
United Nations Environment Programme (UNEP); Oxford University Centre for the Environment (OUCE) 
United Nations World Tourism Organization (UNWTO) World Meteorological Organization (WMO) 

Climate Change and Tourism:
State of the Art

Dr. Daniel Scott
Canada Research Chair in Global Change and Tourism

Dr. Murray C. Simpson
Senior Research Associate Oxford University Centre for the Environment

Capacity Building Seminar 
Balliol College, University of Oxford,

7 – 11 April 2008

http://serc.carleton.edu/images/research_education/katrina/sea_surface_tem.jpg


United Nations Environment Programme (UNEP); Oxford University Centre for the Environment (OUCE) 
United Nations World Tourism Organization (UNWTO) World Meteorological Organization (WMO) 

Technical Report
Commissioned by 

UNWTO-UNEP-WMO

2nd International Conference on 
Climate Change and Tourism 

(Davos, Switzerland – 1-4 Oct.)

Science Background Report 
to UNWTO-UNEP-WMO 

Davos Declaration



United Nations Environment Programme (UNEP); Oxford University Centre for the Environment (OUCE) 
United Nations World Tourism Organization (UNWTO) World Meteorological Organization (WMO) 

Authors:
» Dr. Daniel Scott (Lead Author) - University of Waterloo, Canada *
» Dr. Bas Amelung - University of Maastricht, Netherlands 
» Dr. Susanne Becken - Lincoln University, New Zealand *
» Dr. Jean-Paul Ceron - Limoges University, France 
» Ghislain Dubois - TEC Conseil, France 
» Dr. Stefan Gossling - Lund University, Sweden
» Paul Peeters - Breda University, Netherlands 
» Dr. Murray C. Simpson - University of Oxford, England

Reviewed by over 20 experts on tourism and climate 
(UNWTO, UNEP, WMO, IATA, and others)

* Members of WMO Expert Team on Climate and Tourism



United Nations Environment Programme (UNEP); Oxford University Centre for the Environment (OUCE) 
United Nations World Tourism Organization (UNWTO) World Meteorological Organization (WMO) 

Climate Change 
Science

The Climate is Changing

‘The warming of the climate 
system is unequivocal’ (IPCC-AR4 2007)

Globally +0.80C  from 1906 to 2005

Climate Change Has Just Begun

The pace of climate change is ‘very likely’ to 
increase over the 21st century

+1.8 to  6.40C by 2100
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‘This year through the IPCC, the world's scientists have 
spoken, clearly and in one voice. Not some scientists. Not 

leading scientists. But the world's scientists - united.

Global warming is the defining challenge of our age.
Not ‘of the decade’ or even ‘our life.’ And not any mere 

challenge of our age -- but the one that defines us.’

Nov 2007
United Nations Secretary General 

Ban Ki-Moon
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BBC poll of 22,000 people in 21 countries
• 79% believe “human activity, including industry 
and transportation, is a significant cause of  
climate change.”

• 9 out of 10 believe action  is necessary to address global warming
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Impacts & Adaptations at 
Tourism Destinations (50 pgs)
» Mountain regions
» Coastal regions and islands
» Natural and cultural heritage

Implications for Tourism Demand (20 pgs)
» Geographic and seasonal shifts
» Perceptions and media influence

Emissions from Tourism: 
Status & Projections (23 pgs)
» Results for 2005 baseline and 2035 projection

Mitigation Measures in Tourism (32 pgs)
» Mitigation potential for 2035

The New Realities of Tourism in an Era 
of Global Climate Change
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Climate Change Impacts 
at Tourism Destinations
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Direct climatic impacts
» Warmer Summers
» Warmer Winters
» Precipitation Changes (water supply)
» Increased Extreme Events

Indirect environmental change impacts
» Biodiversity Loss (terrestrial and marine)
» Sea Level Rise
» Disease

Impact of mitigation policy on tourist mobility
» Travel Costs and Destination Choice

Indirect societal change impacts
» Global/Regional Economic Impacts 
» Increased Security Risks (social/governance disruption)

Assessment of Major Impact Types 
at Tourism Destinations
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Winter Sports Destinations:
Are $Billions at Risk ?

