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Tourism – a Major Industry 

Source: Becken and Hay (2012) 



Tourism – a Major Industry 

Source: Becken and Hay (2012) 



Croatian Tourism – a Major Industry 

Source: UNDP Croatia, 2008 



Tourism and Climate Change 

How are tourism and climate change related? 
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Climate Change 
• Sometimes referred to as global warming 

• But it is much more than that.. e.g. changes in: 
– Precipitation (rain and snow) 

– Humidity 

– Wind 

– Cloud cover (and hence sunshine) 

– Ocean climate, including sea level 

• And much more than even that: 
– Not just changes in the average conditions, but also 

changes in variability and extremes 

– e.g. heat waves and drought 









The Climate is Already Changing 

Winter precipitation trends in the Mediterranean region 
for the period 1902–2010 (Hoerling et al ., 2011 ) 



The Climate is Already Changing 

Global Sea Level Change Sea Level Change for Croatia 



Previously Climate Change was “Natural” 
Now it is ALSO “Human Induced” 

and 
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• Highest concentrations for at least 740,000 years
• Fastest increase for at least 20,000 years

Climate Change Will Accelerate 



Why Will Climate Change Accelerate? 

The Sun’s energy 

passes through the 

car’s windshield.

 



Global Temperatures Will Continue to Increase 



Global Sea Level Will Continue to Rise 



Sea Ice Cover is Disappearing 
Faster than Anticipated 



Ocean Acidification Is Occurring 



Climate 
Change 

Tourism 
Sector 

Greenhouse 
Gas 

Emissions 

Contribution of Tourism to Climate Change 



Estimated Emissions from Global Tourism 

Source: Becken and Hay (2012) 

Tourism Generates about 5% of the World’s CO2 Emissions 



Reducing the Contribution of Tourism 
to Climate Change 
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Reducing Aviation Emissions in the Future 

Source: Becken and Hay (2012) 



British Air Passenger Departure Duty 

Source: Becken and Hay (2012) 



Reducing the Contribution of Tourism 
to Climate Change 



Intercontinental Hotel – Bora Bora 

 



Why Use Deep Sea Water Cooling? 

• High demand for cooling – air conditioning 
represent about 75% of total electricity costs 

 

• Proximity to deep and hence cold (5°C) ocean 
water 

 

• High cost of electricity  



Deep Sea Water Air Conditioning 

 

3,000 ft 



CENTRALISED SEA WATER AIR CONDITIONING 

c 

Sea Water 
Primary closed 

loop 

Chilled fresh water 
Secondary closed 

loop 

Cold water : 5/6°C 
Temperate water : 12/13°C 

Buildings 

Titanium Heat 
Exchanger 

Deep cold water intake  

Shallow warm water 
effluent 

Chilled water closed loop distribution 



Results 

• Reducing electricity consumption by 90% 

• Pay back in seven years (with government 
investment subsidies); ten years without 

 

 

• Environmental benefits – avoids importation and 
burning 2.5 million litres of fuel oil 

• Deep ocean water also being used for spa 
treatments 



Reducing Emissions – Tourist Behaviours 
• Increase average length of stay 

• Choose closer destinations 

• Use transport modes with lower emissions 

 

Source: UNWTO, UNEP & WMO 
(2008) 



 

Source: Becken and Hay (2012) 



Offsetting Carbon Emissions 
e.g. 

A Flight from New York to the Caribbean 

Source: Becken and Hay (2012) 
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“Climate Change is already impacting 

tourism destinations” - UNWTO  

 



‘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/


Climate Change-Tourism “Hotspots” 

Alpine 

Europe: 

¾ of 

glaciers lost 

by 2050 

Western Europe: 

By end of century 

heatwaves as warm and as 

dry as 2003 will occur 

every 2nd year 

Northern and 

Eastern 

Mediterranean: 

Increased 

frequency of 

heat waves and 

drought  

Northeastern 

USA: 

Decrease in winter 

snowfalls and in 

extreme cold spells 

Southeastern 

USA, Mexico & 

Caribbean: 

More destructive 

storms, especially 

until the 2030s 

China: 

Precipitation 

decreases by up to 

20% 

Islands in South Pacific & Indian 

Oceans: 

Increased topical cyclone intensity  

5 to 20% increase in maximum wind 

speeds  



Major Coastal Tourism “Hotspots” 

Source: UNWTO, 2007 



Mediterranean – Warmer Summers  
• Summer temperatures increased by 4-5°C, by 2100 
• Frequency of heatwave days for the Mediterranean region is 

expected to increase 
– about two days per summer for 1961–1990 
– around 13 days by 2021–2050 
– as many as 40 days by 2071–2100 

• But studies show that most Mediterranean destinations will 
not become ‘unacceptably hot’ until late this century 

• For beach vacations, a high majority of Belgian and Dutch 
tourists said: 
– the absence of rain is more important than a ‘comfortable 

temperature’ 
– heatwaves the least important climate change impact 
– they would still travel to the Mediterranean for their beach 

holidays even if climate change results in the ideal weather for 
beach tourism occurring in northern Europe 



Adaptation to an Increase in the 
Number of Unacceptably Hot Summer Days 

at Mediterranean Destinations 



Mediterranean – Water Scarcity 
• Anticipated that the Mediterranean region will 

experience more pressure on water resources as a 
result of reduced rainfall, higher evaporation and 
less melt water from glacial ice and snow.  

• More of the rainfall will come in heavy falls. 

