (CCSP, 2009). The state of New Jersey, for 
example, has responded to the SLR threat with both structural and non-structural 
approaches, but with a particular focus on beach nourishment (Cooper et al.,
2005). Beach nourishment may ultimately be too costly to sustain and may pre-
vent overwash, which acts to maintain marshes in the back-barrier.

Implications for Tourism and Recreation

Given the potential for change in societal attitudes and management policy, it is 
diffi cult to predict the impact of climate change on tourism on the Eastern Coast. 
However, assuming a ‘business as usual’ scenario, certain conclusions can be 
drawn. As temperatures change, the north-east will experience extended periods 
of warm weather, during which beaches and shorelines can be enjoyed. This 
extended opportunity for outside recreation may be impacted by changes in 
precipitation patterns, if the climate does become increasingly rainy. The adverse 
impacts of temperature change will include a reduced snow pack and, thus, a 
potential decrease in recreational skiing during the winter. The saddest change 
may be the loss of the famous New England ‘leafers’ as the autumn foliage 

Climate change

Potential impacts

Initial impacts

Residual impacts

Anticipatory adaption

Reactive adaptation

Fig. 12.4. Model of impacts of climate 
change (from Nicholls, 2003).
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colours are muted by species composition changes. Some losses are subtler, for 
example, the decline of the lobster catch in Massachusetts or a reduction in maple 
syrup production in Vermont, but the impact on tourism may be signifi cant 
because they are associated with tradition and local culture. In terms of human 
health, increases in insect populations are likely as the temperature and precipi-
tation increase, threatening a rise in the occurrence of illnesses such as West Nile 
virus and Eastern Equine Encephalitis. In the south, heatwaves and droughts 
during summer may threaten the tourist industry. A notable heatwave in 1998 
was estimated to have caused US$6 billion in damages and caused 200 deaths 
in the southern states (NAST, 2000).

Sea level rise threatens the entire coastline, particularly barrier shorelines 
and wetlands. This presents a hazard to existing waterline vacation homes and 
tourist accommodations. The greatest land loss is predicted in the Mid-Atlantic, 
but all regions are subject to the threat of saltwater intrusion into freshwater aqui-
fers and increased storm damage and fl ooding to various extents. This pushes 
both coastal ecosystems and development inland, which may ultimately result in 
competition between the two.

New Jersey coastal tourism generates US$16 billion tourism annually, 
supporting hundreds of thousands of jobs with Atlantic City attracting over 
37 million visitors each year. Ecotourism in coastal natural areas is fl ourishing. 
However, assuming a ‘business as usual’ scenario, there is a 50% chance that 
close to 20 km2 of developed shoreline will be impacted by permanent inunda-
tion over the next century (Cooper et al., 2005). The US$2.6 billion coastal tour-
ism industry in North Carolina is equally threatened (Poulter et al., 2009).

Cicin-Sain and Knecht (1998) are clear in their conclusions that the survival 
and prosperity of coastal tourism in the USA requires good coastal management 
practices relating to:

 ● location of infrastructure and provision of public access; 
 ● clean air and water, and healthy ecosystems; 
 ● maintenance of a safe and secure recreational environment, specifi cally 

relating to management of hazards;
 ● provision of adequate levels of safety for boaters, swimmers and other 

recreational users;
 ● beach restoration, including beach nourishment and other efforts that main-

tain and enhance the recreational and amenity values of beaches; but with
 ● sound policies for coastal wildlife and habitat protection.

Yet, at the time that they drew these conclusions, little guidance was available 
from the federal government to steer either states or local communities in the 
development of sustainable coastal tourism development (Cicin-Sain and 
Knecht, 1998). 

While individual states are becoming more aware of the need for sustainable 
tourism in coastal regions (for example, the document ‘Improving Maine’s 
Beaches’ released by the Maine State Planning Offi ce, 1998), there is still a gen-
eral lack of management policy, leading the CCSP (2009) to conclude that most 
organizations are not yet taking specifi c measures to prepare for rising sea level. 
With the potential for dramatic land loss and ecosystem alteration on the East 
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Coast as our climate changes, it seems there is still a need to adapt our manage-
ment policies and preserve the valuable assets, which support the billion-dollar 
tourist industry. 
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13 Would You Like Ice With That? 
Antarctic Tourism and Climate 
Change

JULIA JABOUR

Introduction

The Antarctic has lured explorers, adventurers, fi shers, scientists and tourists to 
its icy landscape for nearly two centuries. There was a time in history when the 
actual existence of the continent was disputed, and times when people thought 
they would never know Antarctica because of the seemingly impenetrable bar-
rier of ice excluding them. Today scientists have unlocked many of its secrets, 
and it seems that the more people know about the Antarctic, the more they 
want to know; its magic has entered their bones. There is no other way of 
explaining the curious attraction people have to the Antarctic wilderness (Tin 
et al., 2008). Consequently, its exposure, through gallant tales of adventure 
and endeavour, has spawned a tourism industry that began modestly in the 
1960s and has grown exponentially since, but especially during the last decade 
(Table 13. 1). 

Using fi gures collated by the International Association of Antarctica Tour 
Operators (IAATO, 2008) for the 2007/08 season, actual landings by these 
50,000 tourists on Antarctic islands and the continent were calculated to be 
197,286, representing 17,263 person-days ashore. The latter calculation is based 
on the assumption that there were, in addition to the tourist landings, 9864 staff 
landings (calculated using the industry determined ratio of 20:1 passengers to 
staff), and each for at least 2 h duration (Jabour, 2009). It is clear, however, that 
actual tourist numbers are very modest in global terms, and visitor impact is 
more appropriately measured by comparing this number to scientifi c effort in 
Antarctica, which is 16 times greater. The estimated person-days ashore for sci-
entifi c summer-only personnel for the same period were 282,690. Here it was 
assumed that the number of staff was 3141 (based on the reported peak station 
capacity of 4229 minus 1088 year-round positions) and that each national sci-
ence programme summer-only position was occupied at a base in Antarctica for 
an average of 90 days per year (Table 13.2; Jabour, 2009). 
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Put like this, it is easy to imagine that human impact is likely to come from 
Antarctica’s extraordinary scientifi c importance, more so than from its touristic 
values (historic, wilderness or aesthetic). Notwithstanding, all values must 
co-exist harmoniously and herein lies the great Antarctic paradox: there is con-
siderable competition for Antarctica’s prime coastal real estate, with the major 
tourism effort occurring along the coastline of the Antarctic Peninsula and its 
close offshore islands – the same places where a signifi cant cluster of research 
stations have been built (COMNAP, 2009) and where large numbers of wildlife 
congregate to breed and feed, the objects of the gaze of scientists and tourists 
alike (Fig. 13.1). Add to this the usual commercial demons associated with tour-
ism operations anywhere in the world, and Antarctic tourism is indeed a complex 
beast. However, it is further plagued by problems of uncertain jurisdiction, local-
ized extreme weather, sea ice and icebergs, high operating costs, minimal or no 
infrastructure, problematic search and rescue capability and the disproportion-
ate expectations of high-end clients. Today this is played out in conditions of 
rapid climate warming, which have accelerated in recent years and now 
threaten to have considerable impact on the tourism destination and ultimately 
the industry.

Antarctic tourism is unique, the distinguishing feature being the lack of legally 
proven, and in some cases disputed, sovereignty over the continental destina-
tion. Specifi cally, there is not one single government that can make and enforce 
a uniform set of laws relating to tourism activities in, or affecting, its territory in 
Antarctica that can be universally applied to every tourism operator, or tourist, or 
vessel. Article IV of the 1959 Antarctic Treaty proscribes such an approach by 
indefi nitely freezing claims to territory as they were in 1959, meaning that the 
seven claimants maintained their claim, the two who reserved their right to claim 
maintained that right, and the rest could do nothing while the Treaty was in 
force. The search for a new or more effi cient system to regulate tourism and 
manage growth in these changing climatic conditions is, therefore, more 

Table 13.1. Comparison of approximate numbers of voyages 
and landed tourists for reporting seasons 2001 and 2008 (From: 
 International Association of Antarctica Tour Operators, 2001, 2008).

Year Voyages (all) Landed tourists

2001 134 12,000
2008 309 50,000

Table 13.2. Comparison of approximate person-days ashore for scientifi c 
summer-only personnel and landed tourists in 2008 (Jabour, 2009).

Scientifi c summer-only 
personnel Landed tourists

Person-days ashore 282,690 17,263
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complicated because precedents simply do not exist. This chapter examines how 
changing climatic conditions may affect the current tourism product and destina-
tion. Tourism is a poor cousin to scientifi c research in Antarctica, therefore tour-
ists are likely to have more stringent regulation applied to them than the scientists. 
But tourism is also a legitimate peaceful activity that cannot be stopped. The key 
will be to manage tourism growth under these dynamic circumstances without 
disenfranchising operators or worse, isolating them to the point where tourism is 
driven underground and becomes largely unregulated. 

Tourism Product and Destination

The way visitors (scientists and tourists) perceive the Antarctic is different to any-
where else on the planet, for some curious reason. The Antarctic is suffused in a 
mythology of romance and adventure, until you travel there. Then the myth 
becomes reality! A voyage south can be a life-changing journey, awakening a 
sense of Antarctica’s special appeal and an obligation to protect it for future gen-
erations. Some visitors are there to do science, others to provide support for 
them. The tourism literature reports that some just want to see what all the fuss 
is about, to check off their seventh continent, to fulfi l a life-long dream, or to 

Fig. 13.1. The Peninsula (west Antarctic) region and major gateway ports (From: AADC, 
2009).
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follow in the footsteps of the famous explorers – Amundsen, Scott and  Shackleton
(Bauer, 2001; Powell et al., 2008). Most are glassy-eyed with expectation, and 
they are rarely disappointed, despite the challenging physical and mental condi-
tions of getting there. It’s cold; it’s a long way by sea; it can be extremely uncom-
fortable if you are not a good sailor, and sometimes even if you are! The pitching 
and rolling are relentless; the routine can be monotonous; and the weather, atro-
cious. But the rewards are good and the visitors keep coming. The majority of 
them are fare-paying tourists participating in the largest commercial activity in 
the Antarctic. 

Greater than 90% of Antarctic tourism is ship borne, operating out of 
the port of Ushuaia in Argentina to locations in the Antarctic Peninsula region 
(Fig. 13.1). Other gateway ports with relatively less traffi c include Punta Arenas 
(Chile) and Hobart (Tasmania), Lyttelton (New Zealand) and Cape Town 
(South Africa). The difference between west (Peninsula) and east Antarctic 
tourism, and the primary reason why South American embarkation is pre-
ferred, is distance: it is only 800 km across Drake Passage from Ushuaia com-
pared with 2600 km across the Southern Ocean to East Antarctica from Hobart. 
Either sea voyage can be extremely rough, but a force 10 storm is not so bad 
for 2 days; any longer, and it would be almost unbearable for all but a hardy 
few! Antarctic tourism is, therefore, a signifi cant seasonal economic activity for 
Ushuaia particularly, but also Punta Arenas; it is less important for the other 
ports (Muir et al., 2007). 

The industry body, IAATO, collects, collates and publishes tourism fi gures 
(not verifi ed by any independent source other than, occasionally, the port of 
Ushuaia). Industry statistics are in the public domain (at www.iaato.org), how-
ever. IAATO (2009a) describes a typical tourism product thus:

Antarctic visits are mainly concentrated at ice-free coastal zones over the fi ve-month 
period from November to March. Visits ashore are generally of short duration 
(+/− 3 hours), of moderate intensity (<100 people), and of variable frequency. 
Typically there are 1-3 landings per day. Landings are made using Zodiacs (Jacques 
Cousteau type rubber infl atable crafts) or, in the case of Russian icebreakers, also 
by helicopter. Other activities by visitors to Antarctica include mountain climbing, 
camping, kayaking and scuba diving from tourist vessels. 

November to March is the short window of opportunity for tourism, coinciding 
with the peak summer research effort and the breeding season of charismatic 
penguins, seals and albatrosses. The paradox, of course, is that the wellbeing of 
the very creatures that lure more than 90% of tourists to Antarctica (Powell et al.,
2008:236) may actually be put in jeopardy by the presence of tourists. It is a 
balancing act requiring great precision, to maintain the integrity of the destina-
tion and still provide a unique wilderness experience.

Tour vessels sometimes operate for longer periods than this, and in the latest 
reporting season, the port of Ushuaia recorded the fi rst vessel departing for 
Antarctica on 9 October 2008 and the last vessel returning from Antarctica on 
5 April 2009 (Government of Argentina, 2009), in total nearly 6 months of 
operating time. Offi cial port records indicate that 36 vessels departed Ushuaia 
on 233 voyages, and carried an estimated 35,687 tourists. 

www.iaato.org
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From crew lists supplied to port authorities, it was determined that as few as 
fi ve of the 36 vessels declared having an ice master or ice pilot as part of the crew 
for any or all of the season (Government of Argentina, 2009). This becomes an 
important statistic in light of the changing nature of sea ice and the matter has 
received greater scrutiny since the sinking of MS Explorer in November 2007, 
which will be discussed later.

IAATO publicizes a membership directory (IAATO, 2009b) and annual 
updates of tourism statistics. The latest fi gures are an estimation only of the 
2008/09 season (at the time of publication, for some unknown reason the 
2008/09 statistics had not been released publicly). An estimate of 38,900 tourists 
was offered, which represents an 8% drop in the number estimated the previous 
year (IAATO, 2009c). One experienced operator has proffered an anticipated 
20% decrease in numbers across the board in the 2009/10 season because of 
global fi nancial constraints (Greg Mortimer, Aurora Expeditions, 2009, personal 
communication). If this does occur, it should ease the minds of the Antarctic 
Treaty Parties – the group of 48 countries that manage all human activities in the 
Antarctic south of 60°S. While they have been actively challenging and criticizing 
tourism for many years now, they have both accepted it as a legitimate Antarctic 
activity and imposed, to date, no regulation on industry members that the 
operators themselves did not inspire or could not live with. 

Tourism Regulation and Management 

Tourism is regulated and managed under a three-tiered system: the Antarctic 
Treaty System, state governments that are contracting parties to the Antarctic 
Treaty, and the bylaws and rules of the industry body, IAATO. The groups work 
both independently, and together through the Antarctic Treaty Consultative 
Meeting (ATCM) forum, to try to overlay some order on the activities of tour 
operators. Collaboration will be crucial if they are to face the challenges of 
climate change with competence.

Regulation through the Antarctic Treaty System

The 1959 Antarctic Treaty is an elegantly simple instrument gimballed by its 
Article IV to keep the region steady in a dynamic world. It contains only 14 arti-
cles that prescribe how the Antarctic can remain a continent devoted to peace 
and science by avoiding international disharmony. Its Article IV creatively 
resolves irreconcilable claims to sovereignty by not making the legitimacy or 
effi cacy of the Treaty contingent on any such resolution. While this has worked 
well for all other aspects of Antarctic activity, it has not necessarily worked well in 
regard to the management of tourism.

When the Treaty was adopted in 1959, peace and science were paramount 
and tourism was not even on the radar; accordingly the Treaty contained no 
words that referred directly to tourism. In the subsequent 50 years, however, a 
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system of rules and laws for the administration of the Antarctic and the control of 
all human activities there evolved and is known collectively as the ‘Antarctic 
Treaty System’. The system includes rules about sealing, fi shing, and environ-
mental expectations. Tourism, although lacking a precise defi nition, is none the 
less acknowledged as a legitimate (‘authorized’) activity and is expressly men-
tioned in the Protocol on Environmental Protection to the Antarctic Treaty (the 
1991 Madrid Protocol) that deals with, inter alia, environmental evaluation 
(Murray and Jabour, 2004).

Each year the contracting parties to the Treaty meet to discuss matters and 
recommend actions to their governments. An inner core, known as the Consulta-
tive Parties (currently 28 of the 48 signatories), participates fully in decision 
making, based on their scientifi c endeavours in the Antarctic. The remainder 
participate but do not vote. Decisions are made by consensus, which the parties 
interpret as the absence of formal objection. This means that all decisions are 
considered and deliberate and are not necessarily watered down to reach the 
lowest common denominator; often discussion and negotiation continue over a 
number of years until consensus is reached. 

The Parties could regulate tourism by adopting legally binding measures at 
their ATCMs, or by environmental evaluation ruling out some activities and con-
doning others. However, the parties have only made two rules that will be bind-
ing on tour operators in their 50-year history! At the 2004 ATCM in Cape Town, 
the Parties adopted a legally binding Measure (#4 of 2004) that, once imple-
mented into domestic legislation, would require tourism operators to carry ade-
quate insurance for emergency search and rescue before entering the Antarctic. 
The intent of the Measure was to encourage compliance with tourism best prac-
tice and self-suffi ciency (Jabour, 2007), however, governments are having great 
diffi culty transforming this into domestic law because of potential confl ict with 
overlapping obligations under the 1979 International Convention on Maritime 
Search and Rescue (IMO, 2009). This Convention deems that rescue at sea of 
vessels in distress is a maritime community service not contingent upon insur-
ance status. To date, Measure 4 is not in force because only nine of the requisite 
27 ratifi cations have been received (in 2004 there were only 27 Consultative 
Parties; ATS, 2010). 

The second Measure (#15 of 2009) was adopted by the Parties at ATCM 
XXXII in Baltimore. The industry Bylaws already contained obligations to not 
land passengers from vessels carrying more than 500 persons (IAATO Bylaw 
Article X-A.3), to restrict the number of passengers ashore at any one time to 100 
or less (IAATO Bylaw Article II-F), and to only allow one tourist vessel to visit a 
site at one time (IAATO Bylaw Article X-B). These three bylaws became the sub-
stantive obligations of Measure 15, which – once in force – will become legally 
binding on tourism operators through States Parties to the Treaty in which the 
tourism is organized. 

Rules and procedures for evaluating the environmental impact of authorized 
activities, including tourism, are found in the Madrid Protocol. The framework 
ideology is contained within Article 8, and the responsibility for implementation 
rests with individual States Parties: the fl ag state of the ship, the aircraft, the com-
pany, the charterer and/or the tourist. The processes and standards (such as they 
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are) are elaborated in Annex 1. The Madrid Protocol and its annexes contain 
complex arrangements subject to various jurisdictions that do not always provide 
an unambiguous, wholly satisfactory standard of environmental accounting. For 
example, while guidelines do exist, there are no indicative lists prescribing actions 
that trigger the next level of evaluation; and interpretation is at the discretion of 
the beholder. Notwithstanding, some Parties have quite substantial domestic 
environmental arrangements they might invoke in the planning stage of tourism 
carried out under their fl ag.

Regulation and management through state governments 

Tourism today is viewed through the environmental lens articulated in the Madrid 
Protocol. Much of the early development of Antarctic tourism centred on the 
peri-, sub-Antarctic and Antarctic Islands (Headland, 1994) and they are still an 
essential component of the Antarctic experience today. Some islands are the 
undisputed sovereign territory of Antarctic Treaty Parties such as Australia, New 
Zealand, France or Norway, thus the regulation and management of tourism 
there is relatively problem-free. In other cases – the Falkland Islands/Islas Malvi-
nas and South Georgia/Islas Georgias del Sur for example (Fig. 13.1) – Great 
Britain and Argentina are in dispute over sovereignty, making jurisdiction unclear 
for operators and creating potential lacunae in the regulatory system. Consider-
ing also the peculiar unresolved jurisdiction over the Antarctic continent itself, 
regulation and management of tourism is complicated even at state level. 

Risks such as the accidental introduction of alien species to the naïve Antarc-
tic environment are becoming more prominent as generalized warming provides 
a more receptive host. This is best dealt with at state level because the services of 
agencies such as quarantine and inspection are usually located at or near ports 
of embarkation to the Antarctic. In cases of sub-Antarctic islands where sover-
eignty is not in dispute, the law of the country that has possession of the island 
prevails. Australia, for example, has undisputed sovereignty over Macquarie 
Island, which is an essential stopping off point for the long cruises departing from 
Hobart to the East Antarctic region. Macquarie is subject to a mixture of Tasma-
nian regulation (regarding site permits and quotas, and the requirement for Parks 
Rangers to act as guides, as Macquarie is a Tasmanian Nature Reserve) and 
Federal laws (regarding environmental evaluation of tourist activities, for exam-
ple, as Macquarie is also a World Heritage Area). Furthermore, jurisdiction is 
assured over those nationals and fl agged vessels or aircraft belonging to an 
Antarctic Treaty State party (signatory). Most Australian law applies to Australian 
nationals anywhere in Antarctica, for example, and not just the Australian 
Antarctic Territory. 

In such cases, dealing with tourism in a changing climate may simply be a 
matter of adopting and enforcing appropriate regulations at state level. In other 
cases, however, uncertainty is transferred to tour operators as the ship or aircraft 
may well be fl agged to a state outside the Antarctic Treaty System and be char-
tered or operated by a company ‘fl agged’ outside as well. Of the 36 vessels using 
the port of Ushuaia in the 2008/09 season, less than half (14) were fl agged to 
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Antarctic Treaty Parties (Government of Argentina, 2009). In these cases, there 
is virtually no Antarctic-specifi c legal regime that covers their activities, as all 
international law that applies in the region is consent-based and cannot easily be 
applied to non-signatory states. 

An alternative, in these cases, is to implement strict standards through the 
port State. Quarantine, inspection, remedial protocols and other biosecurity 
measures for personal effects, vessels and equipment can most effi ciently be car-
ried out on the dock. However, capacity and political will vary, and this makes 
the involvement of the International Association of Antarctica Tour Operators 
(IAATO) even more crucial to fi lling in the regulatory gaps. Ultimately it is, in fact, 
IAATO that manages – and to a softer degree, regulates – Antarctic tourism.

Management through IAATO

IAATO (2009b) describes its membership thus:

Currently, more than 100 Antarctica-bound outfi tters are voluntary members of our 
organization ... Together we have established extensive procedures and guidelines 
that ensure appropriate, safe and environmentally sound private sector travel to the 
Antarctic.

IAATO manages its various categories of members through its Bylaws, which 
prescribe membership requirements and industry expectations (ByLaw Article 
III). For example, Section F warns that any category of member not in good 
standing will be reprimanded or have their membership status downgraded. They 
may even be expelled for non-compliance with the rules. The rules are condi-
tional upon the operator’s category, which may, for example, be the operator of 
a vessel carrying 13–200 passengers and making landings; a vessel that carries 
201–500 passengers and makes landings; or a vessel making no landings (cruise 
only, including all vessels carrying more than 500 passengers) (IAATO, 2009b).

IAATO operators have a range of rules to abide by including the following: 
vessels that carry more than 500 passengers are not permitted to allow landings; 
no more than 100 visitors (excluding expedition staff) ashore at any one site at 
the same time; must abide by stringent restrictions on time and place of landing 
activities (i.e. obey site guidelines); must coordinate landings via the IAATO Ship 
Scheduler and the agreed ship-to-ship communication procedures so that not 
more than one vessel is at one site at the same time; minimum expedition staff-
to-visitor ratio of 1:20 while ashore; to have suffi cient number of experienced 
expedition staff, with at least 75% having previous Antarctic experience; and 
should have a captain, ice master or bridge offi cers with polar experience (IAATO, 
2009b). The latter is an important point in view of the recent MV Explorer sink-
ing. The 2009 ATCM in Baltimore received a report from Liberia, the fl ag state 
of the Explorer, in which the cause of the accident was attributed to Master error 
in misjudging the type of ice fi eld he was entering (Government of Belguim, 
2009:74).

It is this latter point that is crucial to the discussion of Antarctic tourism and 
climate change. Because there are virtually no substantive provisions applicable 
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to Antarctic ship-borne tour operators other than the general corpus of maritime 
law, which itself is complex, the soft line approach taken in the Antarctic regime 
briefl y described here may turn out to be inadequate in the changing climate of 
a warming Antarctica unless a unifi ed position can be adopted and some 
appropriate regulatory controls established.