Switzerland 
Christmas 1998
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Extreme Events and Insurability
‘Hurricane Katrina Blows 
Away ‘Big Easy’ Tourism’

31 Aug 2005 - USA Today

US Gulf Coast & Caribbean Region
(Mid to Late-21st Century)
• Estimated premium increase 20-80%
• Increase deductibles (order of magnitude)
• Drop coverage in high risk areas
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Donner et al. 2005

Percent of Coral Reef 
Experiencing Bleaching at 

Least Every 2 Years

Ecotourism - Coral Reef Bleaching

2030s = top row; 2050s = second row

Globally - all major coral reefs are expected 
to be severely  degraded by 2050 … 32% at 

risk of die-off by 2050
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‘Our actions over the coming few decades could create 
risks of major disruption to economic and social activity, 
later in this century and in the next, on a scale similar 
to those associated with the great wars and the economic 
depression of the first half of the 20th century.’ 

Economic Risks of Climate Change

‘Climate change is the greatest challenge facing 
humanity at the start of the 21st century.  Failure to 
meet this challenge raises the spectre of 
unprecedented reversals in human development.’
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Regional 
Knowledge Gaps

Tourism Vulnerability 
‘Hotspots’ 
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‘See Them Now: Endangered Wonders’
Places to Visit Before they Vanish

Arctic and Antarctic Wildlife – Polar Bears

Cloud Forests – Costa Rica’s Cloud Forest

Coral Reefs – Great Barrier Reef, Caribbean

Mountain Glaciers/Snow Caps 
– in Andes, Alps, Himalayas, Rockies, Kilimanjaro

Low-lying Islands and Cities 
– Maldives, Tuvalu, Venice

Mangrove Forests 
– Florida Everglades, Bangladesh

(May 2004)

http://www.cntraveller.com/
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All tourism businesses and destinations will need to 
adapt in order to minimize risks and capitalize on an 
new opportunities in an sustainable way
» it is no longer sufficient to rely on past experience

Very limited knowledge of the capacity of current 
adaptations to cope successfully with future climate 
change
» some evidence that tourism operators are over-estimating

adaptive capacity
» some tourism stakeholders-regions will require assistance to 

adapt effectively to climate change
» in the early stages of identifying what type of assistance is 

needed in the tourism sector and priority regions

Destination Level Adaptation 
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The process of adaptation needs to start now
» information requirements for successful adaptation will increase 

substantially over the next 25 years 
» Infrastructure and market transitions will take decades in some cases

Time Horizons for Adaptation
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Implications of Climate Change for 
Tourism Demand
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◘ Changes in climate resources for tourism:
» Alter geographic and seasonal distribution of demand

- proportionately more tourism spending in temperate nations
» No impact on demand at global scale

◘ Indirect environmental change:
» Impact demand at destination-regional level
» No impact on demand at global scale

◘ Indirect societal change:
» Impact demand at destination-regional level
» Reduce demand growth at global scale if economic growth adversely 

affected (reduced discretionary income)

◘ Mitigation policy and travel costs:
» Increased travel cost and environmental concern over tourism travel 

may impact long-haul and air travel
» Market research is required to better estimate impact
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◘ Tourist perceptions of destination impacts and of the 
environmental consequences of travel will likely play a 
central role in travel decision-making
» Important influence by the media

◘ Accurate information on tourism and climate change is 
essential
» Speculation and misinformation on impacts exists 

and is dangerous

» Improved science on impacts is in the best interest
of the tourism industry and decision-makers

Example:  ‘The likelihood [is] that 
Mediterranean summers may be too hot for 
tourists after 2020’ -The Guardian, 28 July, 2006
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Impacts of Mitigation Policy 
on Tourism Demand
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Emissions from Global Tourism: 
Status in 2005 & Projection to 2035
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‘Global Tourism Emissions Model’ for 2005
» UNWTO Department of Statistics and Economic Measurement of 

Tourism prepared a specific database for the project
» Three sub-sectors: transport, accommodation, activities
» Includes international and domestic tourism

‘Business as Usual’ Scenario for 2035 
» Arrivals and LOS trend projections: ‘Tourism Vision 2020’, nation 

and industry forecasts
» Energy efficiency trend projections: Boeing (2006), EU MuSTT

Study (2004)

Calculation of Emissions from 
the Tourism Sector
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Sub-Sectors CO2 (Mt)

