


3.8.2 Climate Change and Tourism

Mitigation, Adaptation, Extreme Climatic Events, Risks, Impacts on
Destinations, Greenhouse Gas Emissions, Transport, Energy Use

The weight of evidence supports concern that the global climate is changing. Most of the change is
attributable to the impacts of human activity; both in causing an increase in greenhouse gas emissions
and in changing the buffering capacity of the natural environment to absorb (sequester) carbon. Tourism
activity is a significant contributor to global production of greenhouse gases – through transportation,
heating, and cooling and other forms of energy use. The industry is also likely to be affected
significantly by changes in climate both globally and locally. 
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Both the adaptation to potential changes and the reduction of tourism’s contribution to climate change
are concerns for the tourism industry worldwide. Through their initial communications on climate
change, most nations have begun to identify the potential to reduce emissions by each sector, or
mitigate potential negative impacts, and to adapt through changes in planning and construction so as
to reduce potential damage from weather related events. 

The First International Conference on Climate Change and Tourism (Djerba, Tunisia, April 2003),
convened by WTO, offered a unique opportunity for tourism interests and scientists to exchange views
on the consequences, opportunities and risks presented to the tourism sector as a result of changes in
the world's climate. The main outcome of the Conference, the Djerba Declaration on Climate Change
and Tourism, recognizes the complex two-way relationship between climate change and tourism. On
the one hand, tourism is impacted by climate change, especially considering tourism destinations in
coastal, mountain, drought- and flood-prone areas; on the other, tourism is also contributing to the
causes of climate change, especially through emissions resulting from transportation and the use of
energy.

The Conference Final Report, including the Djerba Declaration text is available at:

http://www.world-tourism.org/sustainable/climate/brochure.htm 

The potential impacts of climate change on tourism

Climate change can impact tourism in many ways:

• Changing and more erratic weather patterns are making tourism planning and operations more
difficult;

• Climate-related natural disasters harm infrastructure, natural and cultural heritage and host
communities; much tourism infrastructure is located in vulnerable areas;

• Climate changes can affect tourist comfort levels and the range of activities;

• Climate-induced changes in general health conditions can affect visitors and insurance practices;

• Rising sea levels and temperatures are threatening coastal and island destinations and marine
sites;

• Climate change affects natural habitats and the biodiversity of species, which are attractions for
nature-based and ecotourism;

• Alterations in precipitation patterns and the hydrological cycle can affect the availability of
freshwater resources at destinations, which is a basic asset for tourists;

• Diminishing snow conditions are directly affecting mountain and winter-sport tourism.

Climate impacts can bring both problems
and opportunities for tourism
destinations, significantly altering
tourism demand flows. For example, due
to global warming, Northern European
territories and coasts can be increasingly
attractive for summer vacations, causing
a possible decline for Mediterranean
destinations, which in turn could be
more frequented during pre- and post
high season periods or wintertime. The
changes in demand patterns can cause
major effects in socio-economic
conditions of destinations (e.g.
employment and social services),
producing knock-off effects in related

Kurumba, Maldives. The entire nation is considered vulnerable to
climate change as nearly all of the country is within two metres of
sea level and already affected by storm surges

http://www.world-tourism.org/sustainable/climate/brochure.htm


economic activities (e.g. agriculture, transportation). As well, tourism is a significant consumer of
water, often in destinations which, even without climate change, have supply problems. Changes in
precipitation patterns may alter water supply, limiting the numbers who can be supported. (See
� Water availability and conservation p. 165).

Many tourist activities (e.g. skiing, swimming, beach activities, wildlife and nature based tourism
generally) require specific sets of weather conditions. Small rises in winter temperature for example,
will eliminate the lower slopes from most of the ski resorts in the Alps, and remove the possibility of
skiing in many other resorts which at best have short or marginal seasons. Temperature changes may
also alter biodiversity, change migration paths and the location of habitats where wildlife may be found.
The response of tourists to the impacts of climate change may produce adverse impressions of a
destination’s attractiveness (i.e. dead coral, habitat loss, scarcity of species). In consequence; there is a
need to develop adaptation measures to reduce the vulnerability of tourism destinations.

Components of the climate  Indicators
change issue: adaptation

Level of damage related to  • Frequency of extreme climatic events;
extreme climatic events • Value of damage to tourism sector.

Level of exposure to risk • Percentage of tourist infrastructure (hotels, other) located in vulnerable
zones.