Climate Change Projections

If all the freshwater currently locked up as ice in the polar ice sheets was melted, 
global sea level would rise by more than 60 metres.

(ACE CRC, 2009a)

As the polar ice sheets disintegrate in the warming climate, changes in ocean 
temperature and salinity will alter the nature of icebergs and sea ice. It is the latter 
that we are more concerned with here, as this is the working environment of 
tourist vessels. The Liberian report alludes to how ice conditions have already 
become unexpectedly different.

Climate models predict, on average, that Antarctic sea ice will, by the end of this 
century, reduce by 24% in extent and 34% in volume.

(ACE CRC, 2009b)

These predictions represent prospective climate change scenarios but they are by 
no means conclusive. Changes due to warming are predicted to, among other 
things, alter local weather patterns, increase climate variability and change marine 
ecosystems (McClintock et al., 2008; Jenouvrier et al., 2009). For example, there 
may be local sub-Antarctic extinctions and species invasion further south into the 
Southern Ocean as a result of a climate-induced range shift (Cheung et al., 2009). 
What this may do is change the tourism product. It is not yet possible to predict 
how the combined impacts of changing conditions will affect marine biodiversity, 
however, it is known that ‘sea ice plays a pivotal role in structuring Antarctic 
marine ecosystems ... one of the major factors that make this region of the 
ocean so productive’ (ACE CRC, 2009b). It is also known that changes in sea ice 
characteristics will impact on all trophic levels from sea ice algae to the tourism 
draw-cards – whales, seals and penguins. 

What is not known, however, is how serious the impacts will be, over what 
timeframe, and which species will thrive and which will not. There is no realistic 
barometer to warn us when to push the panic button or how to gauge the extent 
of feedbacks, risks or benefi ts of a warming climate in specifi c areas. In fact, 
there is strong evidence to suggest that the effects will be uneven, with the more 
conducive climate of the Antarctic Peninsula region warming quicker than East 
Antarctica, which is heavily glaciated and has less ice-free exposed rock.

The problem, then, can be reduced to that of not knowing whether Antarctic 
tourism pathways and destinations can safely continue to absorb, indefi nitely, 
more visitors in more ships or aircraft over a longer season (Wolters, 1991) and 
what, exactly, the tourism experience will consist of when they arrive. The expe-
rience has already been altered in places by the presence of large numbers of 
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aggressive juvenile fur seals, which make landings or transit to and from the 
beach unsafe (Jabour, 2008). This situation has resulted from the successful con-
servation of fur seals, which has had unintended consequences. However, there 
have been no moves to recommend culling the seals, which would in this case 
be the ultimate irony, and tourist operators routinely seek alternative landing 
sites to those places where seals might compromise safety. 

The diversity of potential regulators and managers, together with the 
unknown characteristics of the changing environment, mean that dialogue and 
collaboration between all stakeholders will be essential to the competent handling
of future scenarios.

Discussion

There are no restrictions on what kinds of vessels can operate in ice-infested 
waters and increasingly, vessels that are cruise ships rather than icebreakers or 
ice-strengthened ships are undertaking Antarctic cruise tourism (Fig. 13.2). Some 
carry large numbers of people (in one case about 4500), although most do not. 
In the past two summer seasons there have been four tourist ship groundings in 
the Antarctic Peninsula (IAATO, 2009c). In the Explorer incident, the 30-year 
veteran of polar tourism sank after hitting a submerged object in the twilight of a 
late Antarctic summer evening. It is now known that the ice object was very hard 

Fig. 13.2. The tourist vessel, MV Orion (with a strengthened hull) encounters sea 
ice in near blizzard conditions on departing Commonwealth Bay, January 2006. 
(Image © J. Jabour.)
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‘land’ (glacial) ice, which was in a fi eld of softer, fi rst-year sea ice (Government 
of Belguim, 2009:59). No doubt this was a product of additional disintegration 
of the Antarctic ice cap. All on board the Explorer were rescued safely, with a 
signifi cant degree of luck regarding calm conditions and mild weather contribut-
ing to what might otherwise have been a tragedy (Government of Belguim, 
2009: 29). There are no specifi c vessel construction, navigational or operation 
regulations or standards applied to Antarctic cruise tourism beyond those 
expected of cruise ships operating anywhere in the world (Jensen, 2008). This is 
in spite of the ships operating in waters beset with sea ice and subject to changing 
ice conditions, prone to extreme and unpredictable weather (now, and possibly 
more so in the future), and as remote from search and rescue services as any-
where on the planet (Jabour, 2007; ACE CRC, 2009b). The Liberian fl ag state 
report into the Explorer accident recommended, among other things, ‘The 
Republic of Liberia should use its infl uence at the IMO to recommend that the 
IMO establish competency training requirements for ice navigators pursuant to 
STCW 1978 as Amended’ (Government of Belguim, 2009: 74). Currently no 
formal qualifi cations are required, although training is available in several north-
ern European centres. An ice pilot’s training is usually experiential, from discus-
sions in navigation school through to experience in the fi eld as an understudy to 
a more experienced person (Dag Hareide, personal communication).

Because the majority of Antarctic tourism is ship-borne out of Ushuaia in 
Argentina to the Antarctic Peninsula, which is the location of overlapping claims 
between Britain, Chile and Argentina and therefore subject to uncertain jurisdic-
tion, the future challenge will be to manage and regulate tourism in such a way 
that no harm is done to either the environment or the platforms and people on 
them. In addition to increasing human impact on the Antarctic environment by 
increasing numbers of visitors, other principal concerns will be about: inappro-
priate vessels (i.e. ones that are not ice classed); the absence of necessity for ice 
pilot certifi cation; and the absence of formal regulations on passage through 
ice-prone areas (e.g. speed limits, pilotage, no-go zones). These concerns are 
driven primarily by two potential impacts: the inability of authorities to guarantee 
appropriate and timely SAR services in the event of an emergency, and environ-
mental degradation from particularly, but not solely, oil spills. (Another matter 
not discussed here for reasons of space is the potential for unintentional intro-
duction of alien species, which could thrive in a more conducive environment 
and in the case of microorganisms (diseases), decimate naïve populations of 
native fauna.)

The International Maritime Organization (IMO) does have guidelines that can 
be of assistance here. One, the Enhanced Contingency Planning Guidance for 
Passenger Ships Operating in Areas Remote from SAR Facilities, relies on vessel 
operators voluntarily complying with strengthened emergency contingency plans 
(IMO, 2006). It does not preclude Southern Ocean travel for any tourist vessel, 
however. Neither do the Guidelines on Voyage Planning for Passenger Ships 
Operating in Remote Areas, which recommend only that voyage plans specifi cally 
include high-level professional knowledge about ice and other environmental 
conditions that will help contribute to safe passage (IMO, 2008). Implementation 
of these guidelines is voluntary, and a State party responsibility.
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In the growing unease about Antarctic tourism, operators may fi nd them-
selves subject to additional restrictions imposed on them by the Antarctic Treaty 
Parties, such as an obligation to comply with a concept such as a sponsoring 
state. This was adopted by the Treaty Parties and incorporated into the now 
invalid 1988 Convention on the Regulation of Antarctic Mineral Resource Activ-
ities (CRAMRA). Extrapolating from the CRAMRA context, this would mean that 
Antarctic Treaty Parties that have a genuine and substantial link with a tourism 
operator would be eligible to sponsor that operator (see CRAMRA Art.1.12) but 
would be held strictly liable for its actions (see CRAMRA Article 8). Sponsoring 
states would be required to transform any future international legal obligations 
from ATCMs into their domestic law and have the means to ensure compliance 
or to punish breaches by their operators. However, this does not deny vessels or 
operators fl agged to non-Treaty Parties access to the Antarctic destination because 
there are no polar police to monitor and enforce the rules.

Other regulation options available to the Consultative Parties include: spe-
cifi c legal and operational requirements for all vessels (e.g. a shipping code anal-
ogous to the Arctic guidelines; Jensen, 2008); open and closed seasons and 
areas (through the Specially Protected Area provisions of the Protocol, Parties 
could effectively ban tourists visiting any designated SPA without a permit, for 
example); quotas for specifi c sites and perhaps a quota trading system; central-
ized reporting to the Antarctic Treaty Secretariat in addition to IAATO; indepen-
dent accreditation; and independent observers with the mandate to conduct 
compliance audits. It is not speculated which, if any, of these options the Parties 
might consider (although rudimentary site guidelines do exist now and the IMO 
is drafting a shipping code), or under what circumstances they may be prompted 
to consider any at all. Nevertheless, it will be incumbent on the operators to 
ensure they play a lead role in any  discussions about a new or more effi cient 
regulatory system. 

Conclusions

Regulation of Antarctic tourism is necessary and growth does need managing. 
Although tourism is an increasingly popular activity, this is not a problem per se. 
Antarctica is huge – over 14 million km2 – and the number of person days ashore 
is modest: ~17,000 for landed ship-borne tourists compared with a staggering 
283,000 for summer-only national science programme personnel (Table 13.1). 
The problem, rather, is that signifi cant growth in tourist numbers is occurring 
during a period of major uncertainty: the Antarctic environment is vulnerable 
because of climate warming; parts of the polar ice cap are melting and disinte-
grating, contributing to sea level rise and increasing storm surges, freshening the 
ocean, slowing ocean circulation, and altering marine biological diversity. Sec-
ondly, there is unequivocal agreement that the Antarctic Peninsula is warming 
and the extent, thickness and duration of sea ice on the western side is reducing. 
The western Peninsula is the focus of most current sea-borne tourism activity and 
there is no reason to believe that it will not continue to be so in the future. Even 
if the focus was to turn to East Antarctica, the product would be very different (an 
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expedition rather than cruise market) and the destination wilder and more 
isolated, though no less spectacular. It is even possible that there will be more 
ships of greater capacity attracted to the Peninsula by a reduction in sea ice 
lengthening the visiting season. If these ships are not ice-strengthened, as many 
are not now, and they continue to travel into poorly charted areas, risk will be 
exacerbated. Localized extreme weather, especially during the summer cruising 
season, makes high latitude navigation increasingly dangerous when considered 
in combination with the presence of less predictable sea ice and icebergs and 
changing local weather conditions (e.g. strengthening westerly winds). 

In its simplest form, any new or more effi cient system to regulate tourism and 
manage growth will need to balance the pressure of increasing activity with the 
capacity of the resource – the Antarctic environment – to absorb the pressure 
under rapidly changing and stressful environmental circumstances. This will not 
be easy. Chances of success will be complicated by the fact that the Antarctic 
tourism industry is, fi rst and foremost, commercial in nature and secondly, that it 
is in competition with scientifi c research in locations that have the highest density 
of charismatic wildlife of the continent. 

References 

AADC (Australian Antarctic Data Centre) (2009) Map 13636.
ACE CRC (Antarctic Climate and Ecosystems Cooperative Research Centre) (2009a) 

Position Analysis: Polar ice sheets and climate change. Position Analyses, at: www.
acecrc.org.au/drawpage.cgi?pid=publications&aid=797037.

ACE CRC (Antarctic Climate and Ecosystems Cooperative Research Centre) (2009b) 
Position Analysis: Changes to Antarctic sea ice: Impacts. Position Analyses, at: www.
acecrc.org.au/drawpage.cgi?pid=publications&aid=797037 (in press).

ATS (Antarctic Treaty Secretariat) (2009) Measure 4 (2004) – ATCM XXVII–CEP VII, 
Cape Town Approval Details, at: www.ats.aq/devAS/info_measures_approval.
aspx?id=321&title=Measure%204%20(2004)%20-%20ATCM%20XXVII
%20-%20CEP%20VII,%20Capetown&fecharec=06/04/2004&fa=0&lang=e 
(Accessed: 23 September 2010).

Bauer, T.G. (2001) Tourism in the Antarctic: Opportunities, Constraints, and Future 
Prospects. Haworth Hospitality Press, New York. 

Cheung, W.L., Lam, V.W.Y., Sarmiento, J.L., Kearney, K., Watson, R. and Pauly, D. 
(2009) Projecting global marine biodiversity impacts under climate change  scenarios.
Fish and Fisheries 10(3), 235–251.

COMNAP (Council of Managers of National Antarctic Programs) (2009) COMNAP 
Antarctic Facilities Map, Edition 4 (26 March 2009), downloadable from: www. 
comnap.aq/publications/maps/COMNAP_Map_Edition4_A0_2009-03-26.pdf/view 
(Accessed: 29 May 2009).

Government of Argentina (2009) Report of activities of Antarctic tourism cruise ships 
operating from Ushuaia during austral summer season 2008/2009. Information 
Paper 119 submitted to ATCM XXXII, at Antarctic Treaty Secretariat, Meeting 
Documents, www.ats.aq/devAS/ats_meetings_documents.aspx?lang=e (Accessed: 
23 April 2009).

Government of Belgium (2009) Report by Liberia on Sinking of MS Explorer. Information 
Paper 120 submitted to ATCM XXXII, at Antarctic Treaty Secretariat, Meeting 

www.acecrc.org.au/drawpage.cgi?pid=publications&aid=797037
www.acecrc.org.au/drawpage.cgi?pid=publications&aid=797037
www.acecrc.org.au/drawpage.cgi?pid=publications&aid=797037
www.acecrc.org.au/drawpage.cgi?pid=publications&aid=797037
www.ats.aq/devAS/info_measures_approval.aspx?id=321&title=Measure%204%20(2004)%20-%20ATCM%20XXVII%20-%20CEP%20VII,%20Capetown&fecharec=06/04/2004&fa=0&lang=e
www.ats.aq/devAS/info_measures_approval.aspx?id=321&title=Measure%204%20(2004)%20-%20ATCM%20XXVII%20-%20CEP%20VII,%20Capetown&fecharec=06/04/2004&fa=0&lang=e
www.ats.aq/devAS/info_measures_approval.aspx?id=321&title=Measure%204%20(2004)%20-%20ATCM%20XXVII%20-%20CEP%20VII,%20Capetown&fecharec=06/04/2004&fa=0&lang=e
www.comnap.aq/publications/maps/COMNAP_Map_Edition4_A0_2009-03-26.pdf/view
www.comnap.aq/publications/maps/COMNAP_Map_Edition4_A0_2009-03-26.pdf/view
www.ats.aq/devAS/ats_meetings_documents.aspx?lang=e


190 J. Jabour

Documents, www.ats.aq/devAS/ats_meetings_documents.aspx?lang=e (Accessed: 
23 April 2009).

Headland, R. (1994) Historical development of Antarctic tourism. Annals of Tourism 
Research 21(2), 269–280.

IAATO (International Association of Antarctica Tour Operators) (2001) 2000–2001 Sum-
mary of Sea-borne and Land based Antarctic Tourism. IAATO, Tourism Statistics, at 
www.iaato.org/tourism_stats.html (Accessed: 27 January 2009).

IAATO (International Association of Antarctica Tour Operators) (2008) 2007–2008 
Tourism Summary. IAATO, Tourism Statistics, at: www.iaato.org/tourism_stats.html 
(Accessed: 27 January 2009).

IAATO (International Association of Antarctica Tour Operators) (2009a) About IAATO: Tour-
ism Overview, at: www.iaato.org/tourism_overview.html (Accessed: 22 April 2009).

IAATO (International Association of Antarctica Tour Operators) (2009b) at IAATO Member-
ship Directory 2008–2009, at: www.iaato.org/directory (Accessed: 22 April 2009). 

IAATO (International Association of Antarctica Tour Operators) (2009c) IAATO Overview 
of Antarctic Tourism: 2008-2009 Antarctic Season and Preliminary Estimates for 
2009-2010 Antarctic Season. Information Paper 86 rev.1 submitted to ATCM XXXII, 
at Antarctic Treaty Secretariat, Meeting Documents: www.ats.aq/devAS/ats_
meetings_documents.aspx?lang=e (Accessed: 23 April 2009).

IMO (International Maritime Organization) (2006) Enhanced Contingency Planning 
Guidance for Passenger Ships Operating in Areas Remote from SAR Facilities. 
MSC.1/Circ.1184, 31 May 2006.

IMO (International Maritime Organization) (2008) Guidelines on Voyage Planning for 
Passenger Ships Operating in Remote Areas. A25/Res.999, 2 January 2008.

IMO (International Maritime Organization) (2009) at IMO Conventions, SAR, at: www.
imo.org/home.asp?topic_id=161 (Accessed: 27 January 2009).

Jabour, J. (2007) Underneath the Radar: Emergency search and rescue insurance for 
East Antarctic tourism. Tourism in Marine Environments 4(2), 203–220.

Jabour, J. (2008) Successful conservation – then what? The de-listing of Arctocephalus fur 
seal species in Antarctica. Journal of International Wildlife Law and Policy 11(1), 1–29.

Jabour, J. (2009) National Antarctic programs and their impact on the environment. 
In: Kerry, K.R. and Riddle, M.J. (eds) Health of Antarctic Wildlife: A Challenge for 
Science and Policy. Springer-Verlag, Heidelburg, pp.211–230.

Jenouvrier, S., Caswell, H., Barbraud, C., Holland, M. and Stroeve, J. (2009) Demo-
graphic models and IPCC climate projections predict the decline of an emperor pen-
guin population. National Academy of Sciences, at: www.pnas.org/cfi /doi/10.1073/
pnas.0806638106 (Accessed: 27 January 2009).

Jensen, O. (2008) Arctic shipping guidelines: towards a legal regime for navigation safety 
and environmental protection? Polar Record 44(2), 107–114.

McClintock, J., Ducklow, H. and Fraser, W. (2008) Ecological responses to climate change 
on the Antarctic Peninsula. American Scientist 96, 302–310.

Muir, S., Jabour, J. and Carlsen, J. (2007) Antarctic gateway ports: opening tourism to 
Macquarie Island in the East Antarctic from Hobart. Tourism in Marine Environments
4(2), 135.

Murray, C. and Jabour, J. (2004) Independent expeditions and Antarctic tourism policy. 
Polar Record 40(4), 309–317.

Powell, R.B., Kellert, S.R. and Ham, S.H. (2008) Antarctic tourists: ambassadors or con-
sumers? Polar Record 44(3), 233–241.

Tin, T., Hemmings, A.D. and Roura, R. (2008) Pressures on the wilderness values of the 
Antarctic continent. International Journal of Wilderness 14(3), 7–12.

Wolters, T.M. (1991) Tourism Carrying Capacity. WTO/UNEP, Paris.

www.ats.aq/devAS/ats_meetings_documents.aspx?lang=e
www.iaato.org/tourism_stats.html
www.iaato.org/tourism_stats.html
www.iaato.org/tourism_overview.html
www.iaato.org/directory
www.ats.aq/devAS/ats_meetings_documents.aspx?lang=e
www.ats.aq/devAS/ats_meetings_documents.aspx?lang=e
www.imo.org/home.asp?topic_id=161
www.imo.org/home.asp?topic_id=161
www.pnas.org/cfi/doi/10.1073/pnas.0806638106
www.pnas.org/cfi/doi/10.1073/pnas.0806638106


© CAB International 2011. Disappearing Destinations (eds A. Jones and M. Phillips) 191

14 UK Coastal Tourism 
Destinations – Assessment 
of Perceived Climate Impacts: 
Issues for Destination 
Management, Local Governance 
and Public Policy Making 

ANDREW JONES

Introduction: the British Seaside Resorts and Tourism

Britain’s coastlines are a prime destination for both international and domestic 
tourism. The British resorts and Destination Association (BRADA) provides key 
information on Britain’s coastline resorts. As a whole, mainland Britain has a coast-
line of 9040 miles (14,549 km). For example, England and Wales have a coastline 
of 3240 miles (5214 km) and Scotland has a coastline of 5800 miles (9335 km). 
Associated with this there are fi ve coastal National Parks, 26 coastal Areas of Out-
standing Natural Beauty and 45 Heritage Coasts measuring 950 miles (1,520 km); 
Scotland has no Heritage Coasts. The National Trust owns 555 miles (888 km) of 
coastline and 74% of their coastline is designated Heritage Coast (BRADA, 2009). 

In terms of economies the resident population of the 43 principal seaside 
resort towns in England, Scotland and Wales totals 3.1 million, marginally more 
than the total population of Wales (2.9 million). The adult resident population of 
working age in the same 43 principal resorts was some 366,000 greater in 2001 
than it was in the heyday of traditional seaside resort holidays of 1971. Over the 
same period, the total number of jobs available in these towns had also increased 
by a massive 320,000 (BRADA, 2009).

In this context Visit Britain (2009) states that tourism is one of the largest 
industries in the UK, with direct tourism spending accounting for 2.7% of UK 
Gross Value Added, or approximately £86.3 billion in 2007 (Visit Britain, 2009). 
In addition a recent Deloitte study ‘The Economic Case for the Visitor Economy’ 
estimated that the industry was worth £114.4 billion in 2007, equivalent to 8.2% 
of UK GDP (Deloitte, 2008). 

Within these general statistics, the UK Tourism Survey 2007 highlights that 
the largest single element (particularly for domestic tourism) remains the coastal 
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sector, including within it, the larger traditional seaside resorts and popular 
rural coastal destinations. The economic impact is thus substantial. In 2007 UK 
residents took a total of 26.4 million seaside trips involving one or more over-
night stays. Within the 26.4 million fi gure, 22 million trips were made purely for 
seaside holidays, generating a tourism spend of £4.5 billion. England accounted 
for 17.0 million of these seaside holidays and £3.5 billion of the total spend. In 
Wales the equivalent fi gures were 2.8 million seaside holidays and £0.48 billion 
spend, and in Northern Ireland 0.5 million seaside holidays and £0.072 billion. 
In Scotland 1.42 million seaside holidays generated £0.28 billion (UKTS, 2007).

Of the top ten English towns and cities visited for a holiday trip in 2007, four 
were coastal resorts, including Scarborough, Skegness, Bournemouth and Black-
pool. In addition to these overnight trips there were almost 270 million day visits 
made to the British coast, generating a further £3.1 billion spend (UK Day Visits 
Survey 2002–2003).

Despite such fi gures, there has been much literature associated with British 
‘seaside’ resorts, especially, latterly, research associated with the challenges con-
fronting many seaside holiday towns and resorts. A recent government report 
and associated Parliamentary Committee has raised such challenges (Depart-
ment for Communities and Local Government, 2008). This is not just a recent 
phenomenon however. Since the early 1980s, evidence from many such destin-
ations has tended to show a slow but continued decline. For example, Llandudno 
in North Wales, Skegness and Paignton in England are well documented. Walton 
(2005:223) succinctly states the contemporary situation by describing many 
resorts as showing signs of:

degradation of the built environment with architecture losing its distinctiveness, 
emblems of seaside pleasures demolished or allowed to decay, – shopping precincts 
and sea-front fl ats typical of ‘up-market south-eastern retirement resorts … reducing 
the visual sense of seaside place identity’.

However, not all have undergone these negative experiences. There have been a 
few resorts that have contravened such trends and have developed innovative 
and unique contemporary tourism experiences as for example the ‘gastronomy’ 
resort of Padstow or the ‘surf culture capital’ of Newquay, both located in Corn-
wall. Statistics supplied by UKTS (2007) and BRADA (2009) also suggest positive 
futures. Despite such examples, however, many British tourism resorts have 
undergone fundamental changes over the last two decades, often with local/
regional government authorities, local tourism professionals and the wider tour-
ism business community trying to respond and react to changing social, environ-
mental and economic pressures and needs. Added to this, in recent years, has 
been the growing debate on climate change and the UK responses to this.

UK Coastal Tourism and Current Responses to Climate Change

Albeit small in global tourism contexts, UK tourism is also set to witness the many 
predicted effects from climate change. In this respect, the UK’s tourism industry 
is particularly vulnerable. Britain, as already outlined, has many coastal areas, 
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most of which attract many tourists each year, particularly to established coastal 
‘seaside’ resorts. With global warming and consequent predictions of rising sea 
levels, coastal tourism resorts along with many other coastal destinations in the 
UK are increasingly susceptible to fl ooding and other adverse climate impacts. 
Already authors such as Tsimplis (2004), Gössling and Hall (2006), Pearson 
(2008), Hampson (2008) and the National Trust (2008) have begun to raise 
such issues. A recent Royal Geographic Society forum (2008) titled ‘Tourism & 
the British Coastline’ provide other examples of the growing debate within this 
fi eld. The economic, social and environmental consequences are thus critical.