Air transport * 522 40%
Car transport 418 32%

Other transport 39 3%
Accommodation 274 21%

Activities 52 4%

TOTAL 1,307
Total World 

(IPCC 2007)
26,400

Tourism 
Contribution 5.0%

Transportation
of Tourists = 75%

of Sector Emissions

* - does not include 
non-CO2 emissions 
and impact on climate

Global Tourism Emissions in 2005: 
CO2 Only *
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Rank Country
Percentage of 

total emissions
(2005)

1 United States 22.2 %
2 China 18.4 %
- European Union 11.4 %
3 Russia 5.6 %

4 India 4.9 %
5 Japan 4.6 %
6 Germany 3.0 %
7 Canada 2.3 %
8 United Kingdom 2.2 %
9 South Korea 1.7 %
10 Italy 1.7 %

- Global Tourism Sector          5.0%

If 
Tourism 

was a 
Country

http://en.wikipedia.org/wiki/Image:Flag_of_the_United_States.svg
http://en.wikipedia.org/wiki/Image:Flag_of_the_People%27s_Republic_of_China.svg
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Post-Kyoto Mitigation Targets
(all wrt 1990 levels)

• IPCC   -80% by 2050 for industrial nations 
•

• European Union
– 20% emission reductions by 2020
– discussing reductions of 60-80% by 2050

• US and Canada
– 24 States commitment to mandatory emission cap
– 6 States Considering mandatory emissions cap
– 793 Cities signed ‘Climate Agreement’

– 10 States and Provinces have reduction targets of 75 to 80% by 2050 
- British Columbia implemented first Carbon Tax
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Mitigation Policies & Measures
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High Tech-Efficiency Scenario:  (changes versus BAS)
» reduction in aviation energy consumption per pkm of 50% (vs 32% in BAS)
» additional 2%/year reduction in car emissions per pkm
» additional 2%/year reduction in other transport emissions per pkm
» additional 2%/year reduction in accommodation emissions per guest-night
» additional 2%/year reduction in activities emissions per trip

Modal Shift-Longer Stay Scenario: (changes versus BAS)
» no further growth in aviation number of trips and pkm [i]
» growth in rail/coach of 2.4% to 5% per year to keep total number of trips 

growth constant with BAS
» 0.5%/year increase in average LOS vs 0.5% reduction/year in BAS
»

[i] The number of pkm is kept constant, using average trip distance as found in BAS, thus also keeping the 
number of trips by air transport constant. However, it is possible to reach the same emissions reduction with 
some growth in the number of trips by air when the average distance is reduced (i.e. less long haul and 
more medium haul).

Tourism Mitigation Scenarios for 2035

http://www.unwto.org/wtd/2008/en/2008.php
http://www.unwto.org/wtd/2008/en/2008.php
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Tourism and Climate Change Mitigation: 
The Credibility Challenge

‘The tourism sector must be part of the climate 
change solution. If we are not, we will be 
villainized and rejected as an industry.’

- Randy Williams, President & CEO

• Climate change is a serious issue for tourism
• Carbon reduction targets and progress must be real 

and measurable
• Industry communication must have credible message

– not just a PR exercise
– backed up with meaningful action 
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The Future is Now
◘ The scientific evidence is clear - climate change 

must be considered the greatest challenge to 
sustainable development and tourism in the 21st 
century.

◘ Tourism can play a significant role in addressing 
climate change. It must show leadership as an 
agent of change for both adaptation and mitigation  
– the time for action is now.
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The Davos Declaration

http://www.unwto.org/pdf/pr071046.pdf

• Endorsed by 450 delegates (from 80 
countries) in Davos
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The Davos Declaration

Strongly endorsed by Ministers’ Summit on Tourism 
and Climate Change at World Travel Market 

(London, UK – Nov 2008)

Adopted by the UNWTO General Assembly 
(Cartagena, Columbia – Dec 2008)
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• World Tourism Day 2008 will focus on Tourism’s 
response to the challenges of climate change. It 
will be a year long campaign aiming to:
– Advance – Tourism in the UN global response to the 

challenges of climate change and poverty alleviation 
– Promote – the Davos Declaration Process for the 

Tourism Sector 
– Encourage – tourism stakeholders to adapt, to mitigate 

and use new technology and secure financing for the 
poorest countries. 

http://www.unwto.org/wtd/2008/en/2008.php
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