Degree of planning for climate • Degree to which key tourist zones are covered by contingency or
change impacts emergency planning (existence of plan, % area included).

Impact on seashores • Value of tourism infrastructure in coastal zone  below estimated
maximum storm surge levels or equivalent;

• Value of damage annually due to storm events or flooding;
• % of tourist area and infrastructure with sea defences (could be classed

by level of  protection).

Impact on mountains • % ski areas or ski-able terrain with snowmaking equipment;
• % of developed ski area which would lack access to ski-able conditions

with warming. (use IPCC warming scenarios for the destination).

Impact on wildlife and biodiversity • % of tourism dependent on viewing species (% of key species considered 
vulnerable to changes in climate).

Indicators of climate related damage:

• Frequency of extreme events;

• Value of damage to tourism sector.

Reasons for use of these indicators: Extreme events (hurricanes, cyclones, typhoons, tornados,
flooding, blizzards, drought events, temperature extremes) can all affect individual tourists, the
infrastructure of tourism and the perception of a destination. Both the frequency of such events
and the damage caused are measures of impact, and may show trends important to the industry
and the destination.

Source(s) of data: Normally these data are kept by environment departments or weather services
and emergency measures organizations and where they exist. If there is no government program,
some data can be kept locally by the industry itself, particularly for remote destinations where the
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weather may not be similar to that at government weather stations. (e.g., the weather at the top
of the mountain).

Means to use these indicators: The value of actual or potential damage can be expressed in
monetary terms, which is easily understood by tourism stakeholders.

Benchmarking: While it is possible to compare with weather data worldwide, the most
meaningful information is that of changes over time in the destination. 

Indicator of level of exposure to risk: 

• Percentage of tourist infrastructure (hotels, other) located in vulnerable zones (as defined in
each country’s climate change program or equivalent).

Reason for use of this indicator: Shows the degree of exposure of the industry to significant storm
events (hurricanes, storm surges, major flood events etc) which may increase in frequency and/or
severity.

Source(s) of data: For most nations these data are available from the country’s initial
Communication on Climate Change. Tourism authorities normally have an inventory of hotels and
resorts by location, although data on related infrastructure or services such as restaurants and
entertainment facilities etc may be less readily available.

Means to use the indicator: Use as % of beds, % of hotels (and if available, value of infrastructure
or number of tourism sector jobs) which are considered vulnerable.

Benchmarking: See the UN site http://unfccc.int/resource/natcom/nctable.html which contains
National Communications from most nations, whether or not they are signatories to the
Framework Convention on Climate Change. Many identify vulnerability by sector (and many
nations where tourism is important provide data for tourism).

Indicator of level of planning for potential impacts: 

• Degree to which key tourist zones are covered by contingency or emergency planning (existence
of plan, % area included).

Reason for use of this indicator: As much of the tourism industry and its assets are located in areas
vulnerable to storms, flooding, erosion etc., and many of the attractions (reefs, ski slopes) are
climate/weather dependent it is useful to have in place some form of contingency planning to
cope with possible impacts. The tourism contingency plan will likely be related to overall
emergency planning and response that may be in place to deal with all emergencies, (major
storms, earthquakes, fires etc) whether or not they are related to climate change.

Source(s) of data: Local authorities (or emergency measures organizations where these exist).
Often land use or ownership maps, coastal zone maps, flood zone maps exist which will define
zones at risk (e.g. Within 100 year flood line, area subject to inundation in storm surges, area
considered to be unstable for earthquake or land slips).

Means to use the indicator: The existence of a plan is in itself an indicator of some degree of
planning or preparation. It may also be possible to relate this to the existence of structural
controls, design requirements which are designed to mitigate extreme events or to reduce
potential for damage.

Benchmarking: Because of the unique nature of risks to each site or destination, there is no single
benchmark. Comparison with extent of coverage, degree of preparation over time is likely to be
most useful.

In addition to the more general indicators, several more specific indicators are suggested for
particularly vulnerable destinations including:
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Impact on seashores which have the majority of tourism infrastructure:

• Value of tourism infrastructure in coastal zone below estimated maximum storm surge levels or
equivalent;

• Value of damage annually due to storm events or flooding;

• % of tourist area and infrastructure with sea defences (could be classed by level of protection).

The information can be obtained from planning authorities and from the national communications, and
may affect planning and protection policies. (See also Coastal Zone destinations p. 247)

Impact on mountains where many activities are climate dependent and where access and
infrastructure can be vulnerable:

• % ski areas or ski-able terrain with snowmaking equipment;

• % of developed ski area which would lack access to ski-able conditions with warming. (Use
IPCC warming scenarios for the destination).