Despite these growing concerns however, there still remains little focused 
literature or empirical research related to British holiday resorts, particularly those 
in coastal locations, and the current ongoing debates centred upon and concern-
ing climate change and predicted impacts. 

As a parallel issue, Britain was one of the fi rst countries to develop policies 
for tackling climate change (Environment Agency, 2008). Britain joined the UN’s 
1997 Kyoto Protocol and the new Labour government, at that time, came to 
offi ce promising to go beyond its Kyoto target of a 12.5% cut in emissions and 
make a 20% cut between 1990 and 2010. A target of a 60% emissions cut by 
mid-century was subsequently set. By and large, British emissions of greenhouse 
gases covered by the Kyoto Protocol have fallen since 1990, but largely as a 
result of the replacement of coal with natural gas in many of the nation’s power 
stations. Progress in recent years has, at best, been faltering and the downturn in 
global economies in 2008 does not bode well in the near to mid term. 

Ambitions nevertheless remain fi rm. The Climate Change Bill, introduced 
by the UK Government in 2007 and receiving royal assent in November 2008, 
puts in place a statutory goal of at least a 60% reduction in CO2 emissions by 
2050, with real progress required by 2020 (Defra, 2008). The targets, although 
not specifi cally tourism focused, will be supported by a new system of 5-yearly 
‘carbon budgets’, set at least 15 years ahead, with progress reported annually to 
Parliament. The Government has suggested that other countries have been fol-
lowing the progress of the draft Bill with interest, and hopes it will encourage a 
global response to tackle the real threats from climate change (Brown, 2007). 

In association with this, the recent climate change projection statistics pub-
lished by the UK Government in June 2009 consider the effect of climate change 
on each region in the UK using advanced climate change modelling. Predictions 
suggest that sea levels will rise by approximately 18 cm by the 2040s with the 
North-West possibly having 35% more rain in the winter while across the rest of 
the country rainfall could increase by more than 20%. By the end of the century, 
predictions also suggest that there could be 1 m of additional storm surges along 
coastlines (Met Offi ce, 2009).

As a result there have also been some relatively new policy responses and 
research from UK NGOs, research centres and National Tourist Boards (Tsimplis, 
2004; WAG, 2007a), which target initiatives to combat climate change through 
mitigation and adaptation. The Wales Coastal Tourism Strategy is a case in 
point (WAG, 2007b). Such reports start to raise issues on the implications of 
coastal change for coastal resources and assess social and economic impacts. 
A wide range of adaptation options including fl ood risk management systems 
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and planned retreat are often explored and alternatives for improving coastal 
governance between coastal communities, coastal managers and governments 
discussed.

It is clear from such evidence, thus far, that climate change is one of the largest 
long-term issues facing the tourist industry, leading potentially to the loss of many 
destinations whose appeal depends on their natural environment, particularly 
coastlines. Many low-lying UK coastal regions are at risk from rising sea levels, as 
is already evident from authors such as Tsimplis (2004), Churchill (2006), Allen 
(2008), the National Trust (2008) and WAG (2007b). As already stated in earlier 
chapters, the wider implications of climate change and its impact on tourism 
have been reviewed by such authors as Becken and Hay (2007).

With UK tourism industries currently worth approximately £114.4 billion in 
2007, equivalent to 8.2% of UK GDP (Deloitte, 2008), and coastal sectors com-
prising substantial proportion of this fi gure, the issue of adverse climate impact 
has potential dire economic, environmental and social outcomes. 

Thus a paradox is emerging, which on the one hand highlights the current 
threats from climate change and on the other shows a continued drive and effort 
from tourism destination managers, local municipalities, regional marketing 
organizations and the broader tourism industry in general, in trying to sustain, 
regenerate and develop existing tourism infrastructure and facilities. At this 
moment in time, however, there seems very little common ground or dialogue, 
especially in published research, that starts the process of linking these two phe-
nomena together, especially in recognizing common synergies or solutions to the 
challenges perceived on the one hand for sustained tourism development and 
on the other combating threats from climate change. The situation remains that 
tourism policy makers, tourism entrepreneurs, marketers, destination managers 
etc., get on with the job of promoting and developing tourism facilities within 
their destinations while, for example, ‘remoter’ government offi cials, politicians 
and environmental advocates get on with the job of assessing the perceived 
threats of climate change and evolving policy to address this. 

At present there exists very little common ground between the two. The 
threats from climate change, although still largely unpredictable, are fairly clear 
to the UK tourism industry. Despite this, however, the policy and institutional 
frameworks of who takes responsibility for policy and action, who enacts mitiga-
tion or adaptation measures, and who pays, all remain unanswered questions 
that at best are ambiguous and at worst institutionally irresponsible and negli-
gent. These issues have already been highlighted by Jones and Phillips (2008) 
and Okonski (2003), and are unresolved critical concerns for ensuring proper 
coordinated responses for adaptation and mitigation to combat the predicted 
effects of climate change.

In this respect local, regional and national governmental frameworks and 
structures particularly within the UK are quite critical. The divided responsibilities 
between local authority, regional and national governments and their relationship 
with tourism business, as well as European Union responsibilities, remain at best 
clouded and at worst over complex, which belies the underlying issue of problem 
perception, problem recognition and problem actions. The focus of this particular 
chapter thus aims to raise some debate and present some factual fi ndings of the 
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current thinking from tourism professionals within UK tourism resorts on this 
pertinent subject matter and highlight thoughts from such individuals on perceived 
current challenges and perceived solutions.

Developing a Research Agenda: Perceptions of Governance and 
Policy Making 

The aim of the research was to investigate the awareness of key stakeholder 
groups on the possible impacts climate change may have on coastal tourism 
destinations. The study aims to meet four objectives:

 ● to investigate current refl ections of climate change on tourism destinations;
 ● to analyse the short term and long term perceived threats of climate change 

at each destination;
 ● to assess responses to the effects of climate change; and
 ● to evaluate future repercussions and priorities for such destinations.

Secondary data were gathered for the contextual underpinning for this research. 
As Dunsmuir and Williams and Dunsmuir (1990) suggest, such secondary 
research provides an important literature base, which provides a benchmark 
from which to evaluate and synthesize primary data sources. The secondary 
data were thus gathered from a range of existing climate change data sources 
including academic reports and articles, government and inter-governmental 
reports, newspaper articles and journals, which, thus, provided the ‘backdrop’ 
for the study. 

To supplement the secondary data, primary data, in the form of survey 
work, were obtained. This was carried out by undertaking a series of inter views
with key stakeholders from eight UK coastal tourism destinations. The survey 
methodology was based upon a qualitative approach, which, as Phillimore and 
Goodson (2004) suggest, collects data about activities, events, occurrences and 
behaviours and seek an understanding of actions, problems and processes in 
their social context. In short, the research thus aimed to investigate in-depth atti-
tudes of professional opinion. This was based primarily upon current refl ections 
of climate change, professional reactions to climate change and, as a conse-
quence, the perceived repercussions of climate change impacts. The key stake-
holders were comprised primarily of individual tourism professionals based at 
each of the tourism destinations across the UK. 

Albeit a small sample, eight individual interviews of professionals were 
undertaken. The sample comprised key interviews with public sector tourism 
professionals from the following coastal tourism destinations: Pembrokeshire, 
Wales; West Somerset, England; Torbay, Devon, England; Skegness, Yorkshire, 
England; Scarborough, Yorkshire, England; Rhyl, Clwyd, Wales; West Devon, 
England; and Blackpool, England.

The choice of such key stakeholders was based on the premise that public 
body tourism professionals who are ‘engaged’ with tourism decision making 
and policy making responsibilities at regional governmental level would have 
reasonable ‘expert’ opinion on challenges confronting their respective tourism 
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destinations, including issues and challenges from predicted climate change. To 
ensure reliability of responses, the same set of questions were given to each 
interviewee in order to ensure that the aims and objectives set were matched 
against the responses and answers ascertained. In this respect the aim was to 
achieve, as far as possible, a valid and meaningful dialogue, which ultimately, as 
Silverman (2004) suggests, arrives at the real ‘truth’ of the questions asked and 
answers offered. 

Following the completion of the interviews, a synopsis or précis of the data 
was transferred into matrix tables, which allowed a synthesis of the results, 
thereby enabling common patterns and trends from each of the interviews to be 
highlighted. As McNeill (1990) cited by Finn et al. (2000:112) suggests, such a 
process provides a useful method of analysing the contents of non-statistical 
material in such a way that it is possible to make comparisons between them.

In such methodological approaches there are, of course, a number of lim-
itations, these include appropriateness of the sample selection and size, limited 
time for the interview process, willingness of interviewees to participate and to 
answer questions thoroughly and ultimately the extent and level of professional 
and technical expertise of each interviewee. Such limitations are explored by 
authors such as Collis and Hussey (2003) and Corbin and Strauss (2008). In this 
respect, the selection process for each interviewee was against a set of criteria 
that aimed to obtain a pre-selected purposeful sample, which ensured: (i) 
regional knowledge; (ii) an understanding of strategic tourism management 
responsibilities; (iii) representation from regional authorities; (iv) local profes-
sional tourism management experience; and (v) visitor coastal destination expe-
riences. The limitations on time and fi nancial resources obviously constrained 
the extent to which survey work could be undertaken and therefore results 
gained should be considered in such light. The sample size was obviously some-
what small. However, the results do provide an interesting insight into both local 
and regional perceptions of tourism management issues associated with coastal 
tourism management needs and current assessments of climate change. In this 
respect, the case study should be considered as an informative pilot study that, 
with broader application, could be developed into a wider research project. 

Professional Perception: Problem Recognition, Policy 
Empowerment and Strategic Actions 

Current perceptions of climate change and tourism

From the secondary data, it is quite evident that climate change is one of the 
most signifi cant long-term issues facing the tourist industry today. It is not just 
the issue of global warming that is affecting the industry, but the impacts that 
climate change is having more broadly upon such issues as rising sea levels, 
temperamental weather patterns, landscape and ecological disaster, and on 
travel risks, health, safety and security. Much of the existing literature relates to 
such phenomena, for example Becken and Hay (2007), Allen (2008) and the 
National Trust (2008).
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Although such issues are now widely published as part of daily news bulletins, 
the results from key tourism personnel on this particular issue seemed to be rather 
varied. Although such issues of perceived climate change are now widely accepted, 
each of the respondents had a very different level of awareness or refl ection on 
the issue. With respect to general perceptions, at best each of the interviewees 
demonstrated a reasonable awareness of environmental concern linked to chang-
ing climate but at worst had a poor understanding of specifi c impacts that climate 
change can have on tourism. Most lacked suffi cient technical or professional 
knowledge and most perceptions were very much based upon basic knowledge 
gained through the press and general media sources. None refl ected detailed spe-
cialist knowledge or expertise on the real challenges of climate change confronting 
the tourism industry at each of their respective tourism destinations. Indeed, some 
thought of climate change in only a positive light.

Perceived short-term and long-term threats of climate change

It is evident from the secondary data that there are many different threats from 
climate change, both short term and long term, that face tourist destinations. 
Again, Churchill (2006), Allen (2008), the National Trust (2008), UNWTO 
(2007) and Becken and Hay (2007) address such issues. The responses on such 
issues were again very general and based upon the long-term general issues 
surrounding climate change. Specifi c short-term and long-term issues were not 
articulated particularly well especially with respect to specifi c climate issues or 
specifi c long term–short term time frames. Again, most opinion was based on a 
general knowledge of the climate change debate with little professional or tech-
nical knowledge of specifi c agendas. Opinions largely refl ected media-led issues. 
Complacency and cynicism, in recognizing general climate change issues, 
seemed to be the common denominator in all responses.

Policy empowerment to offset the effects of climate change

To offset the impact of climate change there are several strategic policy responses 
linked to mitigation and adaptation to ameliorate impact. These have been 
alluded to in much of the secondary data. Clearly this is an issue now confront-
ing many coastal tourism destinations as destination managers and policy mak-
ers have to recognize and react to the realities of climate change impact in both 
the short and long term (Okonski, 2003; Tsimplis, 2004; Phillips and Jones, 
2006; Jones and Phillips, 2008).

The responses from the interviewees seemed even more complacent in this 
context. In summary, the responses to the general questions on responses to 
climate change based upon mitigation and adaptation were again very varied. 
Again most of the interviewees lacked a detailed technical understanding of miti-
gation and adaptive measures, that are, or could be undertaken. There was also 
some confusion by each respondent on the defi nition of each and the terms of 
reference for mitigation and adaptation. Some respondents had clearer defi nitions 
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than others. The responses to specifi c questions where however quite in depth 
with a variety of answers being given. Most respondents were able to give 
examples of policies that aimed to promote ‘greener’ solutions to tourism (and 
thus indirectly help mitigate against climate change). Such initiatives generally 
included promoting greening business practices, promoting alternative transport 
and engendering general sustainable tourism policies. Answers to adaptation 
received less detailed responses and, where discussed, remained largely on 
the issue of new fl ood defences. Only one response demonstrated a clear 
understanding of the strategic approaches required.

The answers given therefore remained quite general and thus generally 
illustrate quite a ‘patchwork’ of initiatives that vary quite considerably from one 
destination to another. In this respect there appears to be little national strategic 
response to the issues of climate impact despite national government apparatus 
promoting the issue of climate change quite vociferously. Mitigation measures 
seem to be adequate in respect to promoting sustainable tourism but there is little 
evidence to suggest that these are directly a response to climate change threats. 
All policy responses tended to be fairly local with little reference to broader 
national or international policy frameworks. This was also the case for adaptive 
measures. These would appear to be a more diffi cult concept to grasp, especially 
as many adaptive measures are considered to require more capital funding and 
strategic responsibility from ‘higher up’ organizations. In this context, most 
respondents saw adaptation as a responsibility for others.

Future refl ections: strategic actions

In summary, the variety of responses that discussed strategic actions appeared to 
be rather piecemeal in terms of tackling the effects of climate change in the 
future. Very little strategic guidance is offered or even desired on behalf of 
the destinations. Destination management priorities appear to remain largely 
focused upon economic development objectives with little or no references to 
climate change. The responses from each of the interviewees tended to be rather 
myopic and concentrate on rather short-term policy agendas rather than longer 
term strategic goals. In this respect the tourism departments at each destination, 
at best appear to be rather powerless to infl uence the policy agendas that might 
help promote strategic sustained responses to the threat of climate change and at 
worst completely disenfranchised. As such, local authority tourism policies would 
appear to generally ignore climate change issues and focus largely on short-term 
business strategies that aim to sustain the growth of their respective tourism 
markets and promote their destinations. 

Moving Forward: Lessons for the Future

In some ways the results, albeit disappointing, are also somewhat predictable. In 
this respect there did not appear to be any unusual trends in the results. Responses 
from the survey results were very mixed. On general refl ection it was interesting 
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to see that the results demonstrated lack of suffi cient knowledge about climate 
change and how it affects tourism. In general, the basic issues of climate change 
are now common knowledge to most people, although one would believe that 
‘so-called’ professional stakeholders with tourism management and destination 
management experiences would have more specialist knowledge on such con-
cerns. To be fair, the results show that each of the interviewees was aware of 
climate change impact to some degree. Respondents were generally aware that 
climate change is and will continue to affect tourism but none could speculate 
specifi cally to what extent. It was also interesting to see the different levels of 
awareness on the subject between each of the interviewees. When reviewing the 
secondary data on climate change and its effects on the natural environment 
the rise in sea level was highlighted as one of the main concerns together with 
extreme temperature variations and increased storm incidences (IPCC, 2007; 
WWF, 2007; Allen, 2008; National Trust, 2008). In this respect, issues such as 
sea level rise was mentioned by most of the interviewees along with weather 
patterns, although no detailed fi gures were quoted.

The secondary data also highlighted both the short- and long-term effects of 
climate change on tourism destinations (e.g. Becken and Hay, 2007; IPCC, 
2007). Each of the interviewees was marginally aware of the threats that climate 
change may cause to their destination in the short term and long term, although 
most responses remained ambiguous. Primarily, destruction of the environment, 
fl ooding due to the rise in sea level, the effects on the economy, and changing 
patterns to tourist fl ows were highlighted. However, little in the way of strategic 
recognition or detailed technical outcomes where discussed or mentioned. This 
suggests a malaise in recognition of climate change threats and as a conse-
quence rather mixed or limited strategic policy or management responses to 
such threats. 

Professional responses to the threats of climate change also showed a similar 
pattern of answers. From the interviewee responses there did not appear to be 
any strategic initiatives being implemented or considered at any of the desti-
nations. This was in quite stark contrast to global and national government initia-
tives and policy responses such as the IPCC (2007) fourth assessment and the UK 
government’s own blueprint for tackling climate change, which sets out a frame-
work for moving the UK to a low-carbon economy (Defra, 2008). Having said 
this, there was evidence that there are green initiative schemes underway in some 
of the destinations, which do comply with the government’s climate change bill. 
This involves the local authorities promoting sustainable practices to local busi-
nesses and encouraging them to join schemes such as green tourism business 
schemes. Though evidence shows that this is happening at most destinations, the 
initiatives largely remain sustainable management tools that promote green busi-
ness rather than strategic tools to offset the threats from climate change. The ini-
tiatives taken are thus, largely piecemeal, ad hoc and remain a patchwork of 
idiosyncrasy. More strategic and, in most cases, costlier alternative policy responses 
that aim to adapt rather than mitigate to change are generally considered to be 
the responsibility of ‘others’. In this respect solutions or responses to climate 
change remain, at best, ambiguous and laissez-faire and, at worst, ill informed, 
parochial and myopic.
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It seems that answers from interviewee refl ections and responses also set the 
scene and tone for the fi nal assessments on repercussions and future priorities for 
tackling climate change. Over half the respondents were able to discuss sustain-
able tourism strategies being undertaken or underway within their respective 
destinations. None mentioned strategic government strategies. There were also 
limited references to other future priorities, particularly reference to longer term 
strategic projects, at any of the destinations surveyed.

In conclusion it seems reasonable to assume that from the results most 
respondents do not view climate change as a major threat to their respective 
tourism destinations at this moment in time. Professional opinion and manage-
ment perceptions demonstrate some awareness of climate change threats but do 
not seem to promote effective mitigation or adaptive measures to confront them. 
At best, professional attitudes to climate change and implications for coastal 
destination management are muddled. There still appears to be much confusion 
on the realities, or not, of climate change and its potential impacts. Professional 
awareness and in turn professional responses are piecemeal and refl ect a lack 
of strategic vision. Technical and professional understanding also remains 
minimal with little desire, or need, to initiate longer term policy or manage-
ment responses to offset the impacts of perceived climate change on coastal 
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Fig. 14.1. Perceptions of climate change – views from UK coastal tourism resorts.
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tourism destinations. Technical understanding of, and the ability to differentiate 
between, mitigation and adaptation policies also remained somewhat ambiguous. 
Ultimately, evidence and lessons from the survey suggest that communications 
and actions between intra-governmental, national government, NGOs and 
municipal government will need to be strengthened in order to effect proper 
responses to ongoing and ultimately growing threats from climate change pro-
cesses on Britain’s coastal resorts and environments. A summary of these issues 
can be seen in Fig. 14.1.

Clearly, issues remain concerning recognition of climate change and predicted 
impacts at UK coastal tourism destinations. This in turn will require more effec-
tive measures that facilitate strategic actions to tackle better the threats that 
climate change now poses. Such measures should, for example, aim to: (i) pro-
vide improved governance and effective coordination of stakeholder groups; (ii) 
aim to ensure stakeholder empowerment and capacity building within coastal 
communities; (iii) aim to provide and allow for longer term policy formulation to 
tackle risk, public liability and risk adverse measures; and ultimately, (iv) aim to 
provide adequate access to affordable private and public funding streams for 
medium- and long-term infrastructure initiatives. The coordination of such mea-
sures will become increasingly critical in order to sustain Britain’s coastal environ-
ments from the long-term threats of climate change, now clearly identifi able 
within the not too distant future.
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15 Grand Isle, Louisiana: 
a Historic US Gulf Coast 
 Resort Adapts to Hurricanes, 
 Subsidence and Sea Level Rise

KLAUS J. MEYER-ARENDT

Introduction

The shorelines of the eastern USA and the Gulf of Mexico are under attack by 
rising sea level and increasingly severe storms, both of which are linked directly 
to atmospheric and oceanic temperature rise (Elsner et al., 2008). Along resort 
and other urbanized coastlines, storm destruction and shoreline erosion have 
been countered by reinforced reconstruction of beachfront housing and increased 
‘shore protection’ measures such as seawalls and beach nourishment (Pilkey and 
Cooper, 2004). 

The US Gulf Coast in particular has experienced increased shoreline erosion 
since the mid-1990s because of hurricanes and elevated Gulf of Mexico waters. 
Along the Florida Panhandle (north-west Florida), for example, beaches that had 
never been nourished (Destin, Ft Walton Beach, Navarre Beach, Pensacola 
Beach, Perdido Key) prior to 1990 all saw their virgin white-sand beaches 
succumb to post-storm dredged-material disposal in the 1990s and early 2000s. 
While care was taken that the nourishment sands approximated the colour and 
texture of the natural sands (colour according to the Munsell soil charts), it was 
clear to many that a new era had begun. Long-term Gulf Coast resorts had been 
put into a position of fi ghting (or at least working with Mother Nature) to pre-
serve the natural resource that attracted the tourists and residents to the sites to 
begin with. In Walton County, Florida, Hurricane Dennis in 2005 caused 
so much bluff erosion that dozens of permit waivers were granted to allow prop-
erty owners to sink sheetpile buffers into the sand to preclude loss of structures 
to the surf.

While resorts across the Atlantic and Gulf Coasts of the USA fi ght to 
preserve their attractions and their existence, probably the most vulnerable of 
resorts is Grand Isle, Louisiana, 80 km (50 miles) due south of New Orleans 
(Fig. 15.1). A resort destination for two centuries, Grand Isle is slowly 
succumbing to the combined effects of subsidence, sea level rise, shoreline 
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erosion and the onslaught of frequent hurricanes. This chapter examines the 
physical setting, the historical touristic evolution, the physical degradation, 
human adaptation and the current role of the sinking fi shing destination of 
Grand Isle.

Fig. 15.1. Regional setting of Grand Isle (Meyer-Arendt, 1987b).
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The Study Area

Grand Isle is a barrier island, 10 km (6 miles) long and about 1 km (0.6 miles) 
wide (Fig. 15.2). It formed by erosion of a former Mississippi River delta at the 
mouth of Bayou Lafourche and subsequent north-eastward transport of eroded 
sands. A sand spit formed, and after it broke off from the mainland, Grand Isle 
was formed. The island has followed a pattern of realignment characterized by 
natural erosion along its western half and accretion on its eastern half. The west 
end of the island is barely above sea level and thus frequently subject to over-
wash in which extensive silty sand deposits wash across the island (most recently 
following hurricanes Gustav and Ike in 2008). A complex of low beach ridges 
forms much of the island, along with higher (up to 2 m, or 6 ft) ridges (cheniers)
that are colonized by live oak trees (Quercus virginiana). The back-barrier zone 
is dominated by frequently inundated saltmarshes. A fi shing community 
became established on the island in the late 1700s, right at that nodal point 
between reaches of shoreline erosion and shoreline accretion (Stielow, 1977; 
Meyer- Arendt, 1987a, b).
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Historic Tourism Development

Grand Isle became a tourist destination in the early 19th century, primarily for 
wealthy south Louisiana planters and the New Orleans elite. Its tourism evolu-
tion has been described in terms of a resort cycle model by Meyer-Arendt (1985) 
and is briefl y summarized here (Fig. 15.3).
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Grand Isle’s tourism exploration stage began in the early 19th century, as its 
economy progressed from fi shing and smuggling to one of sugarcane and cotton 
cultivation. The island’s summer visitors were primarily wealthy New Orleanians 
and South Louisiana planters who were the occasional guests of Grand Isle plan-
tation owners. By the 1850s, the fi rst summer cottages had been built, as well as 
a small boarding house (Evans et al., 1979).

During this early period, building on the island was designed to accom-
modate the recurring problems of shoreline erosion and storms. Houses and 
village shops, usually built of imported cypress with their fl oors elevated 2–3 feet 
(0.6–0.9 m) off the ground, were located behind the cheniers that offered protec-
tion from wind and waves. Residents were forbidden to cut the oaks that grew on 
these ridges and new trees were planted regularly. Driftwood was left on the 
beach to discourage erosion and residents gathered only enough wood to meet 
basic needs for fuel. Boat docks were located on the protected backside, where 
levees and drainage ditches controlled bayside fl ooding.

The Civil War and salinization of the soil put an end to the island’s plantation 
economy. The old Barataria Plantation was converted to the Grand Isle Hotel 
and 38 slave quarters became guest cottages (Fig. 15.3A). A mule-drawn tram 
carried sea-bathers to the beach, where they could change in bathhouses. Visi-
tors could reach the island in 8 h by steamship from New Orleans, and by the 
1880s many well-to-do south Louisianians were glad to escape the stifl ing sum-
mer heat and humidity to this ‘idyllic subtropical isle’, as author Kate Chopin 
(1899) called it.

It was during this time that the pattern of touristic settlement began to change, 
shifting away from the bay and interior portions of the island toward the beach. 
But fear of storms discouraged tourists from staying in the beach cottages past 
the beginning of the hurricane season and the driftwood remained in place to 
help retard shoreline erosion.

The development stage of Grand Isle’s resort cycle lasted about 70 years. 
The fi rst phase saw the construction of the luxurious Ocean View Hotel (over 
400 feet/120 m long and ‘two blocks from the beach’), 60 new bathhouses, and 
a new railroad on the lower Mississippi River that, with steamship connections, 
shortened the trip from New Orleans to 4 h. Hotel and cottage construction 
began to concentrate along the shorefront. This phase lasted until 1893, when 
an October hurricane destroyed the Ocean View Hotel and most tourism 
infrastructure and took 12 lives. This was the most severe hurricane ever to hit 
Louisiana; at nearby Cheniere Caminada, where the hurricane made landfall, 
700 lives were lost and only four of 400 buildings were left standing. The 
damage on Grand Isle was so devastating that the island was unable to recover 
for many years.

The second phase of development, from 1893–1945, was marked by 
ephemeral spurts of recreational development, but also more hurricanes, two 
world wars and the stock market crash of 1929. Severe hurricanes in 1909 and 
1915 again destroyed incipient tourism redevelopment. Real-estate moguls from 
New York and Florida proposed various schemes, including a seawall for hurri-
cane protection and even a monorail to New Orleans, but interest languished in 
the face of the nation’s preoccupation with World War I. During the Roaring 
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Twenties the Grand Isle Tarpon Rodeo was established, and new beach cottages 
were built. But in the 1930s, many islanders were forced by the Depression to sell 
their property to real-estate speculators who had Florida-style development on 
their minds. About 1500 acres (600 ha) were subdivided into holiday home sites, 
and a network of streets was laid (Fig. 15.3B). A large beachfront hotel, the 
Grand Isle Inn, was built at the island’s east end, and many additional beach 
cottages went up. 

A highway to the island was completed in 1934, which allowed visitors easy 
automobile access to the beach. Soon all recreational activity focused on the 
beachfront (Fig. 15.3C). The beach was cleaned of driftwood, which was burned, 
and beach ridges were levelled to provide more home sites and a better view of 
the sea (Conatser, 1969). From 1945–1960, the beachfront became crowded 
with summer beachfront homes (known as ‘camps’ in Louisiana). Several large 
hotels and numerous rental cottages provided accommodation for tourists. An 
information centre promoting the island was established in New Orleans, and 
lobbying for a state park on the beach began. On weekends as many as 10,000 
tourists came to the island (Stielow, 1977). 

Tourism vis-à-vis the environment

As post-war tourism increased at Grand Isle, so did shoreline erosion. The 
removal of driftwood and the levelling of beach ridges had increased the rate of 
erosion. In the early 1950s, as recreational development boomed, the problem 
became even worse, and public pressure for erosion control measures increased 
(Coleman, 1985).

In response, the state built a series of 14 timber groins along the beachfront 
where erosion threatened the highway. Unfortunately, the groin fi eld proved to 
be even more damaging. The groins increased downdrift erosion, so that there 
was no net accretion of sand in those areas under normal conditions, and during 
storms, the intense scouring of sand around the groins worsened beach erosion. 
Over a million cubic yards of sand were pumped in from offshore to augment the 
beach in the mid-1950s, but in less than a year, almost half of it was lost via lit-
toral drift to the eastern end of the island, which gained markedly in width and 
volume as result. In 1956, Hurricane Flossy carried most of the rest of the fi ll into 
the back-bay area or offshore. In 1958 and 1959, a jetty constructed at the east 
end of the island successfully trapped sand, but the built-up beach here did not 
benefi t the western and central parts of the island where touristic development 
was most concentrated.

Grand Isle’s tourism development began to slow in the early 1960s, primar-
ily because of severe beach deterioration, the ramshackle quality of its tourism 
infrastructure and improved highway access to the more attractive seaside resorts 
of Mississippi, Alabama and Florida. When Grand Isle incorporated in 1963, a 
comprehensive city plan recommended land-use guidelines and erosion control. 
But the land-use proposal was ignored and available funds allowed only periodic 
beach renourishment.
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Category-3 Hurricane Betsy struck Grand Isle in 1965, causing a 3 m (10 ft) 
storm surge that crossed the island and destroyed nearly everything in its path. 
The western beach was severely eroded up to the coastal highway, sand several 
feet thick washed across the island, and the business district was destroyed. Many 
hundreds of people were left homeless.

The hurricane’s impact wasn’t all negative, however: low-interest loans and 
insurance payments encouraged quick reconstruction, the small recreational 
business district sprouted new motels, and the beach was augmented with sand 
for the eastern end of the island. The ‘facelift’ given the island by Betsy revital-
ized its tourist industry for a few years, but by 1975, Grand Isle had again slipped 
into equilibrium. A concrete revetment built by the Corps of Engineers in 1971 
stabilized the coastal highway at the western end but also caused erosion to 
homes downdrift of the project. Mobile homes that had been brought to the 
island as temporary post-Betsy shelters became permanent housing and gave 
the island a makeshift appearance. When Grand Isle was damaged by another 
hurricane in 1974, its future as a resort looked bleak.

A mid-1980s resort rejuvenation?

In the mid-1980s it briefl y appeared that a rejuvenation of sorts was going to 
offset the serious environmental degradation caused by relative sea level rise and 
shoreline erosion. In 1984, using sand dredged from offshore, the US Army 
Corps of Engineers undertook a major beach restoration project at Grand Isle. A 
sand levee was created – an artifi cial dune 11 ft (3.3 m) above sea level, stabi-
lized with vegetation. The levee was fronted by a wide beach, 225 ft (68 m) deep 
and running the length of the island. Grand Isle State Park facilities were expanded 
with an observation tower, a concession shop and a 400-ft (122 m) fi shing pier. 
The project was completed in early 1985 (Meyer-Arendt, 1987a).

As a result of the touted benefi ts of this project, interest in Grand Isle perked 
even before construction began. The island’s fi rst condominiums and a modern 
marina were built, summer camp construction increased, and plans were made 
to build a major new hotel and to expand recreational development into the 
back-barrier wetlands (Coastal Environments, Inc., 1986). Various newspapers 
throughout the state carried stories about the ‘new’ Grand Isle, with such titles as 
‘The Cajun Riviera’ and ‘Grand Isle is Back and Ready for Boom’.

Unfortunately for Grand Isle, 1985 was a record hurricane season, as Danny, 
Elena and Juan all caused major damage to the island. Winds and storm surges 
fl attened the new levee (in places) and scoured the beach, sending tonnes of 
sand sprawling across the island. Some agreed that the beach nourishment and 
levee construction project minimized property damage, but it was clear that 
Grand Isle’s hopes for tourism rejuvenation had been dashed (Gill, 1986).

Whether this rejuvenation would have been a fl ash in the pan, a brief renewal 
after Hurricane Betsy, or a genuine renaissance, in which wise management 
would have forestalled resort decline indefi nitely is unfortunately now a moot 
question.
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Grand Isle 1985–2010

Since 1985 conditions at Grand Isle have deteriorated both physically and tour-
istically. Elevated water levels in the Gulf of Mexico and periodic hurricanes 
(including Katrina in 2005 and Gustav in 2008 and their associated storm 
surges), coupled with land subsidence, have taken a severe toll on the resort.

Since 1985, there has been great public (and political) awareness of land 
loss and shoreline erosion in Louisiana, and the little resort of Grand Isle lies at 
the epicentre of environmental problems. Whereas New Orleans may command 
the attention of the international media after an event such as Hurricane 
Katrina (2005), Grand Isle may be seen more as a bellwether of the environ-
mental condition of south Louisiana. Indirectly the causes for environmental 
degradation may be deltaic subsidence and global warming, but direct causes 
include (relative) sea level rise, erosion (along both the Gulf and the bay sides), 
increased hurricane activity and human-induced physical changes (Gonzalez 
and Törnqvist, 2006). A survey of elevation benchmarks by the National Geodetic 
Survey found that Highway 1 (the main highway leading to Grand Isle) had 
subsided as much as 1 foot (0.3 m) between 1982 and 2002 (NOAA, 2003).

In the early 2000s, Louisiana has moved beyond producing studies of the 
problems and disseminating information to the general public. The state is mov-
ing toward implementing various sorts of restoration projects, including diverting 
sediments into regions of wetland loss and combating erosion via breakwaters, 
riprap revetments and beach nourishment. In 2009, the US Army Corps of Engi-
neers presented its draft Louisiana Coastal Protection and Restoration (LACPR) 
plan, although that has already been criticized for not offering a ‘comprehensive 
long-term plan for structural, nonstructural, and restoration measures across 
coastal Louisiana’ (NRC, 2009). Rosati and Stone (2009) outline design guide-
lines for major portions of the Louisiana shoreline. Most of these restoration 
efforts are targeted for unpopulated areas, but Grand Isle holds a special place in 
the hearts of south Louisianians.

Grand Isle has had various beachfront ‘makeovers’ since the hurricane 
season of 1985, and in most cases it was a generous infusion of federal funds 
that made this possible. Renourishment of the beach and patching of the bro-
ken sand levee has been undertaken numerous times, most recently in 2008 
following Hurricane Gustav (Fig. 15.4). Although few, if any, scientifi c studies 
touted the benefi ts of rocks on the beach, in the 1990s several barge-loads of 
rocks were placed both offshore and on the beach, giving the visage of Grand 
Isle an almost-Zenlike appearance, especially when the surrounding beach is 
freshly raked (Fig. 15.5). Extensive offshore breakwaters have been placed 
along the north-east Gulf side of the island as well as along much of the bay-
side (Fig. 15.6). Bencaz and Birdseye (1990) found that Grand Isle had actu-
ally increased in area since 1945 because of the extensive beach nourishment 
and also that bayside erosion was much worse than Gulf-side erosion. In any 
case, Grand Isle is environmentally vulnerable to sea level rise and shoreline 
erosion, and engineering works may just be stopgap measures to offset a natural 
decline (Fig. 15.7).
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Fig. 15.4. Post-Hurricane Gustav sand levee, Grand Isle (photo by author, 2009).

Fig. 15.5. Rocks on beach, central Grand Isle (photo by author, 2009).
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Fig. 15.6. Offshore breakwater, bayside of Grand Isle (photo by author, 2009).

Fig. 15.7. Recreation on a shrinking beach, Grand Isle (photo by author, 1991).
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In terms of tourism, Grand Isle does not appear that much different today than 
it did in the past. The landscape of 2010 is eerily similar to that of the post-hurricane 
season of 1986. Periodic levelling of the island by hurricanes ensures – thanks to 
federally-subsidized insurance payouts – continuous new post-storm construction 
(Fig. 15.8). In the mid-1980s, there were plans to construct an elaborate resort 
complex in the back-barrier wetlands, on the property of the antebellum Barataria 
Plantation (Coastal Environments, Inc., 1986), but a recession and diffi culty in 
obtaining wetlands construction permits halted this development (Fig. 15.3D). In 
2010, a smaller-scale version of this back-barrier development (a residential canal 
subdivision named Queen Bess Bay) was under construction.

But the built environment masks the true human landscape beneath. The 
beach-goers are now rare on Grand Isle, having moved to nicer Gulf Coast 
beaches east of Louisiana (notably in the Florida panhandle). Grand Isle State 
Park has experienced steady declines in visitation, and even its closing (following 
Hurricane Gustav in August 2008) has not impacted island tourism revenues 
signifi cantly (Fig. 15.9). A sociological study of local residents in 2004 found that 
in spite of strong place attachment to Grand Isle, many were resigned to aban-
doning the island in view of continued sea level rise and related environmental 
degradation (Burley et al., 2004). 

It has been suggested that coastal communities that face inundation due to 
climate change (e.g. rising sea level) have three options: protection, accommo-
dation and retreat (Few et al., 2007). Grand Isle has shifted from a strategy of 
protection to one of accommodation. Hard and soft structural protection has 

Fig. 15.8. A typical recreational stilt camp, Grand Isle (photo by author, 2009).
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proven to be stopgap at best, and although it may always remain a political pri-
ority, its effectiveness cannot be guaranteed. Accommodation via home-raising, 
roof-fastening and other defence mechanisms against water and wind – as well 
as rebuilding after every storm – appears to be the dominant adaptation strategy. 
Retreat – in the sense of moving buildings and roads back from the shorefront – is 
not an option because of the low (and sinking) physical setting (although indi-
vidual residents are abandoning the island and retreating to higher ground 
further inland in Louisiana).

What may become left behind on Grand Isle is a fi shing destination. Fisher-
men are concerned less about resort aesthetics than they are about good fi shing 
(Fig. 15.10). Grand Isle has always been a destination for fi shermen, and the 
Grand Isle Tarpon Rodeo is billed as the ‘oldest deep-sea fi shing rodeo in the 
USA’ (Meyer-Arendt, 1985). But over time, and defi nitely since 1985, the non-
fi shing resort functions have gradually dwindled away to but a tiny portion of the 
overall resort economy. There are few restaurants (why would fi shermen order 
fi sh in a restaurant, anyway?), and the most popular was for sale in 2009. The 
few modest motels on the island mostly cater to fi shermen and proudly display 
fi shing emblems on their façades. There are elevated stilt-trailer camps geared 
almost exclusively to fi shermen. Most residential properties, many of which are 
mobile homes (caravans) or pre-manufactured housing raised on pilings as high 
as 14 ft (4.3 m) or more above sea level, are owned by fi shermen. Even the fan-
cier vacation homes are owned by wealthier recreationists attracted to fi shing. 
The only vacant areas upon which to develop new housing on Grand Isle are in 
the back-barrier, where the residential-canal subdivision is currently being devel-
oped. While lots are being pre-sold for this ‘gated waterfront community’ in the 
‘heart of Grand Isle’, it is hard to imagine this neighbourhood catering to anyone 
other than seasonal recreational fi shermen.
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Summary

Grand Isle is an old seaside settlement with a resort tradition dating back over 
two centuries. This long tradition of tourism may be traced to the island’s relative 
proximity to New Orleans, at one time the second most populous city in the 
USA. But Grand Isle’s location in the heart of a subsiding Mississippi River del-
taic plain has made it vulnerable to sea level inundation and tropical storms and 
hurricanes. Its tourism economy long characterized by cycles of boom and bust 
(related both to economic as well as environmental factors), Grand Isle has 
declined ever since a brief boom in the mid-1980s when a protective sand levee 
and wide beach were built. But structural protection alone is not ensuring the 
survival of the resort community. Beach tourists have shifted their sun–sand–
sea–surf attentions elsewhere, and long-term residents are abandoning their 
multi-generational home island. Some residents and recreational fi shermen are 
adapting to the environmental degradation by living with periodic onslaught of 
hurricanes and storm surge and rebuilding anew after every catastrophe. Whether 
this pattern can be sustained forever – or even until 2100 – remains to be seen.

Postscript

To compound the environmental problems that Grand Isle faces, on 20 April 2010 
the BP-owned Deepwater Horizon mobile offshore drilling unit exploded – less 

Fig. 15.10. Fishing off the old Grand Isle–Cheniere Caminada Bridge, an enduring 
past-time (photo by author, 2009).
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than 70 miles (110 km) from the island – and the ruptured pipe sent millions of 
gallons of oil and gas into the Gulf of Mexico. By the end of May, the oil had 
washed ashore on the beaches and in the wetlands surrounding Grand Isle, effec-
tively ruining the summer tourist season, the fi shing industry and the island econ-
omy in general. In summer 2010, as the oil continued to fl ow, the only bright spot 
in the economy was the BP-funded cleanup and remediation effort. While this 
appears to be the ‘nail in the coffi n’ for Grand Isle, the resort island has been 
resilient in the past. I suspect it will slowly recover from this disaster, even as it 
slowly sinks into the Gulf.
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16 Impact of Climate Change on 
Island Tourism – the Balearic 
Islands: Impacts, Vulnerability 
and Critical Management 
Issues

ALVARO MORENO

Historic Growth of the Destination

The Balearic Islands autonomous community is situated off the east coast of 
mainland Spain, in the Mediterranean Sea. The capital of the region, Palma, is 
located on the biggest island – Mallorca – about 130 km east of Valencia. There 
are another two major islands called Menorca and Ibiza and three smaller ones – 
Formentera, Cabrera and Dragonera (Fig. 16.1). 

The history of the Balearic Islands as a tourist destination goes back more 
than 100 years (Bayón Marine et al., 1999). In 1905 the Fomento de Turismo de 
Mallorca was created, the fi rst institution of its kind, that aimed to attract and 
entertain visitors to the islands. During the fi rst 30 years of the 20th century, the 
fi rst hotels were built and tourism activities started to have relevance, particularly 
in Mallorca between 1925 and 1930. In 1935, Mallorca received more than 
40,000 tourists, mainly upper-class visitors from other Spanish regions. This 
tourism evolution was interrupted by the occurrence of the two World Wars and 
the Spanish Civil War. It was not until the 1950s that the Balearics start their race 
to become one of the major tourism destinations in Europe. Several reasons 
explain the growth that started in the 1950s. At the global scale, the improve-
ment of workers’ rights, including the introduction of paid holidays, together with 
technological development and improvements in the means of transport made 
the islands more accessible than ever to the main international source markets. 
The decision of the United Nations to remove the economic restrictions on 
Spain (put in place as a mean of pressure to the dictatorship of General Franco) 
and the policies and infrastructure development during these years opened the 
borders to international tourism.

The rapid growth during the 1950s, 1960s and 1970s coincided with the 
emergence of package holidays from western and northern European markets 
and the development of mass tourism. In this period the islands, and especially 
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Mallorca, experienced a process of homogenization, uncontrolled development 
with lack of planning and poor quality construction, a phenomenon that has 
received the name of ‘balearization’ and a concept that explains some of the chal-
lenges the tourism industry faces today (Robledo and Batle, 2002; Bramwell, 
2004). To give an idea of the exponential growth of arrivals the Balearic Islands 
experienced during this period, it is worth mentioning that the milestone of one 
million arrivals per year was reached in 1965; in just 15 years the ratio changed 
from 1 tourist per 5 inhabitants to 2 tourists per inhabitant (Bayón Marine et al.,
1999): a ten-fold increase. In the 1980s, problems associated with this unre-
strained growth became apparent, with environmental degradation becoming a 
serious issue and the whole destination receiving lower-income visitors and an 
image of downmarket and poor standards (Essex et al., 2004). Following the 
terminology coined by Butler (1980), the destination was entering the ‘stagnation’ 
and ‘decline’ phases and required management intervention if its ‘rejuvenation’ 
was to be ensured. This intervention of the local authorities and industry 
started in the 1990s in an effort to control tourism development, and improve 
standards and the overall quality of the sector, focusing on product diversifi cation 
and the attraction of higher-income tourists. The consequences of this 
intervention have been diverse and are discussed in some more detail below.

Current Tourism Trends

The most up-to-date and complete overview of the state of tourism in the Balearic 
Islands is published every year by the Conselleria de Turisme (Balearic Tourism 
Ministry). The evolution of arrivals by air shows a clear increase of approximately 
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Fig. 16.1. Location of the Balearic Islands.
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57% between 1994 and 2008 (Fig. 16.2). The positive trend in arrivals halted in 
2000, when a negative tendency started that lasted until 2003, mainly due to the 
economic crisis in Germany (Aguiló et al., 2005). Since then, and with the excep-
tion of 2008, arrivals have increased yearly. According to the latest report avail-
able from the Conselleria de Turisme (2009), the Balearics received in 2008 a 
total of 13.1 million tourists arrivals, of which 96% arrived by air and 4% by sea. 
Foreign visitors outnumber domestic tourists (76% against 24%, respectively), 
and the international markets are dominated by Germany (32%) and the UK 
(27%). In 2008, as compared to 2007, there has been a drop of 1% in the total 
number of arrivals: while the number of foreign visitors increased by 0.9%, the 
number of Spanish tourists decreased by 6.5%. A trend towards shorter stays has 
also been observed: from 11.1 days on average in 2005 to 9.9 days in 2008. The 
economic signifi cance of the sector can be easily envisaged. In the Balearic 
Islands, tourism is responsible for 44.2% of the GDP and employs directly and 
indirectly 30.8% of the active population. Tourism is also a major source of rev-
enues for the regional government, generating 42.5% of the total earnings by 
means of taxes (Conselleria de Turisme, 2008).

Seasonally, the distribution of arrivals is characterized by a clear summer 
peak: 46.9% of the tourists visit the islands in the months of July, August and 
September, and 79% if the period is extended to include May, June and October 
(Fig. 16.3). Two elements explain this seasonal concentration: the profi le of the 
tourists and their motivations for choosing this destination. Roughly 40% of the 
visitors to the islands are between 25 and 44 years old; 92% of them come with 
their families for leisure (Conselleria de Turisme, 2009). This implies that, to a 
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great extent, these tourists are limited in their choice of the holiday period by the 
school and work holidays. Senior citizens (age above 64), the market often asso-
ciated with higher fl exibility in choosing their vacation time, represent only 13.2% 
of total arrivals and the smallest group of all recorded.

The motivations of tourists to choose the Balearic Islands are a second 
and very important factor explaining the marked seasonality. Research by 
Kozak (2002) among German and British tourists found out that weather is 
the most powerful destination attribute for a summer vacation on the Balearic 
Islands. Similar results were also presented by Lohmann and Kaim (1999) and 
Aguiló et al. (2005). This preference for climatic attributes is therefore another 
factor determining the summer concentration of tourists. Based on the data 
presented before, and according to Aguiló et al. (2005), it can be argued that 
‘sun and sea’ is the main tourist product attracting tourists to the islands. 
However, and due to the intervention of the Balearic government and busi-
nesses to curve the declining arrivals during the 1980s, there has been an 
important effort to diversify the activities offered to tourists besides the typical 
beach tourism. The evolution in recent years of nautical, cruise and golf tourism 
is summarized in Fig. 16.4. 