(See also the Mountain destinations section p. 259)

Impact on native wildlife and biodiversity, a major draw for tourism:

• % of tourism dependent on viewing species;

• % of key species considered vulnerable to changes in climate.

(See also the section on Natural and Sensitive Ecological Sites p. 263)

Note that the indicator Number of rooms with climate control - AC or heating, outlined in the
following mitigation section is also a useful indicator of adaptation – as a measure of level of
preparedness should the temperature become warmer or cooler. 

See also the section on �  Seasonality (p. 111). One of the potential impacts of climate change can
be the alterations in tourist season so the indicator % visitation in peak season/shoulder season  may
be useful to measure changes due to climate change. 

While the top of mountains will still have snow, many lower ski stations in the Alps will be below the snow line under
many of the climate change scenarios.
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Box 3.28  Snowmaking as an adaptation to climate variability and change

The winter tourism industry, in particular alpine skiing, is highly weather-sensitive and
experiences considerable inter-annual variability in operating conditions. For example, between
1982-83 and 2001-02 the length of the ski season in the major ski regions of the United States
has varied as follows: Pacific 109-151 days, Rocky Mountains 121-145 days, Midwest 78-105
days, Northeast 101-136 days and Southeast 78-110 days. The ski industry in North America has
used a range of adaptation strategies that reduce their vulnerability to climate variability (and
consequently any climate change in the future), including the implementation of snowmaking
systems, business diversification and the limited use of weather insurance.

Snowmaking is the most wide spread climate adaptation and has become an integral component
of the ski industry in eastern North America during the past 30 years. Ski areas in eastern Canada
and the Midwest, Northeast and Southeast regions of the US have invested million of dollars in
snowmaking technology and operations. In eastern Canada, all ski areas in the Province of
Ontario have snowmaking systems that cover 100% of the skiable terrain, while in Quebec
snowmaking coverage varies in the 50-90% range of skiable terrain. In 2001-02, all of the ski
areas in the Northeast, Southeast and Midwest ski regions of the United States had snowmaking
systems. The average skiable terrain covered by snowmaking varied in these regions, from 62%
in the Northeast region, to 95% and 98% in the Southeast and Midwest regions, respectively. In
addition to infrastructure costs, the average operational cost of snowmaking at ski areas in the
Northeast US ski region was US$728,000 in 2001/02 (for an average of 252 acres).

In addition to its current importance, research has documented the importance of snowmaking
as a climate change adaptation strategy. In their analysis of one ski area in central Ontario, Scott
et al. (2003) estimated that snowmaking had extended the period with a skiable 30cm snow base
by 33% to 830% during the 1980s and 1990s. A study that examined the potential impact of
climate change at six ski areas in Eastern Canada and the US found that ski season losses were
drastically reduced by snowmaking technology (Scott et al. 2004). 

Key indicators: length of season, area of ski-able terrain, % covered by snowmaking, cost of
snowmaking, benefit/cost ratio of snowmaking, cost of weather insurance.

Mitigation of the Impacts of Tourism

Tourism’s impacts that contribute to the causes of climate change:

While concerns about tourism's polluting effects can influence many aspects of a tourist's activities, the
primary issue relates to travellers' consumption of transport services, notably road and air transport. In
the wider area of the sustainability of tourism, the impacts of tourism contributing to climate change
can be related to tourism's high per capita consumption of water and energy, and the effects that
tourism can have on flora and fauna. To reduce tourism’s negative impacts, there is a need to implement
measures by applying advanced environmental management techniques and technologies.

Tourism contributes to greenhouse gases (GHG) primarily through transportation and heating and
cooling of accommodation, both of which may use fossil fuels. GHG emissions through the use of
transportation, accommodation and other tourism services occur from the beginning of a tourist’s trip
until she/he returns home. Therefore, mitigation actions should address tourism activities through the
complete supply chain, involving international, national and regional transportation systems, outgoing
and incoming tour operators, as well as local accommodation, transportation and other service
providers at destinations.

Destinations can respond to the climate change issue through a variety of mitigation strategies,
including:



1. Greater energy efficiency;

2. The use of less carbon intensive fuels;

3. Carbon sequestration and trading.

One important strategy to reduce greenhouse gas production is to introduce more efficient equipment
and procedures. However, application of this “cleaner production” or “ecoefficiency” approach takes
time. Additionally, many operations within the community (the tourism industry or the local
community that tourism is situated in) may already be energy efficient and/or further significant
reductions in energy from non-renewable sources may not, for operational and commercial reasons,
be feasible. 

A second strategy is using fuels that produce less greenhouse gases such as liquid propane gas (LPG)
or ideally moving towards greater use of energy from renewable sources (e.g. wind, solar or hydro).

A third strategy includes involvement in carbon sequestration projects (a process where plants as they
grow capture and store the carbon in the gas carbon dioxide (CO2) in biomass) as an immediate move
towards offsetting greenhouse gas production. The tourism industry can contribute in partnership with
e.g., forestry firms, conservation organizations to the preservation of natural areas as one means to
offset its greenhouse gas contribution- while enhancing the tourism resource base.

Many communities are making significant efforts to utilize energy from renewable sources (e.g. wind,
solar), thereby conserving resources and minimizing greenhouse gas emissions.

Components of the climate Indicators
change issue: mitigation

Greenhouse gas emissions by • Total CO2 produced due to the community’s energy consumption;
the destination and by the • Consumption of fossil fuels by the tourism sector (see also �  Energy
tourism component p. 152).

Transportation fuel use • Total consumption per capita of fossil fuels for transportation;
• Total consumption of fossil fuels in the destination for tourist

transportation (note also issue section on Transportation p. 210).

Energy consumption related • Number and % rooms with air conditioning and/or heating.
to temperature control

Coverage of natural areas • % of natural area coverage in the territory of the destination (change
over time).

Indicators of Greenhouse gas emissions: 

• Total CO2 produced due to the community’s energy consumption (tonnes);

• Consumption of fossil fuels by the tourism sector (tonnes).

Note that energy consumption itself will not be expressed in tonnes … you will need to calculate
energy consumption in kWh or M3 and then convert to CO2 tonne equivalents to reflect the local
energy mix. (Tonnes per person per year)

Indicators relating to consumption of resources and production of wastes, which are calculated
on a per person per annum basis, need to take into account both the resident and the transient
(tourist) populations. These figures should be available from the bureau of statistics in your country
or your local tourism authority. 
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Reason for use of these indicators: To support efforts to minimize the net production of the
greenhouse gas, carbon dioxide (CO2) from energy consumption, particularly by the tourism
industry. Tourism is a significant consumer of fossil fuels for transportation, heating and cooling
(see also �  Energy p. 152). Reduction of fossil fuel use is a mainstay of plans by most nations
to respond to climate change. Both overall use and use per capita are relevant. 

Source(s) of data: In some nations, energy use is monitored by sector. Surveys of use by sector
were done by many nations in the preparation of their Initial National Communications. All
energy sources used within the destination should be used to calculate the total energy usage. By
using the same energy balance produced to assess the destination’s energy consumption, the
destination can also estimate the amount of CO2 produced per person (and per tourist). There are
a number of energy calculators available which are capable of estimating the amount of CO2

produced per person using the energy balance figures e.g. the Green Globe energy calculator
(See:  www.greenglobe21.com) The table provided with the �  Energy issue (p. 152) outlines a
common list of energy sources used in destinations which can be used to estimate total use and
to identify the percentage that is based on fossil fuel consumption.

Means to use the indicators: Overall use trends, tourism as a percentage of national and
destination energy use, and fossil fuel use per capita are all useful. This indicator is useful to
display trends in greenhouse gas emissions and allows the destination to monitor and act on their
performance. Identification of the contribution of the tourism sector may lead to actions by that
sector. 

Benchmarking: This indicator can be benchmarked in two ways: over time for the individual
destination or by using comparative data from companies such as Green Globe
(www.greenglobe21.com) or the International Hotels Environmental Initiative
(www.benchmarkhotel.com). 

See also the UN website http://unfccc.int/resource/natcom/nctable.html, as well as the UNEP
publication “Transport and the global Environment: Accounting for GHG reduction on Policy
Analysis (UNEP 2001), http://uneprisoe.org/OverlaysTransport/TransportGlobalOverlays.pdf

Note: see also the Keep Winter Cool case in Part 6 (p. 400) which identifies approaches to
greenhouse gas reduction by North American ski resorts. 

Indicators of transportation fuel use:

• Total consumption per capita of fossil fuels for transportation;

• Total consumption of fossil fuels in the destination for tourist transportation.

(Note also Transportation p. 210)

Reason for use of these indicators: Destinations have their own programs to respond to the need
to reduce fuel consumption. Tourism use of transport (both to get to the destination and within the
destination) can be a major component.