Motivations, together with the activities that tourists carry out during their 
stay, play a major role in understanding the potential climate change impacts on 
tourism; when motivations and activities are heavily dependent on the weather 
of the destination, climate change impacts can be expected to be greater (Moreno 
and Becken, 2009). The combination of weather-driven pull factors and highly 
sensitive tourism products – beach tourism – imply the Balearics will be very 
vulnerable to the impacts of climate change.
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Current Tourism Issues and Challenges

Some of the major management issues and challenges that the Balearic Islands 
are facing at present are rooted in the mass tourism model the islands experi-
enced during the 1950s and 1960s. Overdevelopment of infrastructures and 
residential areas (unplanned to a great extent), deterioration and disappear-
ance of environmental attributes and dependence on northern European tour 
operators and markets are some of the major weaknesses of this clearly unsus-
tainable model. The decline in arrivals during some periods and the negative 
tendency of other variables such as the declining expenditure per tourist, made 
some authors suggest that any rejuvenation strategy of these mass market 
resorts was condemned to fail (Knowles and Curtis, 1999). On the other hand, 
Aguiló et al. (2005) suggest that the market reality does not support this view 
as recent trends indicate that there is still ample demand for ‘sun and sand’ 
tourism in the Balearics. In addition, there has been a profound restructuring 
process based on quality-based measures and the application of sustainable 
development-guiding principles. Current tourism plans are precisely focused 
on this commitment to rejuvenation strategies and environmental protection to 
halt the decreasing arrivals. Sustainable development principles have become 
a fundamental component in the new tourism planning. The district of Calvià – 
once a major tourist area that experienced severe degradation due to unplanned 
tourism development – is a good example of successful rejuvenation related to 
the implementation of the Agenda 21 for sustainable tourism (EC, 2000). 
However, not all measures have obtained the expected support and results. A 
good example of this is the case of the ‘ecotax’, which was agreed upon by the 
parliament in 2001 as a response to the increasing environmental degradation 
related to tourism. The ‘ecotax’ was contentious from the beginning and found 
a strong opposition both from hoteliers (who were supposed to collect the tax 
from tourists) as well as from tour operators. Introduced in May 2002, the 
polemic tax was abolished in November 2003 (Palmer and Riera, 2003; Essex
et al., 2004).
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Some major challenges remain for the islands, with resource availability, 
especially water, needing special attention as it is already a major issue and is 
likely to be signifi cantly affected by climate change, threatening the short- and 
long-term sustainability of the Balearic tourism industry. Several elements play 
a role in determining the pressure of tourism on water resources, including the 
volume of tourists, the type of activities offered and their geographical and 
temporal concentration. Water consumption by tourists is known to be higher 
than that of the resident population and the type of amenities developed for 
tourists are in many cases water intensive (Essex et al., 2004). In addition, 
temporal concentration of visitors during the drier months of the year (almost 
50% of arrivals occur between July and September) adds extra pressure over 
the water resources of destinations. During the 1980s and 1990s, the con-
tinuous growth in the housing and tourist sector (more than 100,000 beds 
between 1995 and 2000 in Mallorca alone (Consell de Mallorca, 2004)) and 
the efforts made to revitalize and diversify the sector were associated with 
important increases in water demand; in 1999, the gross average consumption 
in Mallorca was 367 l/day (Garcia and Servera, 2003; Essex et al., 2004). 
These elements, combined with the use of irrigation in farmlands (62% of total 
water demand), the natural seasonal and annual variability and the geophysi-
cal characteristics of the islands have had important consequences on the 
water resources. Between 1973 and 1994, the water table of the main aquifer 
in Mallorca had been lowered by 110 m and saltwater contamination of the 
aquifers due to saline intrusion (rendering them useless for irrigation or human 
consumption) has become a major problem for the water supply of the island 
and consequently for the tourism sector (Essex et al., 2004). In Mallorca, three-
quarters of water requirements are covered by groundwater, a major source of 
vulnerability given the fact that already in 1998 eight of the 21 hydrological 
units were over-exploited, six of them suffering problems of saline intrusion 
(Kent et al., 2002).

Existing and Perceived Climate Change Impacts

The Mediterranean region has been identifi ed as being highly vulnerable to the 
impacts of climate change. In the Balearic Islands, the historical climate records 
for temperature (1976–2006) and precipitation (1951–2006) available provide 
information of the observed changes during the last decades. An increase of the 
maximum temperatures has been recorded at a rate of 4.83°C/100 years, much 
higher than the global average increase. As a matter of fact, the mean warming 
in Europe in the past has been approximately twice as rapid as the global aver-
age, a trend that can also be observed on the Balearics. As for rainfall, the aver-
age annual precipitation has shown a negative linear trend of −170 mm/100 
years (30% reduction per 100 years compared to the 550 mm reference value) 
(Conselleria de Medi Ambient, 2008). These trends constitute a remarkable 
example that supports the projections of a warmer and drier Mediterranean as 
projected by the IPCC (2007).
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According to the study by Moreno et al. (2005) for the Spanish Environmen-
tal Ministry, the potential climate change impacts in Spain and in the Balearic 
Islands specifi cally are:

 ● Mean temperatures: increases in mean temperature in the Balearics during the 
21st century of 3–4°C in winter and up to 5°C in the summer (A2 scenario);

 ● Accumulated precipitation: overall, a greater variability in the temporal and 
spatial distribution of precipitation can be expected, with a generalized trend 
to less annual precipitation during the summer months and without appre-
ciable changes in the rest of the year (A2 scenario);

 ● Sea level rise: for the Balearics, a realistic scenario points towards a rise of 
50 cm. In the face of this rise, beaches (especially those that are confi ned by 
human infrastructures) are expected to be the most vulnerable to processes 
of inundation and erosion. Combined with the increasing extraction of water 
for human consumption and the reduction of precipitation, sea level rise 
may lead to processes of saltwater intrusion into aquifers and their deteriora-
tion and unsuitability for human and ecosystem services;

 ● Impacts on biodiversity and ecosystems: severe impacts on wetlands and 
animal and plant communities (both terrestrial and marine), favouring 
the expansion of invading species and plagues, the frequency of forest 
fi res, processes of land degradation and desertifi cation and the loss of 
fertility;

 ● Interannual variability of monthly values: increase in the range (+20%) and 
frequency of monthly thermal anomalies (i.e. in the anomalous hottest 
months in the future climate, the temperature increases will be around 20% 
higher than the projected values for average warming);

 ● Frequency of extreme events: the occurrence of fl ash fl oods, droughts and 
heat-waves are not new in the Balearics. Although climate models provide 
very limited information about the trend of these phenomena, it can be 
assumed that any increase in the frequency or intensity will have severe 
implications for the tourism industry.

The way in which tourism in the Balearic Islands will be affected by these climate 
change impacts has not been systematically assessed, although several studies 
exist that explore the implications of some of these impacts for tourism in the 
Mediterranean as a whole (Amelung and Viner, 2006; Perry, 2006; UNWTO, 
2008). The decreasing climate suitability for summer tourism in the Mediterra-
nean due to heat stress associated with high temperatures is recurrent in these 
studies. Overall, the tourist season is projected to extend over the spring and 
autumn, while the summer loses part of its attractiveness due to excessive heat. 
However, most of these studies are based either on qualitative hypothetical 
descriptions (e.g. Perry, 2005, 2006) or on models that were not specifi cally 
designed for sun and sea tourism and therefore of limited application to the case 
of the Balearic Islands (Amelung and Viner, 2006). Little is known about the 
existence of thresholds – especially related to temperature – affecting the percep-
tion of comfort or safety of beach users and beyond which tourists might not be 
willing to stay at a destination. Although some studies exist about the stated pre-
ferred temperature for beach tourism, they must be considered with caution as 
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they have not been validated with on-site data or compared to real behaviour 
(e.g. Morgan et al., 2000; Scott et al., 2008; UNWTO, 2008). Other studies have 
attempted to observe behaviour and compare it to weather conditions and no 
upper threshold could be found, suggesting that previous studies might have 
overstated the impact of heat events on beach tourism (Martínez Ibarra, 2006; 
Moreno et al., 2009). Regardless of the lack of certainty about exact temperature 
thresholds, it is possible that the increase of several degrees during the summer 
season as projected by climate models will have important consequences on 
tourists’ comfort.

The Vulnerability of the Balearic Tourism Sector to Climate Change

This section aims at fi lling the gap in the lack of knowledge about climate change 
impacts on Balearic tourism by providing a guiding framework for the assess-
ment of vulnerability. Vulnerability is a concept commonly used in climate change 
studies and it represents the degree to which a system is able to cope with or is 
susceptible to the adverse effects of climate change. Vulnerability is a function of 
the exposure to climate impacts, the sensitivity to these changes and the capacity 
to adapt to, avoid, or reduce the impacts. Although broad world regions, ecosys-
tems or sectors are regularly used as the units of analysis of vulnerability assess-
ments, it has been recognized that there is a need to switch this approach towards 
coupled human–environment systems (Turner et al., 2003; Schröter et al., 2005; 
Füssel, 2007; Polsky et al., 2007). Based on these concepts, Moreno and Becken 
(2009) have developed a methodology to facilitate the assessment of tourism 
vulnerability to climate change. The assessment is rooted in strong stakeholder 
participation and comprises fi ve steps: (i) description of the economic, environ-
mental and social context of the destination and key tourism activities; (ii) char-
acterization of the climate and identifi cation of key hazards and selection of 
tourism component–climate hazard subsystems (human–environment systems); 
(iii) operationalization of vulnerability by identifying the components and 
indicators to defi ne the exposure, sensitivity and adaptive capacity of each 
tourism-hazard subsystem; (iv) integration of individual assessments from (iii) 
and analysis of non-linearities, interdependencies, future scenarios and overall 
vulnerability of the tourism destination; and (v) communication of results. 
Derived from the information presented in the previous section, three key tourism-
hazard subsystems of the Balearic Islands (step ii) could be proposed (this 
analysis is elaborated for illustration purposes and is not derived from stakeholder 
consultation): 

1. Tourists’ comfort–temperatures change leading to heat stress. As explained 
previously, it is possible that an increase in temperatures may lead to increas-
ing tourists’ discomfort. Although not formulated for beach tourism, analy-
sis of the climatic suitability for tourism in the Balearics by means of the 
Tourism Climatic Index (Mieczkowski, 1985) shows that by 2080 summer 
months could reduce their attractiveness due to heat stress (Amelung and 
Viner, 2006).
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2. Water availability for tourism – precipitation patterns. The IPCC technical 
report on water and climate change projects that annual runoff in southern 
Europe may be up to 23% lower in the 2020s, and 36% lower in the 2070s 
according to the different model calculations. The same report also predicts an 
increasing drought risk: in parts of Spain, today’s 100-year droughts are projected 
to return every 10 years (or fewer) on average by the 2070s (Bates et al., 
2008). Groundwater exploitation and sea level rise are likely to intensify the con-
tamination of freshwater resources, reducing even further the water availability for 
human uses and ecosystem services (Kent et al., 2002).
3. Beach conditions – change on coastal dynamics. The unplanned urban 
development and modifi cation of the coast has led to degradation processes 
over the beach-dune system and the implementation of renourishment plans, 
although the result seems to be an acceleration of the beach erosion processes 
(Garcia and Servera, 2003). ‘Urban beaches’ – surrounded by architectural 
elements, disconnected from the dune fi eld and requiring artifi cial nourishment 
due to the absence of sediments – are therefore more vulnerable to sea level rise 
and beach erosion processes. According to the European Commission, the 
Balearic Islands have ‘high exposure’ to coastal erosion, including the effect of 
sea level rise (EC, 2004).

The operationalization of the tourists’ comfort–temperature changes subsystem 
is represented in Fig. 16.5 as an example. The exposure of the system to this 
hazard includes components such as ‘temperature changes’ or the changes in the 
‘climate suitability’ for tourism. Temperature changes could be measured by 
monitoring the ‘temperature variation’ for the different seasons and the ‘number 
of days in the year with maximum temperatures above x degrees’, with x repre-
senting a certain threshold found to cause heat stress for beach tourism. Climate 
suitability is measured by ‘changes in tourists’ comfort’ as measured by some indi-
cator like the Tourism Climatic Index adapted to beach tourism ((TCI) Mieczkowski, 
1985). Sensitivity can be described through the characteristics of the ‘infrastruc-
tures’ and the ‘tourists’ perceptions’. The sensitivity of the infrastructures is mea-
sured by the ‘number of hotels which are air-conditioned’, and ‘tourists’ climatic 
preferences’ and ‘country of origin’ function as indicators of the sensitivity of 
tourists. Finally, adaptive capacity is determined by the ‘institutional’, ‘fi nancial’ 
and ‘managerial’ components. Institutional support is refl ected on the existence 
of ‘early warning systems’ in case of heat-wave periods and by ‘monitoring and 
enforcing’ construction standards that deal better with new climate conditions. 
The ‘investment into adaptation’ is used as indicator of the fi nancial support. 
Finally, management strategies is monitored by the ‘diversifi cation’ and ‘mar-
keting’ programmes and the implementation of ‘building standards’ on all new 
tourism developments.

Overview of Current Management and Policy Strategies

Throughout the more than 50 years of tourism expansion, the Balearic Islands 
have developed an elaborate set of norms and laws to control and regulate the 



Impact of Climate Change on Island Tourism  227

growth of tourism. It has been acknowledged many times that the continuous 
development of new tourist infrastructures generates a negative image of over-
development of the islands. In practice, however, tourism laws have not only 
been unable to stop growth, they have stimulated growth in many cases. 

Clearly, tourism is not only regulated by tourism plans and the Balearic Tourism 
Ministry; it is also affected by general spatial planning and coastal management 
plans among others. In other words, the division by sector or areas within the 
regional government has an effect on the high fragmentation of information, 
where for example tourism management and climate change plans affecting 
tourism are coordinated by different governmental divisions and not integrated. 

Fig. 16.5. Hypothetical operationalization of the tourists’ comfort-temperatures changes 
subsystem (adapted from Moreno and Becken, 2009).
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Legislation at different levels – from local to international – often has an effect on 
regional destination management as well.

To illustrate this data fragmentation and regulation overlap, three documents 
are briefl y described, the fi rst two setting the basic regulatory framework of tour-
ism management and the last one showing the initiatives that the Balearic Islands 
are taking in the fi eld of climate change. The fi rst of these documents is the secto-
rial plan regulating tourism (Plan de Ordenación de la Oferta Turística (POOT), 
Consell de Mallorca, 1995), which identifi es tourism as the main economic driver 
of the island of Mallorca and includes among its objectives the improvement of 
the tourism offering, the determination of the carrying capacity, the promotion of 
measures to control excessive urban development of the coast and the renova-
tion of obsolete tourism accommodation. The second legal text relevant to tour-
ism management is the territorial plan of Mallorca (Plan Territorial de Mallorca 
(PTM), Consell de Mallorca, 2004), which analyses the current situation of 
aspects as diverse as education centres or energy resources and proposes guid-
ing principles for their management and future development. In terms of tour-
ism, this plan aims at adapting the tourism offering to the new motivations of 
demand, valuing the environmental aspects of tourist destinations and fostering 
the quality of the products. It is remarkable that despite the recognition of con-
trolling excessive development in urban and coastal areas and the associated 
environmental degradation, the goals marked by the plan are to be achieved by 
making terrain available for the construction of 183,000 houses, which will 
increase substantially the pressures on the territory and its resources (Exceltur, 
2007). These two documents (POOP and PTM) are specifi c for the island of 
Mallorca, although similar documents exist for the other islands. Despite the rec-
ognition of tourism as the main driver of the economy on the islands, none of the 
reports makes any reference or proposes any policy or management plan in rela-
tion to climate change and therefore to the vulnerability of the sector to its 
impacts. Some local governments are taking initiatives to compensate for the 
absence of a common strategy for the whole autonomous community. Ibiza is 
probably one of the most active ones at addressing the issue of climate change 
and tourism. It has taken several initiatives, such as the organization of the inter-
national conference ‘World Heritage, Tourism and Climate Change – Sharing 
knowledge & good practices’ in May 2008.

The lack of a common climate change and tourism strategy does not mean 
climate change is not seen as an important issue by the regional government. In 
2005, the Government of the Balearic Islands created the general climate change 
offi ce (Direcció General de l’Ofi cina del Canvi Climàtic) with the role of coordi-
nating the measures of the region on climate change and which belongs to the 
Balearics’ environmental ministry. In the same year, the fi rst Balearic strategy 
against climate change was approved, and in 2008 the action plan (Pla d’Acció) 
was presented, including the mitigation measures the Balearic Islands will imple-
ment in the period 2008–2012. This action plan is structured around six sectors, 
including tourism and commerce, and provides specifi c measures to reduce 
greenhouse gases emission and indicators to monitor their development over 
time. It also includes a number of generic measures, which are not specifi c for 
any sector, and that aim at changing the frame of reference in which the policies 
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and sector programmes are developed (e.g. education). The mitigation mea-
sures specifi c for the tourism sector are included in Table 16.1. Adaptation to 
climate change is an issue that still has not been addressed by the regional 
authorities.

Summary and Conclusions

The Balearic Islands are one of the oldest and most important tourism destina-
tions in the Mediterranean. Their success is based on a model of package holidays 
with highly competitive prices and rooted in the intrinsic beauty of the islands 
combined with the pleasant weather. Tourism is now the main economic activity, 
and therefore the islands rely heavily on tourists’ fl ows, mainly linked to beach 
tourism. The geographical location of the Balearic Islands (west Mediterranean) 

Table 16.1. Mitigation measures for tourism and commerce included in the Balearic action 
plan to fi ght climate change (Conselleria de Medi Ambient, 2008).

Component Measure Indicator

Energy effi ciency 
 and saving

Development of entrepreneurial 
 policies of effi cient use of energy 
 (e.g. lighting, air conditioning, 
 heating, etc.)

Number and cost of grants

Incorporate an assessment of 
 GHG emissions and corrective 
 measures on the application of  
 licences for tourism activities 

Number of projects that include the 
 assessment of GHG emissions
Number of correcting measures 
 per project

Good practices 
 and technological 
 improvements

Promotion of the use of more 
 energy-effi cient technologies 
 and their monitoring on tourism 
 accommodation

Number of accommodations that 
 installed these mechanisms
Energy consumption of the sector

Promotion of good practices by 
 medium and small businesses 
 and certifi cate of best practices

Number of businesses with quality 
 certifi cate

Advice to the Balearic Islands 
 and chamber of commerce for 
 a sustainable entrepreneurial 
 activity

Consumption of companies
Number of companies with 
 certifi cate of environmental 
 management
Number of environmental audits 
 carried out

Promotion of good practices in 
 the fi eld of environment by the 
tourist sector

Number of establishments with 
 Environmental Management 
 Systems (e.g. Ecolabel)

Development of 
 regulations

Creation of a law to promote 
 energy savings on tourism 
 establishments

Energy consumption by the 
 tourism sector
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and the high dependency on weather conditions of beach tourism, make the 
destination highly vulnerable to climate change. Increasing temperatures might 
lead to heat stress during the summer months, whereas changes in precipitation 
patterns might reduce the availability of water for tourism and other activities. 
Sea level rise might have severe implications for tourism activity, exacerbating 
current issues such as saltwater intrusion in aquifers and important problems of 
beach erosion and degradation due to the high degree of anthropogenization of 
the coast.

Past efforts to revitalize the tourism sector in this mature destination have 
focused on product diversifi cation and environmental protection; climate change 
has been neglected so far. Despite the interest the regional government shows for 
the issue (e.g. with the creation of a specialized offi ce within the regional environ-
mental department), this interest has not been refl ected yet in any legal docu-
ment on tourism management: future tourism planning is still completely 
unconnected to climate change from a legal point of view, particularly regarding 
adaptation. In this sense, authorities and businesses should realize that current 
tourism management strategies will be insuffi cient to deal effectively with future 
climate change.

Our lack of understanding of how tourism is affected by climate change is a 
major source of uncertainty that needs to be tackled. To help increase the knowl-
edge base on climate change impacts on the islands, a vulnerability methodol-
ogy has been proposed. This methodology should provide a framework for the 
systematic assessment of major hazards and possibilities for adaptation in the 
tourism sector. However, to gain an integrated view guiding adequate manage-
ment of the destination, climate change knowledge must be combined with other 
components, including the sensitivity to the costs of transport and oil prices, 
weather anomalies, change in tourists’ preferences and market trends and the 
appearance of new competitors. The combination of these elements in tourism 
management plans is likely to improve the sector’s awareness and its resilience 
to climate change and other shocks.
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17 The Impact of Climate Change 
on Reef-based Tourism in 
Cairns, Australia – Adaptation 
and Response Strategies for a 
Highly Vulnerable Destination

ROBYN F. WILSON AND STEPHEN M. TURTON

Introduction 

Australia’s Great Barrier Reef (GBR) is the world’s most spectacular coral reef 
ecosystem and is a major international and domestic tourist destination. It is 
recognized by UNESCO as a World Heritage Site and is frequently cited as 
one of the seven wonders of the natural world. However, despite the level of 
protection afforded by its World Heritage status and high level of manage-
ment through its status as a marine park, it is not immune to the impacts of 
climate change. It is recognized as a critical tourist destination under threat 
from anthropogenic induced climate change and other human pressures, 
including nutrient and sediment runoff from adjacent river catchments into 
the GBR lagoon (Lewis et al., 2007; Scott et al., 2007; UNESCO WHC, 
2007).

In this chapter we present a synthesis of existing knowledge on anticipated 
biophysical changes to the GBR due to anthropogenic climate change over the 
next 10, 40 and 60 years with implications for the reef-based tourism industry 
based in the Cairns region. On the basis of the existing knowledge of likely bio-
physical impacts of climate change on the GBR, we present fi ndings of stake-
holder interviews and a social learning workshop used to identify and prioritize 
adaptation strategies and responses for the Cairns tourist industry for the three 
timeframes into the future.

The Cairns Tourism Region

The Cairns tourism region (Fig. 17.1), which encompasses the land and reef 
areas from Cape Tribulation in the north to Cardwell in the south and extends 
west to the Atherton Tablelands (74,005 km2), has been identified by an 
Australian intergovernmental task force as one of Australia’s most highly 
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Fig. 17.1. Map of the north-east Queensland region of Australia. The Cairns case study 
region is depicted, together with main population centres referred to in this study.
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vulnerable regions in terms of likely climate change impacts on its tourism 
industry. This region represents less than 20% of the coastline adjacent to 
the Great Barrier Reef World Heritage Area (GBRWHA) but attracts approx-
imately half of the tourists to the GBRWHA each year. The population in the 
GBR catchment is almost 850,000 people and expected to reach 1 million 
by 2026 (Fenton et al., 2007). Approximately 21% of the population is in 
the Cairns region. Of the two major regions supporting tourism to the GBR, 
that is Cairns and the Whitsundays to the south, Cairns has the greater num-
ber of trips to reef pontoons (Moscardo et al., 2003). The reef is closest to 
the shore in the Cairns region, becoming progressively further offshore to 
the south.

There were 2,430,000 visitors to the Cairns region in the year ending 
June 2007 (four year average to June 2007: Tourism Research Australia, www.
tra.australia.com). Approximately 75% of visitors to the region visited the GBR, 
comprising 1,831,609 visitors in 2006 (GBRMPA, 2007). Domestic tourists com-
prise the majority of the visitors (59% domestic and 41% international) to the 
region, however, they stay for a shorter periods than international visitors (aver-
age number nights of domestic 3.83 and international 5.53 per annum). As a 
consequence, the time spent in the region by domestic and international tourists 
is similar (visitor nights domestic 6,514,000 and international 6,297,000 per 
annum).

The importance of tourism to the overall GBR region is evidenced by the 
size of the economic contribution it makes to the economy. In 2005–2006 the 
total (combined direct and indirect) economic contribution of tourism, including 
commercial fi shing and recreational activity, was AU$6.9 billion (Fenton et al.,
2007; GBRMPA, 2007). Visitation, excluding commercial fi shing and recre-
ational activity, represented approximately 87% of the gross product of AU$6.9 
billion for the region  (GBRMPA, 2007). Tourism associated with the GBR 
employs about 66,000 full-time equivalent persons with 30,000 of those positions 
in the Cairns region (Cairns Chamber of Commerce, 2007; Fenton et al., 2007; 
Hennessey et al., 2007). 

Total expenditure of domestic (overnight and day visitors) and international 
visitors in the Cairns Region (four year average to June 2007, Tourism Research 
Australia database, www.tra.australia.com) was slightly higher for domestic than 
international travellers (domestic AU$1,244 million and international AU$1,068 
million). International visitors spent more per trip than domestic overnight and 
day visitors (domestic overnight AU$832, domestic day AU$143 and interna-
tional AU$1252).

The Cairns region (Fig. 17.1) includes three local government areas as of 
2008. There are a range of different sized businesses in the region, from non-
employing to large companies employing 20 or more people. In the region 
almost half of the 6678 businesses are non-employing and many support the 
tourist industry. Two-thirds, that is 2115 businesses, are based in the Cairns area 
and the remainder is spread across the other regional towns of Innisfail, Mareea, 
Port Douglas and Cardwell, respectively (four year average to June 2007, www.
tra.australia.com).

www.tra.australia.com
www.tra.australia.com
www.tra.australia.com
www.tra.australia.com
www.tra.australia.com
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Great Barrier Reef World Heritage Area 

Reef tourism activities

Climate affects the timing of visits, length of stay and quality of experience to the 
GBR (Shafer et al., 1998), as well as impacting on the condition of the natural 
asset. On the GBR, climate affects water temperature, ocean acidifi cation, sea 
level, water quality and intensity and frequency of cyclones, all of which affect 
the quality of the reef and hence the tourist experience (Johnson and Marshall, 
2007). Climate is also known to affect the arrival and departure times and the 
tourists’ experience in the Cairns region (Prideaux et al., 2006).

Tourist revenue comes from many reef-based activities. These include com-
mercial boat trips offering snorkelling, birdwatching, whale watching, glass bottom 
boats, semi-submersibles and diving, to boat hire and fi shing charters, kayaking, 
water sports, sailing, island resort accommodation and restaurants (Norris and 
McCoy, 2003; Norris and Murphy, 2004; Wachenfeld et al., 2007). Cruise ships 
are also an important source of revenue. Most of the commercial boat trips to the 
reef are operated by large companies employing many staff from the region.

Contemporary human impacts on the GBR

Human pressures on coral reefs at a global scale, independent of climate change, 
are having major negative impacts on the sustainability of these ecosystems. These 
impacts include overfi shing, destructive fi shing, mining, coastal development 
(dredging and land clearing), degradation of water quality due to high sediment 
loads and nutrient and chemical pollution from agricultural runoff (Jackson et al., 
2001; Lough, 2008). Anthropogenic climate change is an added factor that is 
likely to have negative synergistic effects on the health of coral reef ecosystems. 

The GBR is in better condition than most of the reefs in the world. This is 
due to its immense size, its wide latitudinal range (approximately 14°) allowing it 
to cope with a wide range of temperatures, its location abutting another World 
Heritage Area (Wet Tropics of Queensland), relatively low population densities 
along most of the coast adjacent to it, monitoring programmes permitting early 
intervention or response to detrimental impacts, and being located in a devel-
oped country with a well structured management system (Great Barrier Reef 
Marine Park Authority) with input from numerous experts (Johnson and  Marshall,
2007). However, in the last decade the reef has exhibited signs that it is highly 
vulnerable to climate change despite its high level of protection and highly 
regarded management systems (Hoegh-Guldberg, 1999). 

Types of threatening biophysical processes on the GBR, associated with 
anthropogenic climate change, that have important implications for the quality 
of the reef and hence tourism are:

 ● Warming of the oceans associated with extended El Niño Southern Oscillation 
(ENSO) episodes to an extent that abnormal heated pulses of water are now 
being experienced on the GBR during El Niño years (Veron, 2008);
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 ● Acidifi cation of the ocean as CO2 from the atmosphere is absorbed and 
consequential reduced calcifi cation rates of reef organisms (Orr et al., 2005; 
De’ath et al., 2009);

 ● Increased discharge from rivers during intense rainfall events resulting in 
increased turbidity and high nutrient inputs from agriculture and decreased 
salinity further out on to the reef (Lough, 2008);

 ● Disease resulting from stressed environments (Bruno et al., 2007; Webster 
and Hill, 2007); and

 ● Outbreaks of crown of thorns starfi sh (Engelhardt et al., 2001; Brodie et al.,
2005).

Climate change is also expected to affect key processes such as ocean currents, 
connectivity, dispersal and settlement patterns of larvae (Kingsford and Welch, 
2007; Steinberg, 2007). These changes will impact on all reef biota including 
invertebrates such as corals, echinodermata and molluscs, and marine verte-
brates such as whales, turtles and fi sh, affecting the attractiveness and suitability 
of the GBR for tourism (Kingsford and Welch, 2007).

As stated above, the two most threatening processes due to climate change 
are increased sea temperature and ocean acidifi cation ( Hoegh-Guldberg, 1999; 
Hennessy et al., 2007; Webster and Hill, 2007). Other physical factors include 
sea-level rise, storm and cyclone damage, and discharge from fl oods on land 
(Anderson-Berry and King, 2005; Webster and Hill, 2007). Biological impacts 
include stress, disease, and outbreaks of crown of thorn starfi sh (Brodie et al.,
2005; Webster and Hill, 2007). 

An increase in sea temperature is the biggest threat to the reef in the short to 
medium term. It is associated with coral bleaching, a reduction in plankton, 
pelagic fi sh and a decline of seabird colonies (Hoegh-Guldberg, 1999; Congdon
et al., 2007; Johnson and Marshall, 2007). Recent warming on the GBR this 
decade has resulted in two major mass coral bleaching events (Berkelmans et al.,
2004). Importantly for tourism and the recovery of the reef was that the intensity 
of the bleaching was variable and not all reefs were impacted to the same degree 
(Hughes et al., 2003; Berkelmans et al., 2004). Interestingly, some corals have 
shown resilience to warming leading some scientists to predict that there will be 
coral reefs in the future although they may not be as diverse as they are today 
(Berkelmans and van Oppen, 2006; McCook et al., 2007a, b). Few scientists are 
willing to predict the extent of loss of coral from climate change although most 
agree that the risk of extinction of many species is high (Carpenter et al., 2008). 
As a guide, a rise of sea surface temperature of 0.8°C will result in more frequent 
bleaching and a 2 to 3°C increase will kill most coral (Smithers et al., 2007). 

As CO2 in the atmosphere continues to increase and the oceans absorb 
more of it there is a point at which ocean acidifi cation will destroy corals and 
other calcium-based life-forms. This is predicted to occur by about 2050 (mid-to-
longer term), when atmospheric CO2 reaches about 500 ppmv. This will be 
catastrophic for the structure of the coral reefs and the crustaceans, molluscs and 
coralline algae.

A third environmental variable that is anticipated to increase with climate 
change is sea level. This change is expected in the short-to-medium term but it is 
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predicted that sea level change will not be uniform across the GBR. The implica-
tions for the GBR is greater depth of water over the reefs potentially affecting 
light penetration and coral growth, surge and storm damage eroding the coast 
and islands but also accretion on some islands and reshaping of their forms. The 
rate of rise will be critical and will affect the expansion of coral into freshly sub-
merged areas such as reef islands (Smithers et al., 2007). The success of larval 
settlement will also be infl uenced by potentially larger waves at reef island shores 
(Smithers et al., 2007) and their survival in warmer water in the shallows.

An adaptive response to human activities on the reef (that was fi rst initiated 
with the listing of the GBR as a World Heritage site in 1981) is the zoning of the 
reef for different activities. The original zoning plan of the GBR was revised in 
2003 to increase the level of its protection (Wachenfeld et al., 2007). Tourist 
groups such as the Association of Marine Park Tourism Operators (AMPTO) and 
Tourism Queensland ‘recognize that they will benefi t from the new zoning 
because it offers greater security for members, expands potential for sustainable 
tourism and will enable them to offer higher quality destinations into the future’ 
and offer a broader range of products (Anon, 2003). New zoning has increased 
the protection of marine turtle nesting sites from commercial fi sheries (Dryden et 
al., 2008) and resulted in a rapid increase in fi sh stock in protected areas (Russ
et al., 2008). This is important for tourism as it aids in providing resilience to the 
biodiversity of the region. It may also benefi t recreational diving by providing 
access to healthy reefs as the health of reefs around the world decline and bring 
increased numbers of tourists to the region (Anon, 2003). It is envisaged that ‘the 
revised zoning plan also offers protection of prime tourism destinations, greater 
incentives for site stewardship and, potentially, reduced incidence of confl icts of 
use’ (Anon, 2003), all of which benefi t tourism in the Cairns region.

Anticipated biophysical changes to the Great Barrier Reef

There are large differences in the scale and level of confi dence of climatic 
variables derived from global climate models (GCMs). Changes in water, air 
temperature and sea level rise have been modelled at a regional level with a high 
level of confi dence. In contrast, ocean circulation, storm and tropical cyclone 
genesis, ENSO and ocean acidifi cation have been modelled at a global scale 
with low confi dence. As a consequence of the low confi dence in the latter  models
there is greater uncertainty as to how they will affect the GBR.

Climate predictions for the next 10, 40 and 60 years for the Cairns region of 
the Great Barrier Reef, relative to the 1971–2000 climatology or baseline period, 
were derived for this study (Table 17.1; Hennessy et al., 2008). They predict that 
annual average daily maximum and minimum temperatures are likely to increase 
by about 0.6°C by 2020 for mid-range emissions scenarios of the IPPC, about 
1.0°C for low emissions, 1.6°C for high emissions by 2050, and about 1.3°C for 
low emissions or 2.5°C for high emissions by 2070. Sea surface temperatures are 
likely to increase at a slightly slower rate but will more or less mirror increases in 
air temperatures (Hennessy et al., 2007; Carpenter et al., 2008). Based on these 
climate change scenarios and a critical review of the biophysical changes that are 
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linked to these conditions, together with features of the reef that are attracting 
tourists today, we have attempted to predict what the reef will look like in the 
future and how it might affect tourism to the GBR (Table 17.2). The information 
derived in Tables 17.1 and 17.2 forms the basis for our social learning workshop 
with GBR stakeholders, discussed below.

Stakeholder Interviews 

In this section we report on the knowledge and awareness of climate change in 
the GBR tourist industry, based in Cairns, and the adaptive responses and strate-
gies identifi ed by stakeholders in the industry following individual semi-structured 
interviews. The adaptive strategies were prioritized for the climate change sce-
narios for 2020, 2050 and 2070 (refer to Tables 17.1 and 17.2) during a social 
learning workshop. Twenty-four leaders involved in policy and/or practice in the 
community and tourist industry were interviewed; 22 of these had lived in the 
region for greater than 10 years. We used a Visitor (V), Industry (I), Community 
(C) and Environment (E), VICE matrix to achieve maximum representation of 
the business and regional community (Table 17.3). Organizations included in the 
survey were Queensland Tourism Industry Council (QTIC, the State peak body 
for tourism), Great Barrier Reef Marine Park Authority (GBRMPA), Cairns 
Regional Council, Tourism Tropical North Queensland (TTNQ), Wet Tropics 
Management Authority (WTMA), Environmental Protection Agency/Queensland 
Parks and Wildlife Service (EPA/QPWS), State Emergency Services (SES), Hotel 
Managers, Cairns and Far North Environment Centre (CAFNEC), Association of 
Marine Parks Tourist Operators (AMPTO), board members of Rainforest Aboriginal 
Council, local member of state parliament, and managers of small and large tour 
companies (Table 17.3). 

Table 17.1. Predicted climatic conditions in 2020, 2050 and 2070 for the Cairns region of the 
Great Barrier Reef, relative to 1971–2000 average (climate data from Hennessy et al., 2008).

Climatic variable
Scenario 1 
2020

Scenario 2 
2050

Scenario 3 
2070

Temperature (min. and max.) 0.6°C ↑ 1–1.6°C ↑ 1.3–2.5°C ↑
Sea level and storm 
 surge risk

8–14 cm 19–37 cm 35–56 cm

Increase in days over 35°C +1 +4–8 +5–28
Total rainfall (%) −0.7 −1.9 −3.0
Number of rain days 0.0 Little change −0.1 Little change −0.1 Little change
Percentage increase in heavy 
 rainfall

1.8 5.1 8.2

Cyclone intensity of category 
 3–5

60% 140% ↑

Atmospheric CO2 500 ppm
Sea surface temperature (°C) 0.5 ↑ 1.3 ↑ 2.1 ↑
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Understanding the impacts of climate change on the natural environment

Prior to the identifi cation of adaptation strategies, stakeholders were asked to 
consider the level of acceptance and understanding of climate change and its 
impact on the region. Approximately half the respondents across the VICE matrix 

Table 17.2. Anticipated environmental changes on the Great Barrier Reef and likely impacts 
on reef-based tourism activities for 2020, 2050 and 2070.

Variable Scenario 1 2020 Scenario 2 2050 Scenario 3 2070

Disturbance from climate 
 change

Minor Moderate–severe Severe

Bleaching More frequent; 
some loss of coral 
diversity

Bleaching <1 every 
 10 years

Reef bleached; 95% 
loss of coral reefs 
>once every 5 years

Reef bleached; 95% 
loss of coral reefs 
Annual event

Coral structure No major damage Structural damage; 
50% decline in iconic 
coral species and shift 
to crusting forms

Rubble. Total loss of 
 coral structure

Macro algal cover Minor coverage – 
 isolated

High coverage across 
 reefs

Very high – extensive 
 coverage

Invertebrates Little change Major decline Few rubble 
 inhabitants

Obligate reef fi sh (10% 
of total fi sh speciation; 
small colourful species)

Little change – 
decline on some 
reefs

Major decline Total loss and 70%
decline in pre-
existing fi sh

Herbivorous species of 
 fi sh

Little change Increase Dominant type but 
also a decline in 
species

Seabirds Decline in nesting 
 colonies

Major decline Colonies crashed 
(loss of pelagic 
food source)

Impact on tourists Some decline at 
 some sites

Major loss of tourist 
sites, especially near 
shore and shallow reefs

Reef severely 
degraded; total loss 
of visual amenity. 
Possibly interest 
due to size of 
destruction and 
algae

Chance/likelihood for 
‘average tourist’ of: see-
ing good coral; seeing 
turtles; seeing whales; 
catching fi sh

High Very low Extremely low
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reported that changes in climate and weather patterns were not being discussed 
in their organizations. They recognized that weather is changing but not everyone 
is convinced it is anthropogenic in origin. All respondents representing the envi-
ronment sector reported that people in their sector were discussing weather as it 
affected short term management but it was not a major item on their agendas. 

In contrast, climate change was being discussed across all sectors of the VICE 
matrix by policy makers and practitioners (21 of 24 respondents), the exception 
was industry. Most responded that people in their sector were aware of, talking 
about and some were planning and preparing for climate change. The general 
conception was there had been a massive shift in people’s awareness of climate 
change but they are not really processing or understanding the potential conse-
quences (V policy). 

The majority of tourism operators have only come to believe climate change 
is happening in the last year or so and their knowledge of anticipated impact is 
varied (I practice). Some industry practitioners consider that climate change is 
only another cycle. Of greater concern to the tourist industry is the exchange 
rate, lack of skills, aviation costs, access, ‘rogue’ operators and externalities such 
as the sub-prime collapse in the USA, energy crisis and peak oil, health scares 
such as SARS, terrorists attacks and war (I policy).

Leaders in the tourism industry are seriously considering climate change at 
the state and national levels and are looking at how they can respond to any 
predicted changes. However, at a regional level climate change is considered too 
diffi cult and is not part of any planning measures. At a regional level, the busi-
ness concern is specifi cally economic and directed at ‘carbon’ offsets. There was 

Table 17.3. Populated Visitor, Industry, Community and Environment (VICE) matrix.

Visitors (V) Industry (I) Community (C) Environment (E)

Policy Federal and 
regional tourism 
organizations

State and regional 
tourism organization:

 QTIC, TTNQ

Elected Member of 
Parliament Barron 
Electorate

Land and reef 
management
agencies: WTMA, 
GBRMPA

Practice Large tour 
 companies 

Large accommodation 
 provider 

Community board 
 members

Land and reef 
management
agencies: Marine 
Parks, EPA /QPWS

Practice Small Tour 
 Operators

Tourism consultants; 
Ecotourism peak 
body – Marine & Reef 
AMPTO

City Regional 
Planner; State 
Emergency
Services

Non-governmental 
organization: 
CAFNEC

AMPTO, Association of Marine Parks Tourist Operators; CAFNEC, Cairns and Far North 
Environment Centre; EPA/QPWS, Environmental Protection Agency/Queensland Parks 
and Wildlife Service; GBRMP, Great Barrier Reef Marine Park Authority; QTIC, Queensland 
Tourism Industry Council; TTNQ, Tourism Tropical North Queensland; WTMA, Wet Tropics 
Management Authority.
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a feeling that we are being buffered from climate change in the Cairns region 
compared with the rest of Australia, which has recently experienced severe 
droughts and bushfi res (I practice and C policy).

Few positive effects of climate change were identifi ed by the visitor, industry 
and environmental sectors (Table 17.3). Industry considered if there were radical 
changes people will come up with innovations, e.g. shading reefs to keep light 
factors at the same level. The environmental sector suggested there may be a 
potential that water quality will improve if there are changed patterns of water 
use, e.g. ‘we need to map the water patterns better and look at mangrove distri-
bution and how the reef is affected’ (E), and ‘we also need to consider the rate 
of change and more extreme events, such as rising sea-level and ambient water 
temperature affect quality of water, fl ooding and more spikes on reef’ (E).

The community sector identifi ed several impacts of climate change that were 
neutral or could benefi t the reef. Sea level rise was not necessarily considered as 
negative. Some of their comments were: ‘the reef requires more coverage instead 
of being bleached; more depth of water over it. Reef will adjust. Slow down the 
process; corals spread not grow up. Reef will then do its job and build and come 
up. It depends on speed of climate change and how it will grow’ (C). Others 
stated that ‘there is a potential for change in the distribution of different ecosys-
tems which will be positive for some species and negative for others’ (C). The 
initial response of climate change on reef tourism may be positive according to 
the community group: ‘it is possible there may be a rush to the region to see it 
before a change occurs in the environment that isn’t positive’ (C). This may spur 
the industry to work more closely with other agencies leading to a more resilient 
industry to see the GBR before it declines in quality/disappears (C). The com-
munity generally believe that there will always be some core areas of reef left in 
the future: ‘if you believe the area is so large and still have habitat then the 
impact will affect the edges but there will still be core habitat’ (C).

Numerous negative effects of climate change on tourism on the GBR were 
identifi ed. All sectors (Table 17.3) identifi ed rising sea temperature leading to 
increased coral bleaching as potentially ‘wiping out’ the reef. The community 
and environment sectors also identifi ed the more serious problem of ocean acid-
ifi cation and also how more severe weather events may impact on the GBR in 
the future: ‘severe weather will cause destruction and lead to a loss of tourism 
value of assets’ (I, C). Many were aware that climate change might interact with 
other threatening processes, such as crown of thorns (COT) starfi sh outbreaks: 
‘outbreaks are cyclic and these starfi sh are never really destroyed’ (I, C), and 
‘future recovery of the coral may be limited and infestations of COT more 
frequent under climate change’ (I, C).

Algae infestations were also considered a negative impact that was likely in 
future due to poor water quality as well as interacting with other changes (I): ‘sea 
level rise is associated with climate change which may impact the reef’ (E), and 
‘if the Great Barrier Reef declines in quality it will be less attractive to tourists; the 
impact on the tourism is that people will need to travel further to less affected 
areas, i.e. penetration will have to shift to the core areas’ (C). Many saw climate 
change as being a serious threat because it is impacting on ‘resilience of the reef’ 
(E). Impacts on land that stakeholders considered will negatively impact the GBR 
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were associated with more intense rainfall events: ‘if it causes fl ooding there will 
be washing of large amounts of fresh water and nutrients into GBR lagoon leading 
to elevated nutrient and other impacts’ (C). 

All sectors were concerned about how the region is portrayed in the media 
on a global scale and how we compare with the rest of the world, citing that ‘pub-
licity being driven by the climate change debate has convinced the European 
market that GBR is already dead’ (V). Tropical cyclones are a big media event 
that have a ripple effect on tourism in the region both internally and internation-
ally and has the potential to ‘deter people from visiting Cairns’ (C). For example, 
following Cyclone Larry there was misinformation to the rest of the world that 
‘the whole area was messed up, including Cairns’ (E).

Climate change and impact on tourism infrastructure

Large operators have vessels to cope with a 1:50 year tropical cyclone but in the 
future the industry maintains they may need vessels to go further out requiring a 
different and more robust vessel (V, I). The industry states that ‘intense cyclones 
will be a big issue for pontoons and may wipe out part of the business’ (I, E), and 
Marine Parks may also want ‘stronger designs to prevent legal action’ (I).

On the positive side the industry has suggested that climate change may 
‘empower industry to improve building design of infrastructure and the shipping 
industry’ (I). A further positive move may be boats also switching from ‘diesel to 
biofuels’ (V). The industry’s take home message is ‘design and construction of 
tourism infrastructure must be environmentally friendly’ (E). However, costs to 
the industry are likely to be high due to damage to infrastructure from cyclones; 
in particular, infrastructure such as ‘marinas and jetties are not designed for 
Category 4 or 5 cyclones’ (V). 

Impact of climate change on reef-based tourist activities

Given the predicted changes to the GBR as a consequence of climate change, 
will the Cairns region still attract tourists in the future? Many respondents felt ‘it 
is unknown if coral can adapt, if they will show resilience or if the future reef will 
be dominated by algae’ (V, C). They also considered the implications for tourist 
activities: ‘if coral is bleached then less people will want to go to the reef as it will 
not be attractive for snorkelling or diving’ (C, E), and ‘if it dies then there will be 
no reef tour operators’ (V, I). 

A positive effect for the reef is a ‘greater tourism investment in the natural 
product as operators want to retain quality or restore it to good quality’(C). To 
many respondents, rising sea level is not a great issue for the reef as there are 
‘different depths all the time and operators adapt’ (I). Many felt that the ‘reef will 
still be there as long as natural cycle exists’ (C). Although there may be a decrease 
in reef coverage in one area there may also be an increase in another, which will 
result in shifting operations, with many seeing that as ‘a gradual process 
i.e. 20–30 years at a time’ (V). 
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A predicted change in seasonality, with wetter ‘wet seasons’ and drier ‘dry 
seasons’, may be positive as most visitation to the GBR takes place in the 
cooler drier season. For example, ‘if wind drops in the dry season, and the dry 
season is longer then water is clearer and tourists should see more fi sh on reef’ 
(E). Some respondents felt that ‘there may be a reduction in reef tourism sites 
and an eventual cap on number of sites to visit’ (C). It was suggested that 
‘extra vessels or people in area may be unsustainable because the points of 
attraction cannot take the numbers, i.e. only so many large operators to one 
reef pontoon’ (C). 

Finally, there was a universal concern that ‘potential international tourists 
may hear about impact of climate change and may assume the reef is already 
degraded and make a decision to not visit’ (I). In terms of domestic tourism, ‘in 
the future if winters are warmer down south then no incentive to visit the north 
in that season for fun in the sun’ (V). 

Social learning workshops

Fifty adaptation strategies for tourism in the Cairns region were identifi ed from 
the semi-structured interviews. These strategies were categorized into themes 
that developed during the interviews, e.g. natural environment, tourist, infra-
structure, community and policy (Table 17.4). Some adaptation strategies were 
common to more than one theme and here we report on the high adaptation 
strategies for the GBR, and those on the land that directly impact the reef, for 
2020, 2050 and 2070 as identifi ed by mixed VICE groups (Table 17.3) and 
report on specifi c comments from the different sectors of the VICE model.