Source(s) of data: These data will likely be available from transportation authorities, and where
there is an initial communication on climate change from the country, they may be aggregated for
easy use. It may not be easy to isolate the component of transportation associated with tourism,
particularly where facilities are used widely by both locals and tourists, although often tour buses
are licensed or regulated separately from local transport.  Transport mix data may also be available

Means to use these indicators: Both raw data and per capita consumption.

Benchmarking: The best use of this will be comparison over time, particularly if used in relation
to programs designed to reduce energy consumption for transportation.

http://unfccc.int/resource/natcom/nctable.html
http://uneprisoe.org/OverlaysTransport/TransportGlobalOverlays.pdf
www.greenglobe21.com
www.greenglobe21.com
www.benchmarkhotel.com
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Indicator of energy consumption related to temperature control:

• Number and % rooms with air conditioning and/or heating.

Reason for use of this indicator: Use of energy for air conditioning and heating is an important
area of energy consumption. In many destinations, climate control is more likely to be found in
tourist accommodation than in the homes and businesses of locals. The tourism sector has a
comparative advantage in efforts to reduce consumption of energy for these purposes, both
through energy efficient design, and conservation initiatives (such as efforts to turn off air
conditioning when rooms are not in use).

Source(s) of data: These data are likely available from the local tourism authority, ministry in
charge of building, or from hotel associations.

Means to use the indicator: As noted above, this indicator cuts two ways. Lower numbers of
heating/cooling units will contribute to reduction of energy use (and in most cases fossil fuels). At
the same time, the existence of units with climate controls can act as a form of adaptation to
potential effects of climate change (e.g., cold spells, heat waves) and may also help lengthen
shoulder seasons.

Benchmarking: These data are not normally collected and reported systematically but may
become so with growing emphasis on climate change. At the same time, there seems to be an
emerging de facto standard that has all 4 and 5 star (and a growing percentage of 3 star)
accommodation with room climate control.

Additional potentially useful indicators:  

• The percentage uptake of renewable energy systems (see �  Energy p. 152)

• Percentage of accommodation with Environmental Management Systems or certifications ( p. 318)

Box 3.29  Tourism and climate change: Adapting indicators to targeted French
stakeholders

Indicators are a way to make environmental information more easily understandable and
accessible to the users. Depending on the targeted stakeholders, the same information can be
presented in different ways. For example, in the French experience (see France case study p. 382)
the contribution of tourism transportation to greenhouse gas emissions was first evaluated for the
whole tourism sector at the national level. It was also calculated for a specific Paris/ Nice trip,
according to the mode of transport, to promote individual responsibility by tourists. This same
indicator could also be calculated for a selected destination (as the Municipality of Calvia,
Majorca, Spain did for a tour operator, to point out the fact that actions from all stakeholders are
required to cope with climate change. In all cases where indicators are used publicly, it is
important to provide sources of data used, as well as a short methodological note, to ensure a
transparency of the process and avoid challenges to the results. 
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Box 3.29 (cont.)
An indicator for national decision-makers: 

• The contribution of French tourism road transport to CO2 emissions.

Domestic tourism road transport is
responsible for 5,5% of French CO2
emissions. The total contribution of
tourism transport to French CO2
emissions is roughly about twice as
large. 

Source: Tourism Environment Consultants,
based on SNCF, European Environment
Agency (Copert III  and MEET
programmes), IPCC, Airbus Industries, EDF.

An indicator for tourists and business operators : 

• Contribution to climate change of a family Paris-Nice trip, according to the mode of
transportation.

In this example for a Paris/ Nice trip, a family will have contributed three times more to global
warming with an airplane than with a car, five times more than with a train.

Source : Tourism Environment
Consultants, based on SNCF,
European Environment Agency
(Copert III and MEET programmes),
IPCC, Airbus Industries, EDF.

Remarks. Range: from the most to the least  polluting vehicle in each category. 

Cars. Variables: age,  horsepower, type of journey (motorway or main road).

Planes. variables: type of airplane. Two estimations are given: one for the effects of carbon
dioxide (CO2), which are well known, and the other for the impact on the greenhouse effect of

all pollutants emitted during the flight ; In this case, the effects of nitrogen oxides, water vapour,
sulphur oxides and jet trails are all taken into account .

Trains. Variables: type of energy used to produce electricity for a TGV , from hydraulic power (0
or near 0) to coal (47)