Most adaptation strategies that were considered high priority (Table 17.4) 
were also high priority for all three climate change scenarios (Tables 17.1 and 
17.2). A caveat on all adaptation strategies was that extreme events may result 
in severe damage to infrastructure as early as 2020 and the community may 
be unable to adapt due to costs of repair and lack of or unaffordable insurance 
cover in the future. The visitor/industry sector felt that the most important 
thing to consider when talking about adaptations to any of the scenarios was 
costs.

Natural environment: water quality
An adaptation strategy considered of very high priority for the health of the GBR 
was to improve water quality on land. It was seen as of prime importance in 
building ecological resilience on both the land and the reef and applies to all 
three scenarios. It was also one of the adaptation strategies that are already being 
implemented by the state government. However, there is still scope for develop-
ing this strategy as identifi ed by the community sector: ‘despite very strong water 
quality legislation there are no legislative requirements for landowners to restore 
riparian zones; … there is a need for the provision of legislative power to enforce 
restoration’; ‘If a system is more resilient it is better able to cope with climate 
change. By dealing with water quality on land you build resilience of other eco-
systems and corals will be healthier’ (E).
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Table 17.4. High priority adaptation strategies and responses to climate change for the Great 
Barrier Reef identifi ed by the VICE group participants based in the Cairns Region (x = high 
priority; o = medium–low priority).

Year

2020 2050 2070 Adaptation strategies

Natural environment

x x x Deal with water quality on the land and corals will then be healthier, 
more resilient and better able to adapt to climate change

x x x Build resilience of ecosystems by reducing or controlling other 
pressures, e.g. control weeds and feral animals and water quality

x x x Zoning – reduction of area/sites we can interact with
x x o Risk assessment of natural assets under climate change, develop 

strategies to minimize risk around these assets
x o x Planting coral gardens and planting corals that are from areas 

adapted to higher temperatures
x o o Shading of coral to reduce temperature on certain reefs; spraying of 

water on top to increase surface refl ection
o x o New ventures, e.g. aquaculture ventures such as clam farm – for 

education, commercial/restaurant and seeding new areas
Infrastructure

x x x Transport – alternative fuels; buses and boats move from diesel to 
biofuel

x x x Research alternative energy technologies and identify what you can 
do to retrofi t or, if new, what you need that is not in current design

x o x Provide incentives (tax) to replace engines with more effi cient 
technology

Tourist/community

x x x Low footprint tourism – offset and design, adapt attitudes; change 
advocacy. What can tourism provide to make the natural area resilient?

x x x International 'families' and domestic tourism – market as ‘energy 
conservative’ accommodation and ground travel; promote planet 
safe partnership

x x x Position ourselves as ‘Green and Clean’; marketing positive changes 
as they arise. Rainforest visitation is for the aesthetics, greenery

x x x Using climate change as a trigger to promote sustainable activities
x o x Offer complementary experiences to pristine reef and rainforest 

in cultural, business, education and research; focus tourism in 
different areas, which take up different economic activities; more 
island-based activities and interpretation

x o x Tourism workforce needs to be trained and valued in a way that 
ensures they can offer tourist a rewarding experience and where 
we are known as a place where exceptional service is provided

x o o Politicians responding and working with researchers and operators: 
e.g. Crown of Thorns video, asked about presenting it to parliament 
but advised not to show it as if you show negative pictures you will 
not receive the money

(Continued )
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Table 17.4. Continued.

Year

2020 2050 2070 Adaptation strategies

x x o Identify why we are unique and how we adapt to climate change – 
build resilience and brand

o x x Resource sharing among operators – to reduce carbon offsets, 
higher fuel costs and reduce ‘C’ emissions

o o x Niche may be ‘looking at change’ – come and experience the 
impacts of climate change

o o x Video-cam in natural setting – interpretive centre in the rainforest 
where you interpret the rainforest and the reef via a video link. 
Camera will be set up in different strategic places in the reef and 
rainforest to show different conditions

o o x Cairns region compared with the rest of Australia – don’t need 
warm clothes, still have lots of freshwater, no extreme heat, have a 
 growing (agriculture) climate, all positives. Return to basics

Policy

x x x Good information from reputable scientists that give key points, e.g. 
research on wind, more on storms, hybrid transport, solar power. 
Not obvious what we need to plan for

x x x Standardized system of calculating ‘C’ and ETS (emissions 
calculator; Green globe – auditing) and rigorous annual energy 
audit (Federal assessment)

x x x Combat negative publicity promptly and effectively
x x x Implement offsets or more effi cient ways of travelling to reduce their 

contribution to Green House Gas Emissions; if international con-
cern about long haul fl ights on climate change, then have an offset 
 arrangement applied directly at reef and rainforest

x x x A marketing strategy where travellers are attracted to the area 
 because of approach to energy effi ciency and reducing carbon 
emissions; changing marketing strategies that match tourist 
 expectations with what is available on the reef and in the rainforest

x x - Identify and sell benefi ts – only way to sell mitigation is to sell 
benefi ts

x o x Emergency evacuation policy – risk assessment and plan for 
 emergency events, and well-informed staff and community

x o o Separate organization to manage climate change – parliamentary 
term too short for politicians to manage it

x o o Price product so it is competitive domestically and internationally 
with comparable experiences

x x o Fund research and have long term monitoring – have operators 
involved; smarter operators

x x o Data storage and dissemination – system where you store 
 information and it is readily available to everyone, not restricted to 
departments

o x o Increase effi cient way in which community and tourists live – reduce 
energy use, water use and recycle, reduce carbon footprint
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Zoning is a management strategy that is already in place on the GBR. How-
ever, in the future it is recognized that this will need to be redefi ned as conditions 
change and there may be a reduction in the reef area available for tourism. 

Natural environment: corals
Strategies for 2020 to protect the coral from high temperatures were to shade or 
spray water on top to increase surface refl ection. However, these strategies were 
not considered high priority in the longer term. Another approach to sustaining 
coral in an area that was seen as applicable to all three scenarios was to translo-
cate coral with high thermal tolerance into disturbed (bleached) areas. The com-
munity sector, in particular, supported this but identifi ed the need for research 
now, and planning and policy development before 2020. To enhance the success 
of this a risk assessment and monitoring of natural assets under climate change 
was also seen as high priority: ‘There is also a strong need for monitoring 
resources to ensure that we monitor condition in response to adaptation strate-
gies and can respond, or adapt, following assessment of progress or undesirable 
changes in condition’ (C).

Year

2020 2050 2070 Adaptation strategies

o x o Positioning: if no change here in extreme events, less extreme, or 
temperatures more amenable than elsewhere then turn it into a 
positive

Land-based adaptation strategies that infl uence the reef

x x x Research and build infrastructure to cope with climate change – 
roads, pipes, sewerage, sewage treatment plants

x x x Build infrastructure that has low carbon emissions and use this in 
marketing. Tax people if they do not choose to use low emission 
infrastructure

x x x No development or sale of land in fl ood-prone areas
x x x CO2 sequestration programmes – tree-planting – community 

 revegetation programmes
x x o Water availability – more tourists and residents, need more water or 

better use. This will have a fl ow-on effect on infrastructure services, 
schools and hospitals. Cap number of residents and tourists in 
response to climate change scenario

x x o Recycling programme – hotels, houses, government buildings, 
 community

x x o Applying best practice in plant husbandry to reduce loss of habitat, 
land degradation and control exotic pests and diseases, 
bio-sequestration technologies and carbon accounting practices

x o x Implementing a building code for all accommodation/infrastructure 
design to cope with extreme winds of cyclone Category 5

o x o Engineering – ways to protect low lying areas; build bund/retaining 
walls
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Tourism infrastructure
Several of the adaptation strategies identifi ed under this theme, such as more 
water availability, water recycling, and building design and structure, are land 
based and have been included in the land-based strategies that infl uence the reef 
(Table 17.4). The high adaptation strategies directly related to the reef were 
adopting alternative fuel, developing new technologies and tax incentives. These 
were seen as applicable to all three climate change scenarios and important in 
protecting the environment, however, they would need policy to drive them. 
Incentives that are bonus-based to build a ‘green and clean’ image were seen as 
a positive. In contrast there was little support for additional taxes. Government 
was targeted to make this a priority so that funds are there from consolidated 
revenue to support an incentive-based programme.

Tourist/community
Most strategies related to ‘tourism/community’ focused on using climate change 
as a trigger to promote sustainable activities. These included developing low 
footprint tourism, a ‘clean-green’ and a ‘planet safe partnership’. In addition, an 
important strategy to implement now was to diversify the tourism market place 
and offer complementary experiences to the reef. By 2070, respondents consid-
ered high adaptive strategies to the consequences of climate change to be to look 
at new opportunities as a result of change to the reef, use video-cameras on the 
reef relayed to a pristine area on land, and market what the region has to offer in 
terms of its climate compared to the rest of Australia.

All sectors of the industry considered the need for the tourism workforce to be 
trained and valued in a way that ensures they can offer tourists a rewarding expe-
rience and where we are known as a place where exceptional service is provided. 
This was a high priority for 2020 and 2070: ‘This needs to start right now (before 
2020) to ensure that there is enough capacity in the tourism sector to respond to 
future changes. At present there are critical shortfalls in entertainment, accommo-
dation and wage and general conditions for tourism industry staff – a social change 
is required to move away from the casual staff approach with no benefi ts’ (C).

Planning and policy
Many adaptation strategies for 2020 were based on better planning and policy 
implementation on the land. To this end, building and infrastructure that imple-
ments a low ‘carbon’ footprint and is designed to cope with sea level rise and extreme 
events, such as cyclone and storm surge, was considered a high priority. This was 
particularly so for the coast, where most of the tourist accommodation is situated. 

The environment sector considered implementing green zones, planting 
trees and wildlife corridors as adaptation strategies and a reduction in emissions 
and work to keep CO2 levels below 500 ppmv (mitigation strategy) as high prior-
ity areas with fl ow-on effects for the reef. A high priority area also considered by 
this sector was a vulnerability assessment of the reef that would provide practical 
information and research needs. Considerable progress on accessing the vulner-
ability of the GBR to climate change has already been achieved (Johnson and 
Marshall, 2007), suggesting that this knowledge needs to be communicated to 
the different sectors.
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Several high priority strategies to support the community were identifi ed. 
These included effective communication between different sectors, for example 
information transfer between the environment and community sectors, informa-
tion transfer between researchers and operators, transfer of knowledge in a use-
ful form to policy developers and interpretation of knowledge for the lay person. 
An effective means of infl uencing the government and policy is to have a well 
informed community. This needs to happen through good communication and 
information transfer (C, E). 

Related to information transfer is the need to combat negative publicity. To 
this means an adaptation strategy considered for 2020 was to construct a sepa-
rate organization to manage climate change and broker knowledge in the region. 
Politicians were not considered necessarily the most appropriate group to man-
age this as the parliamentary term is too short. However, a group discussion by 
all participants considered that no single agency or organization should coordi-
nate the adaptation strategies. This should be more about working in partner-
ships both locally and regionally. It was noted that there was no current regional 
organization with a climate change department: ‘Cairns Regional council is being 
restructured, but currently has no climate change or sustainability department – 
this lack of focus on resourcing (climate change) makes it diffi cult to implement 
adaptation strategies’. 

Discussion

As a system the GBR is highly vulnerable to climate change, however, some 
parts may be less vulnerable and more resilient than others (Hughes et al., 2003; 
Marshall and Johnson, 2007). Several eminent marine scientists consider that 
although the projected increase in CO2 and temperature of the oceans over the 
next 50 years exceeds conditions in the past, the reefs will change rather than 
disappear entirely (Hughes et al., 2003). Due to the size and unique position of 
the GBR it is possible that in the future it may be the only location on the globe 
for tourists to see a coral reef ecosystem.

The community and tourist industry recognize that there will be many chal-
lenges they will have to face in responding to climate change if they are to main-
tain a sustainable tourist industry in the region. Planning and implementation of 
many of the adaptation strategies needs to begin early and be in place by 2020. 
The general feeling was that tourism will survive in the Cairns region but the reef 
may not be the prime attraction by 2070. Many of the participants had diffi culty 
thinking of adaptation strategies for tourism for 2070, which was seen as too far 
into the future.

Signifi cant shortcomings in government acceptance of climate change risks 
and appropriate resourcing to overcome these risks was seen as a real limitation 
to many of the infrastructure and policy adaptation strategies identifi ed. Planning 
in particular was seen as requiring more support – both in terms of human 
resources and funding. It was also noted that state-wide or regional building codes 
should be developed (with greater governmental regulatory power) to ensure that 
developments are sensitive and appropriate to regions in which they are  proposed.
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In particular, to cope with extreme events the region needs improved planning, 
evacuation procedures and building codes in place by 2020.

Limitations to the low footprint tourism approach were raised, especially 
given community suspicions relating to the large number of certifi cation schemes 
and the fact that there is no legislative power associated with them. The opinion 
was stated that tourists do not yet respond to the ‘clean and green’ labelling that 
Cairns is trying to portray. Furthermore, the Cairns region is lagging behind des-
tinations in Europe such as Holland and Germany in terms of being green 
(although it is a long way ahead of most places that have tropical rainforest and 
reef attractions). However, emission trading schemes, carbon offset programmes 
and green accreditations were viewed with a degree of scepticism by most tour-
ists and industry members. 

Positioning the region as ‘green and clean’ is not only environmentally desir-
able but also important if the region is to be competitive in the market place in 
the future. The limitations to implementing this identifi ed by the community sec-
tor were: ‘the need for a lot of time to turn the industry into a greener one’ as well 
as the need for more local staff and resources to assess the ‘green credentials’ of 
businesses. This will also require the resolution of some policies and legislation.

The tourist industry in the Cairns region has adapted to change in the past 
and has consistently shown resilience to previous threats. It is recognized by most 
of the representatives in this study that climate change is another major change 
to which they have to respond. However, the industry is still coming to terms 
with the magnitude of the predicted changes and needs direction from govern-
ment in how to respond and implement adaptation strategies. To achieve this it 
is vitally important that collaborative relationships are built across all compo-
nents of the tourism sector (see Table 17.3) to ensure that adaptation strategies 
are broadly accepted and adopted. 
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18 Disappearing Destinations: 
Recognizing Problems – 
Meeting Expectations – 
Delivering Solutions

ANDREW JONES AND MICHAEL PHILLIPS

Indicators and Lessons for the Future

The erosion of coastlines and beaches will undoubtedly pose a signifi cant threat 
to both recreation and tourism and, consequently, the tourist economy of many 
destinations and regions in the future. There is still continuing uncertainty regard-
ing climate change and the validity of current predictions but the fundamental 
question of whether coastal tourism destinations will have viable sustainable futures 
is a critical one facing many destinations today. It is clearly not an easy question to 
answer, but the evidence from not only the case studies contained in this book but 
also from evolving research elsewhere, shows that there are a number of indicators 
and lessons from which we can draw some emerging themes and assumptions. 
Critical themes emerging from the cases discussed in this book suggest that there are 
a number of growing complex interactive relationships evolving between several 
dynamic forces, which will ultimately determine the future sustainability of many 
coastal tourism destinations. These dynamic forces can be classifi ed into seven key 
processes, which include a changing dynamic, cyclic relationship between:

1. The extent to which problems and threats are identifi ed, hazards predicted 
and recognized.
2. The impact of the media on interpreting key issues and threats from climate 
change.
3. The role of local governance and public policy making vis-à-vis local and 
strategic planning actions in combating perceived and actual threats – ensuring 
forward and long term planning strategies.
4. Accountability between alternative funding options and the roles and 
responsibilities between public and private funding streams.
5. Predicting climate change hazards – making informed choices and decisions 
between ameliorative protective and/or adaptive measures: hard–soft–non- 
response alternatives in this context.
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6. Recognizing and ensuring compliance with growing legal frameworks, legal 
litigation threats, insurance hazard and risk adverse management strategies.
7. Maintaining the economic, social and environmental well-being of coastal 
tourism communities.

These issues are illustrated in Fig. 18.1.

Problem recognition: predicting climate change hazards

The consensus amongst coastal scientists and tourism managers is that there will 
be an increased incidence of storm surges and a general rise in sea level. As a 
result, erosion issues will become more prominent and coastal tourism managers 
and planners will increasingly have to use techniques that are best suited to the 
locality under specifi c threat. The cases discussed generally highlight an accep-
tance of the threats from climate change and present evidence from each sphere 
of the world. Such cases generally illustrate examples of threats, which largely 
relate to sea level rise, incidents of storm surges and storm damage particularly 
through fl ooding and high wind velocities, incidents of severe temperature rises, 

Fig. 18.1. The dynamic seven-force cycle for tourism destinations, coastal destination 
management and climate change.
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increased incidents of disease and resulting physical disruption as a consequence. 
These are issues illustrated for example by Hughes in her prediction of climate 
change impact on the Eastern Seaboard of the USA (Chapter 12). Despite such 
predictions, the main diffi culty and concern that appears to emerge from the 
cases is not the general acceptance of potential climate change threats but the 
realities and ability to recognize time frames and the accuracy of current predic-
tions at a specifi c destination. 

These are sentiments that are widely expressed by a number of the authors 
of the case studies presented. Hughes again states that given the potential for 
change in societal attitudes and management policy, it is diffi cult to predict the 
impact of climate change on tourism. As another example, Moreno in his assess-
ments of this problem on the Balearic Islands (Chapter 16) states that the island 
authorities and businesses should realize that current tourism management strat-
egies will be insuffi cient to deal effectively with future climate change. He states 
that our lack of understanding of how tourism is affected by climate change is a 
major source of uncertainty and is thus a problem that urgently needs to be tack-
led. Michael Hall, in his review of the juxtaposition between climate change and 
tourism (Chapter 2), also refl ects similar sentiments and says that it is clear that 
there are enormous knowledge gaps in understanding tourism and climate 
change relationships. He suggests that the greatest knowledge gaps exist between 
links that involve understanding the specifi c effects of climate change – tourism 
in particular locations and specifi c types of tourism activity. Cooper and Boyd’s 
review using Ireland as an example (Chapter 10) provide evidence that predic-
tions of the long term implications of climate change are likely to be highly dam-
aging. In contrast, Jenkins (Chapter 5) highlights that the future is uncertain and 
change is inevitable. Jabour, on her assessments of Antarctic tourism (Chapter 13), 
raises the issue of commercial priorities, which tend to override and defl ect argu-
ments that might support more constructive recognition and refl ections of cli-
mate change threats. She states that, for example, success will be complicated by 
the fact that the Antarctic tourism industry is, fi rst and foremost, commercial in 
nature and secondly, that it is in competition with scientifi c research in locations 
that have the highest density of charismatic wildlife of the continent. Clearly, in 
this context, myopic objectives motivated by profi t margins remain barriers to 
more responsible broader objectives that would enhance problem recognition. 
From a North American perspective, Meyer-Arendt (Chapter 15), although rec-
ognizing that climate change has already had severe consequences, for example 
on Grand Isle, suggests the future predictions and how to address them remain 
unclear. From Europe, Anfuso and Nachite, in their review of the Southern 
Mediterranean basin (Chapter 8), also stress that climate change has been largely 
neglected so far. Wilson and Turton (Chapter 17) look alternatively from a ‘tour-
ist gaze’ at perceptual responses from tourists and provide some evidence from 
Australia that demonstrates that there is a obvious recognition problem from 
destination ‘users and consumers’ and that tourists do not yet respond to the 
‘clean and green’ labelling initiatives that, in the long term, may offer some help 
with offsetting climate change threats. From a wider industry perspective, Jones, 
in his review of the UK (Chapter 14), advocates that professional opinion and 
management perceptions demonstrate some awareness of climate change threats 
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but do not seem to promote effective mitigation or adaptive measures to confront 
them. He indicates that at best, professional attitudes to climate change and 
implications for coastal destination management are muddled.

The evidence is thus clear. From the cases discussed there remain critical 
recognition issues concerning the threats from climate change and predicted 
impacts at destinations. It can be seen that this lack of recognition spans across 
key stakeholder groups that include managers and planners at tourism destina-
tions and the managers of tourism facilities and operations on the one hand and 
the users of tourism facilities, i.e. the tourists, on the other. Key to these diffi cul-
ties can thus be attributed to: (i) limited professional and technical understanding 
or indeed full recognition of the problem; (ii) commercial priorities of tourism 
operations that tend to mask greater recognition of the problem; and (iii) general 
apathy and policy malaise from key policy makers, managers, consumers and 
users, which largely tend to ignore the problem or perceive it as a responsibility 
of others. Despite much global acclaim and reporting on such issues the problem 
of recognition at local level and empowering local people to act remains at best 
limited. Building professional capacity and empowerment would therefore 
appear to be important future tasks and priorities if such problematic issues are 
to be successfully addressed for destinations.

Media impact: dissemination and responsibilities 

The juxtaposition between climate change, tourism and media reporting is a 
fairly recent phenomenon and remains largely in its infancy, particularly when 
tourism is considered. There has, however, been much awareness of global ini-
tiatives raised in the media with well documented events particularly associated 
with recent global climate change conferences, such as Kyoto and Copenhagen. 
This has also been augmented by preceding earlier reporting on events associ-
ated with, for example, the global earth summits. In this context responses from 
the media on climate change and its predicted impacts, particularly within tour-
ism fi elds, have been inclined to be based on reporting that has tended to ‘air’ 
on the sensational, emphasizing critical concerns that often highlight perhaps, 
ambiguous, over-exaggerated or overstated issues. This has led in recent times to 
many legal and litigation issues arising, which Osborne and Jones have alluded 
to. As a consequence, media issues are now emerging as critical in ensuring and 
disseminating a rational argument that support the case for actions to address 
climate change and which in turn go some way to encourage responses and 
responsible actions for future policy.

In this respect, Burns and Bibbings, in their review of media challenges 
(Chapter 7), suggest at the very least, research in this area would deliver new 
knowledge in terms of identifying contradictions and challenges likely to confront 
policy makers and individuals as they seek change, and linked to this, clearer 
identifi cation of attitudinal barriers to change and the provision of strategies for 
overcoming these. They add that such research would also provide much needed 
evidence for travel companies wishing to take a more socially responsible attitude 
towards the provision of travel products. In this respect the primary impact of such 
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research could be on the academic community policy makers and lobbyists as 
insights into changing attitudes and behaviour towards climate change and air 
travel emerge. Plainly the use of media can assist with a greater understanding of 
the cultural dynamics that accompany social policies and anticipate attitudinal/
behavioural barriers to mitigation, and improved ways of framing communication 
to achieve better reception of key messages aimed at mitigation. 

Clearly aspects of media presentations are impacting upon perceptions of 
climate change and how such impacts relate to tourism. There are undoubtedly 
positive and negative responses to such media representations, which emphasize 
the importance of ensuring both accurate and responsible media reporting. This 
will be increasingly critical if policy makers, planners and destination managers are 
to be encouraged to make or defend decisions that encourage informed responses 
to climate change and the future predicted impacts on tourist destinations.

Local governance and public policy making: focusing on forward and 
long-term planning strategies 

The coastal tourism destinations have evolved from many natural and anthropo-
centric factors and processes and within this often dynamic perspective it is logi-
cal that management concepts, linked to governance and public policy, aim to 
be inherently integrated. It is this ‘integrated’ management concept that has been 
explored by several of the cases, which put forward notions, on the one hand, of 
the need to promote conservation and management of the coastal zone and on 
the other, of the need to ensure that recreational and tourism assets are pro-
tected. How this is fully coordinated between organizations will bare heavily on 
achieving ultimate success in combating destination management challenges 
and tackling climate change predictions. As a consequence it is important to 
understand not only present day organization and decision-making processes 
but also processes linked to the coordination of public and private stakeholder 
organizations and how decisions concerning the management of destinations 
from a broad range of socio-economic and environmental stances are achieved. 
In addition to measures that enhance coordinated effort there is also a need to 
think with long term, lateral and strategic vision. Evidence from the cases largely 
demonstrates that current coastal and destination management practices tend to 
concentrate on immediate socio-economic and environmental responses, which 
often give little regard to longer term strategic coastal management concerns 
linked to long-term strategies that will address threats to coastal tourism destina-
tions from climate change. In this respect it is becoming more critical that key 
stakeholders and appropriate policy implementation measures using institu-
tional, legal, fi nancial and technological frameworks not only aim to integrate 
more effectively but also aim to ‘think’ in longer term time frames. 

These notions are explored by a number of the cases presented. Wilson and 
Turton (Chapter 17) suggest that this is one of the greatest challenges in achiev-
ing climate change adaptation strategies and changing human behaviour. In this 
context they suggest that to achieve this it is vitally important that collaborative 
relationships are built across all components of the tourism sector to ensure that 
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adaptation strategies are broadly accepted and adopted. Jones (Chapter 14) 
adds a proviso in this respect. His review of UK coastal destinations illustrates 
that professional awareness and in turn professional responses tend to be piece-
meal and refl ect a lack of strategic vision. He goes on to suggest that technical 
and professional understanding also remains minimal with little desire, or need, 
to initiate longer term policy or management responses to offset impacts. Jones 
consequently suggests that evidence shows that communications and actions 
between intra-governmental, national government, NGOs and municipal gov-
ernment will need to be strengthened in order to effect proper responses to ongo-
ing and ultimately growing threats from climate change processes. Wilson and 
Turton’s research also supports this general belief by suggesting that planning 
and implementation of many of the adaptation strategies needs to begin early 
and, in the context of their own case study, be in place by 2020. Jenkins (Chap-
ter 5) puts it in more simplistic terms by implying that there is need for a new or 
a more effi cient system to regulate tourism and manage growth. Hughes, using 
the North American Seaboard as an example (Chapter 12), concludes that little 
guidance was available from the federal government to steer either state-wide or 
local communities in the development of sustainable coastal tourism develop-
ment and as a result concludes that there still remains a general lack of manage-
ment policy, leading to the assumption that most organizations are not yet taking 
specifi c measures to prepare for rising sea levels. In this context, Hughes calls for 
actions that require a need to modify management policies that focus on preserv-
ing valuable coastal resources, which, she warns, ultimately support a billion-
dollar tourist industry. Anfuso and Nachite (Chapter 8), in a similar vein, advocate 
that local planning staff must identify mitigation strategies from a regional, long-
term perspective, this way providing a real foundation for cost-effective coastal 
erosion management.

Clearly, the case examples present a set of circumstances that suggests that 
it is becoming more critical that key stakeholders and appropriate policy imple-
mentation measures across all sectors, both horizontal and lateral, need to pro-
gressively change strategies in order to support future efforts and actions that 
combat threats to coastal tourism destinations from climate change. Thus recom-
mendations are generally made for more integrated and long-term processes of 
problem recognition, planning, implementation and monitoring. Only by imple-
menting such measures can more strategic approaches to the problems of coastal 
destination management be fully addressed. Ensuring such measures will go 
some way to make sure that: coastal environments are conserved; natural and 
anthropogenic factors and processes are integrated into the decision-making 
processes; coastal protection measures are fully evaluated; and selective strate-
gies for future management of coastal tourism destinations prioritized. This will 
ensure the socio-economic and environmental well-being of such communities.

Roles and responsibilities between public and private funding streams 

Tourism destinations are major sources of revenue for both local communities 
and broader national and global interests. This has been alluded to in some of 
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the cases such as Williams’ assessment of beach typologies and Hughes’ and 
Jones’ assessments in North America and the UK, respectively. The economic 
benefi ts of such destinations are thus now fairly widely recognized. What is ques-
tionable, however, is the clarity of fi nancial and funding processes that underpin 
the well-being of such destinations. In this respect, the organizational and struc-
tural nature of fi nancial governance and funding policy is increasingly at odds at 
a number of organizational levels. Consequently, the point at issue is one of how 
to balance and secure the funding for the protection and management of coastal 
destinations. This is particularly pertinent to ensure the economic well-being of 
the tourism industries and to secure adequate funding for the protection of such 
destinations from predicted climate change impacts. Critical to this are escalating 
concerns on climate change and mounting pressure to take effective ameliorative 
actions to fund hard and soft engineering responses, to fund managed retreat 
and develop funding strategies for the effective and sustainable management of 
tourism infrastructure. In this context the prime question is one which relates to 
who takes responsibility for enacting such measures and who pays or funds such 
actions. Such questions contribute to the increasing complex debate on these 
emerging funding issues, which are again a focus for discussion in a number of 
the cases presented. 

Cooper and Boyd (Chapter 10) provide an interesting insight to such issues 
by using Ireland as a case. They suggest that coastal management requires an 
open-ended commitment if such resources are to be maintained and are thus 
usually confi ned to resorts whose economic situation depends on maintenance 
of the littoral fringe and associated infrastructures. In less developed areas they 
suggest that such options may perhaps be uneconomic and other solutions may 
prove both economically and environmentally more appropriate. Meyer-Arendt’s 
case on the Southern USA (Chapter 15) suggests that maintenance can only be 
achieved in most cases through a generous infusion of federal funds, thus empha-
sizing the role of central government in taking responsible actions. He suggests 
that where local people are left to their own devices to defend and meet impacts 
from climate change, particularly storm damage, the long term sustainability of 
such effort, and indeed, such communities remains to be seen. Wilson and Tur-
ton (Chapter 17), using examples from Australia, indicate that planning in par-
ticular should be seen as requiring more support, both in terms of human 
resources and funding. Jones (Chapter 14) also advocates such sentiments. He 
states that the nature of funding arrangements vis-à-vis the relationships and 
responsibilities between locally based tourism industries, local government and 
central government are critical in ensuring effective long term funding strategies 
to meet needs for combating the effects of climate change.

Funding clearly remains a complex issue and the ability of coastal tourism 
destinations to secure effective strategies to fi nance long term measures or initia-
tives that will assist in defending destinations against predicted climate change 
impact are thus critical. Whether such initiatives are based upon local adaptation 
or mitigation measures or broader more strategic but less tangibles options are in 
essence individual choices for each destination. More signifi cant, however, are 
the strategic mechanisms that are in place to help facilitate the funding of such 
options. Growing tensions between the private and public sectors are critical 
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here and in this respect the key question tends to return to the fundamental issue 
of who has ultimate responsibility to ensure that funding and fi nancial mecha-
nisms are in place. At present the tourism industry, by its very nature fairly frag-
mented itself, is not in a position to coordinate such activities. Central governments 
with the assistance of local municipality input would appear to be the best options 
at present. Whether this direct funding can be sustained or whether it manifests 
itself into other forms of coordinated indirect funding through, for example, tour-
ism taxes or user-pay principles remains to be seen. Funding, and how this is 
arranged to sustain coastal tourism destinations, will however remain critical in 
the foreseeable future. 

Making informed choices and decisions between ameliorative protective 
and/or adaptive measures 

Often policy choices for combating the impacts of climate change on coastal 
tourism destinations will invariably rely upon two alternative key strategies or of 
course a combination of the two strategies. These in essence will either focus 
upon direct adaptation of existing resources to address impacts or more broad 
mitigation measures to offset impact. Both contrasting strategies are widely seen 
and used as effective ameliorative measures that help reduce climate impact on 
local coastal destinations. Choices made between each of the measures available 
are of course largely dependent upon the nature and characteristics of the desti-
nation. Socio-economic, environmental, geopolitical infl uences are perhaps 
critical here in determining how decisions regarding ameliorative measures are 
taken and implemented. Indeed, correlation may exist between how proactive, 
how well organized, how politically vocal and how viable economically a desti-
nation is on the one hand and how its success is rated in securing effective and 
long term ameliorative measures on the other. In this respect the cases reveal that 
coastal destinations demonstrate a variety of alternative strategies and examples 
of feasible solutions. In this context several themes have emerged from the cases 
that raise issues and questions concerning the application and implementation of 
ameliorative measures. They relate in part to, for example, the ‘art or science’ of 
making informed choices and the degree to which technical knowledge is avail-
able, the availability of accurate data to support and enhance decision making 
and policy formulation, accepting the consequences and impact of the ameliora-
tive choices made and tensions between long-term and short-term investment 
choices.

Hall (Chapter 2) expresses some of these tensions clearly in his case review 
by providing evidence that little research has been conducted specifi cally on 
climate change and its effects on tourism. This in turn, he advocates, makes it 
extremely diffi cult to understand the extent to which adaptation and mitigation 
processes can be effectively engaged in by the tourism sector or by government 
at various levels. Jenkins (Chapter 5) also supports such opinion and states that 
countries vary greatly in terms of their geography and climate and a more 
detailed construction is needed to explore the effects of climate change on the 
different regions of each country. Cooper and Boyd (Chapter 10), on their 
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assessments of Ireland, provide an overview of some alternative management 
options that include several alternative strategies based upon accepting loss, cre-
ating compensatory habitat elsewhere, removing the sea defences and permit-
ting the habitats to migrate. In this respect they qualify such actions as having 
important consequences for the natural habitats and associated tourism activity. 
As a consequence they infer that one particular challenge in Ireland is to main-
tain the coastal scenery by fi nding alternative approaches such as the proactive 
one of not permitting building in high risk zones and the responsive one of relo-
cating threatened infrastructure. Dearden and Manopawitr (Chapter 11), in their 
assessment of specifi c tourism niches based on water sports in South-east Asia, 
also suggest there has been relatively little analysis of the knock-on effects of 
protective measures and works on such industries. In this respect they allude to 
a knowledge vacuum where much empirical work remains to be done in order 
to make accurate and informed decisions. Meyer-Arendt (Chapter 15), on his 
assessments on the Gulf Coast, proposes that coastal communities that face 
inundation due to climate change (e.g. rising sea level) have three options: pro-
tection, accommodation and retreat. In his case of Grand Isle he demonstrates 
that policy has shifted from a strategy of protection to one of accommodation. 
He proposes that hard and soft structural protection has proven to be stopgap at 
best, and although it may always remain a political priority, he concludes that its 
effectiveness cannot be guaranteed. Alternative policies based on accommoda-
tion via home-raising, roof-fastening and other defence mechanisms against 
water and wind, as well as rebuilding after every storm, are reviewed as the 
dominant adaptation strategies. He does qualify this, however, by questioning 
the sustainability of such options in the longer term. In addition to this, Wilson 
and Turton (Chapter 17), expressing issues from Australia, emphasize that 
many of the participants in their case had diffi culty thinking of adaptation strat-
egies for tourism for 2070, which was seen as too far into the future, thus again 
illustrating problems associated with long term thinking. Ultimately, however, 
their assessment of the greatest challenge in climate change adaptation strate-
gies concerns the need to change human behaviour. Jones (Chapter 14) sum-
marizes the problem as a need for technical understanding of, and the ability 
to differentiate between, mitigation and adaptation policies, which at best still 
remain somewhat ambiguous for managers and policy makers at a number of 
key destinations. 

Clearly, the cases presented review a number of different strategies and mea-
sures that can be taken to offset climate impact at destinations, which are suited 
and ‘fi t’ differently to different scenarios. Again there are a number of issues that 
have arisen as a consequence. The key to making choices between alternative 
ameliorative strategies would appear to be one that specifi cally relates to knowl-
edge and knowledge gaps. In this context, making choices to ensure the effective 
amelioration of impacts will increasingly be dependent upon being ‘well informed’ 
with current data so that any decisions made on coastal tourism strategies and 
coastal defences remain appropriate to the sustainable management of the 
coastal destination. It is thus important, therefore, that research and monitoring 
of natural and man-made processes including the collection of primary data, is 
enhanced in order to ensure that accurate decisions are made. This, after all, 
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remains the raw material for understanding the tourism industry and for evaluating 
protective measures for coastal destinations. 

Compliance with growing legal frameworks, legal litigation threats, insurance 
hazard and risk-adverse strategies 

The vocabulary of risk and associated legal issues is a fairly new phenomenon 
for coastal tourism destinations, particularly when considering the advent of cli-
mate change and its predicted impact. These are issues that still remain in their 
infancy and perhaps will require further exploration and research for the future. 
Nevertheless, risk and legal responsibility is an increasingly important issue that 
has been addressed by several of the cases. In essence, risk and legal frameworks 
are considered at a number of levels when addressing the issue of climate change 
and its impacts. Broadly it can refer to an assessment of risk predictions particu-
larly in terms of a destination at risk. A number of insurance companies have 
alluded to this recently as suggested by Jones and Phillips in the introductory 
chapter. More specifi cally, risk can be applied at a more focused level by address-
ing risk assessments to specifi c actions or strategies at destinations and imply a 
more formal legal framework in this context. Increasingly, destinations, particu-
larly managers of destinations, are having to address risk as a legal requirement 
of operating tourism facilities and activities. Although much analysis of climate 
predictions remains ambiguous there is nevertheless an underlying undercurrent of 
concern that relates to legal liability and potential litigious actions from consumers 
and users at destinations. As discussion and knowledge improve on climate 
predictions, legal responsibilities, particularly associated with ‘duty of care’, will 
become unavoidable operational concerns for tourism providers and destination 
managers. Issues associated with, for example fl ooding, storm damage, health, 
disease and heat, are predicted impacts from climate change and in turn pose 
potential risks and legal threats for both tourism providers and consumers. Where 
potential risks at a destination are perceived as high these may in turn have sig-
nifi cant legal and operational consequences in the long term for the sustainability 
of coastal tourism destinations. Indeed, many destinations may have to signifi -
cantly reduce their reliance on tourism not because of threats from the physical 
damage resulting from climate change but because of the threats induced from 
legal actions and litigation.

These are issues that are explored by Osborne (Chapter 6) in his review of 
legal frameworks for climate change. Other cases have also raised similar con-
cerns. Jenkins (Chapter 5) implies that climate change is not new and is what the 
world has experienced for eons. He suggests the task ahead, however, is adapta-
tion, to ensure that risk and hazard predictions are as accurate as humanly pos-
sible. He surmises that past prediction and forecasts have not been very accurate 
and therefore there is now an even greater urgency to ensure that new risk mod-
els of prediction are developed. In this context he advocates that the develop-
ment of new climate prediction models relating to tourism impacts and risk are 
necessary and concludes that they require greater rigour than the current sto-
chastic models. Jabour (Chapter 13), on her assessments of Antarctic tourism, 
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illustrates that, for example, if ships are not ice-strengthened, as many are not 
presently, and if they continue to travel into poorly charted areas, risk will be 
exacerbated. In this context she predicts that localized extreme weather, espe-
cially during the summer cruising season, will make high latitude navigation 
increasingly dangerous when considered in combination with the presence of less 
predictable sea ice and icebergs and changing local weather conditions. Wilson 
and Turton (Chapter 17) foresee signifi cant shortcomings in government accep-
tance of climate change risks and appropriate resourcing to overcome such risks 
and thus see barriers and limitations to securing many infrastructure and policy 
adaptation strategies as a consequence. As a side adage they comment that in 
their particular case of Australia a large number of control and certifi cation 
schemes are on offer but with no legislative power associated with them. Moreno 
(Chapter 16), regarding his study of the Balearic Islands, proposes that to help 
increase the knowledge base on climate change impacts a vulnerability method-
ology needs to be more fully considered. In a similar vein Anfuso and Nachite 
(Chapter 8), in their assessment of the Mediterranean basin, add that despite 
concerns the regional government shows for the issue, little interest has been 
refl ected in the provision of any legal document for tourism management. Jones 
(Chapter 14), in his assessments, provides a more frank view by suggesting that 
legal threats culminating from the physical effects of climate change will grow 
and insurance companies will increasingly determine where and when tourist 
can travel with, of course, severe consequences for many destinations that are 
signifi cantly vulnerable to impacts.

Clearly legal liability and risk responsibility is a growing concern. The solu-
tions are currently diffi cult to predict. However, as a consequence of such con-
cerns raised, coastal tourism destinations will have to further develop risk adverse 
strategies in order to minimize, potentially expensive, legal actions. At a more 
strategic level clearly defi ned legal frameworks, roles and responsibilities will 
need to be defi ned in order for both users, consumers and managers to be more 
fully informed of their rights, roles and responsibilities. At best these still remain 
unclear and this emphasizes the urgency of the issue. The lesson may, however, 
be a severe one if such issues are not addressed. In such situations many destina-
tions may be subject to the whims of insurance companies and tour operators 
who will ultimately decide whether the risks for visitors are too great to offset 
potentially damaging legal actions. 

Maintaining the economic, social and environmental well-being of coastal 
tourism communities

Evidence highlighted from the cases presented demonstrates that coastal tourism 
destinations initiate a variety of actions that go some way to offset the predicted 
and actual effects of climate change or to manage expectation of such threats. 
These actions tend to differ according to the socio-economic, environmental, 
geographical and political contexts in which each of the destinations are located. 
In this respect the action taken by local and national organizations vary to quite 
a degree. Some destinations have a combination of both proactive adaptation 
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and mitigation measures, others concentrate on adaptation, others mitigation 
and some offer limited responses to all but very basic measures. Each individual 
destination thus addresses problems associated with its own particular set of cir-
cumstances and needs and thus raises quite different sets of concerns. The cases 
do, however, illustrate that there are some positive moves in the right direction 
and a recognition that coastal destinations cannot pander to the status quo. 
Indeed most of the cases stress the economic, social and environmental impor-
tance of the destinations, particularly in the context of valued ecosystems, valued 
landscapes and dependent socio-economic systems particularly focused on the 
tourism industry. All these would appear to be interrelated and recognition from 
the cases illustrates that it will become increasingly important to enhance policy- 
and decision-making processes in order to sustain and protect such systems from 
climate change threats. Indeed, ensuring successful actions and outcomes in this 
context very much belie the future well-being of each destination. The cases 
clearly illustrate a set of emerging concerns and issues associated with such well-
being. They include the need to make hard choices between economically sound 
and uneconomic destinations in terms of costs associated with protecting coastal 
resources. Several cases in this respect discuss options associated with not invest-
ing in protective measures and retreating to coastal hinterlands. Others discuss 
the concept of disappearing destinations in the context of the impact that climate 
change regulations may have. Carbon offset policies and the possible restrictions 
that these may impose on several destinations, particularly those that rely upon 
air transport, are a case in point. Calado et al. (Chapter 9), on their assessments 
of the Azores, especially stress this point. They state that climate change policies 
need to be tailored to a local scale in order for destinations, such as the Azores, 
to remain competitive. When considering the diffi cult mobility and accessibility 
conditions of such places, which have no alternative to air transportation, they 
stress that there will need to be a special exemption policy for each region. With 
no such exclusions or compensation mechanisms, they surmise that the increase 
in transportation prices will greatly aggravate accessibility and tourist mobility 
and thus, in turn, diminish such a destination’s capacity to remain economic, 
with, of course, the negative repercussions for such tourist economies. As a result, 
Calado et al. conclude that places such as the Azores, though not a disappearing 
destination in terms of its touristic qualities based on preliminary climate change 
impact assessment, could however become a disappearing tourist destination 
due to undesirable travel cost as a result of climate change policies. Hughes sug-
gests (Chapter 12), on her assessments of the US Eastern Seaboard, that there 
are perhaps limited options with little alternative but to invest. In this context she 
states that with the potential for dramatic land loss and ecosystem alteration on 
the East Coast as climate changes, it seems there is still a need to adapt man-
agement policies and preserve the valuable assets, which, she concludes, 
support a billion-dollar tourist industry. Meyer-Arendt (Chapter 15), in his 
review of Grand Isle, perhaps poses opposite sentiments by advocating retreat 
from non-viable locations and destinations. Jones (Chapter 14), in this con-
text, may perhaps offer a compromise alternative. He stresses the continued 
need to integrate coastal tourism policies with tourism development policies 
linked to coastal hinterlands, which may go some way to help address specifi c 
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problems and assist in relocating some tourism activities away from vulnerable 
coastal areas.

Clearly the socio-economic viability of coastal tourism destinations and cli-
mate change dynamics are sensitive political issues in the context of local, 
national and international politics. Whether economic sense will prevail, over-
riding political sensitivities that include defending local and national interests 
remains a diffi cult issue to resolve. At best most tourism destinations will guard 
their economic interests and their social and environmental contexts, which in 
turn support their tourist economies. How some such destinations will continue 
to remain sustainable in the future is unanswerable. What will become increas-
ingly important, however, is the need to balance decisions associated with cli-
mate change and the assessed socio-economic impacts these will have on 
specifi c tourism destinations. A ‘one fi ts all’ policy will clearly not be appropriate. 
Balanced decision making based upon protection of some areas and retreat in 
others will need to be made. The continued development of integrated tourism 
policies that encourage links to coastal hinterlands might also be an option to 
help offset vulnerability.

A Final Refl ection

The loss or erosion of coastal destinations through predicted climate change 
impacts will undoubtedly pose a signifi cant threat to both natural ecosystems 
and tourism infrastructures and consequently the tourist ‘communities’ at such 
destinations. Evidence from the cases reviewed illustrates that perceived and 
actual threats are indeed real although accurate predictions and current assess-
ments remain at best ambiguous and at worst remain a guessing game. The 
cases present a variety and varied set of local destinations and experiences. In 
summary it seems fair to say that there remains uncertainty regarding climate 
change and the validity of current predictions. However, general perceptions 
amongst professional tourism managers demonstrate that there is recognition of 
increased incidence of storm surges and a general rise in sea level. Perceptions 
also recognize predicted erosion and loss issues, but mixed responses and knowl-
edge of options for ameliorative actions appears to be a norm. In essence the 
cases have illustrated a complex relationship of concurrent processes or contin-
uums that integrate at differing levels and stages of the tourism destination man-
agement cycle. These continuums address process associated with coastal 
tourism destination management, and associated dynamic processes of prob-
lem recognition, balancing strategies or meeting stakeholder expectations and 
providing solutions to the key issues, problems and threats at hand. These inter-
relationships are illustrated in Fig. 18.2.

In essence, it is clear from the cases that there is still a need to think with 
long-term and lateral vision. Evidence shows that current coastal destination 
management practices tend to concentrate on immediate socio-economic and 
environmental issues, which often give little regard to longer term strategic desti-
nation management concerns. Again from the evidence it would appear that 
strategic longer term approaches to managing coastal tourism destinations based 
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upon strategic governance, local empowerment and capacity building with more 
integrated legal and media processes are becoming critical. Evidence of good 
practice is demonstrated in many of the cases reviewed, however the examples 
are only a small illustration of the growing global threats that climate change can 
have on such destinations. In this respect the cases remain a ‘patchwork’ of 
lessons, which demonstrate pointers for how climate change is perceived, how 
destinations are managed and policy choices made. As such they cannot provide 
all the answers but nevertheless go someway to indicate a possible way forward 
in addressing specifi c threats. In an increasingly uncertain world where climate 
predictions are questioned and media hype appears to be the dominant conduit 
for presenting information, such cases are important in providing a rational base 
from which to assess and analyse current experiences and learn lessons. Despite 
remaining uncertainties, what is abundantly clear is that there is a need for all 
stakeholders, and this includes users, consumers, providers, administrators, 
planners and controllers, of the various processes operating within destinations 
to engage and integrate more fully with decision making and policy processes. 
Pertinent to this, is engagement with appropriate long term policy implementa-
tion measures that connect more closely with existing or perhaps newly created 

Fig. 18.2. Disappearing destinations – the coastal tourism destination management 
continuum: recognizing problems, meeting expectations and delivering solutions.
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governmental, legal, fi nancial and technological frameworks. In essence this 
means creating or ensuring structures for management and decision making that 
are fi t for purpose. At present, evidence suggests that such structures and organi-
zational structures remain lacking. In this respect the future success in managing 
coastal tourism destinations, particularly with the onslaught of climate change, 
will increasingly be dependent on effective measures that support a cyclic  process
of problem recognition, effective planning, proper implementation and controlled 
monitoring and research. Only then can appropriate responses to the complex 
problems associated with climate change, coastal erosion and the long term sus-
tainability and management of coastal tourism destinations be fully addressed. 
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