• Summer droughts likely to start earlier in the year 
and last longer. 

• Summer water supply could decline by 20 to 30% 
with a global warming of 2°C (2050) and 40 -50% for 
4°C (2075-2100). 

 



Water Consumption by Tourists 
• Per capita tourist water consumption is between 

two and three times the local water demand in 
developed countries and up to 15 times in 
developing countries. 

• Survey of 200 hotels in Mallorca (Majorca) showed 
variation in water consumption (in litres per guest 
night sold, or l/gns) ranged from 156 to 2,425 l/gns: 
– three-star hotel: 516 l/gns, 

– four- star hotel: 548 l/gns, 

– five-star hotel higher: 701 l/gns 

• Seasonal changes in water demand can exacerbate 
the supply problem. 



Reducing Water Consumption by Tourists 
• Water saving initiatives include re-using swimming pool water, 

recycling of sewage for irrigation purposes, installation of sub 
metres and flow regulators in rooms, kitchen and laundry areas, 
and increasing water-saving awareness among staff and guests. 

• Such initiatives can reduce annual average consumption by over 
well over 10%. 

• The main factors influencing hotels to introduce water-saving 
measures are primarily demand-based, including improving the 
hotel’s image, improving the quality of service, and increasing 
customer satisfaction. 

• The type of board (or meal plans) offered by a hotels has a 
significant effect on water consumption, with each additional meal 
increasing annual hotel water consumption by 10 per cent. 

• The more meals a hotel serves, the more time guests spend in the 
hotel rooms and facilities, leading to higher water consumption by 
guests: 
– both directly for ablutions and drinking water, and  
– indirectly for water use in kitchens and laundries.  



Croatia – Health Effects 
• Heatwaves already pose a risk to human health - 

185 additional deaths in the summer of 2003 were 
attributed to the heatwave. 

• The future health risks of climate change in Croatia 
not fully understood, due to insufficient research.  

• Main effects likely to be: 

– higher cardiovascular risk due to heatwaves 

– increases in allergic reaction and increased frequencies 
of heat- and sun-stroke 

– increases in the vector-borne illnesses carried by 
mosquitoes, birds and other organisms 



Mediterranean – Sea Level Rise 
• At Rovinj and Split sea-level is falling relative to the 

land, by -0.50 mm/y and -0.82mm/y, respectively 

• At Bakar and Dubrovnik sea-level is rising relative to 
the land, by a rate of +0.53mm/y and +0.96mm/y, 
respectively. 

• Sea level trend for the Mediterranean is expected to 
be between -0.8 and +35 mm/y during the 21st 
century. 

• Maximum rate in the Southern Adriatic basin. 

• Extreme wave events likely to decrease due to a 
reduction in the frequency of intense cyclones. 



Preparing for Sea Level Rise - Croatia 
• The expected rates of sea-level rise vary along the 

Croatian coast. 

• Given also that sea-level rise will occur gradually, 
means there is time to develop the best methods 
addressing the problem, on a local scale.  

• A mixture of near- and long-term strategies 
involving both protection and planned retreat 
measures is likely to be the best approach. 



Climate Change-Tourism “Opportunities” 

Higher 

Latitude 

Coastal 

Areas: 

Warmer 

summers 

attract more 

tourists 

Mediterranean: 

Shoulder and 

winter seasons 

more appealing 

Alpine Areas: 

Longer summers 

provide 

opportunities for 

more activities 

Higher 

Latitude 

Coastal 

Areas: 

Warmer 

summers 

attract more 

tourists 

Peri-continental 

Islands: 

More tourists due to 

increased short-haul 

flights 



Two Take Home Messages 

• Reducing tourism’s contribution to climate change 
is driving cost saving efficiencies 

 

 

 

• Reducing the adverse consequences of climate 
change for tourism often results in other benefits 





The Future? 

 



What Does The Future Hold? 
Business as Usual 

Business as Usual 

Major Cuts in Emissions 

Major Cuts in Emissions 



Climate “Tipping Points” 



Time Bombs - Antarctica 



Time Bombs – Arctic Permafrost 



Climate Change “Hot Spots” 





Observed Change in Global Temperature 



Computed Change - Natural Factors Only 

 



Computed - Natural Plus Human Factors 

 



Uncertainties – The Climate System 



Uncertainties – Future Energy Use 



Estimated Emissions 
By Mode of Transport 

Source: Becken and Hay (2012) 



Reducing Emissions – Technical Efficiency  
• Fuel substitution – e.g. biofuels 

• Air traffic management – e.g. optimizing flights 

Source: Becken and Hay (2012) 

 

Influence of weather on flight operations 



Reducing Emissions – Technical Efficiency  
• Fuel substitution – e.g. biofuels 

• Air traffic management – e.g. optimizing flights 

Source: Becken and Hay (2012) 

 

Departure delayed due to adverse weather at destination  

Departure delayed due to adverse weather at Heathrow 

Weather-related Delays at Heathrow Airport 



Reducing Emissions – Technical Efficiency  
• Fuel substitution – e.g. biofuels 

• Air traffic management – e.g. optimizing flights 

Source: Becken and Hay (2012) 

 

Real time graphical display integrates weather and air traffic information, 
allowing operators to reroute flights to maintain safety and minimize delay  



Reducing Emissions – Technical Efficiency  
• Fuel substitution – e.g. biofuels 

• Air traffic management – e.g. optimizing flights 

• Fuel efficiency 

Source: UNWTO, UNEP & WMO 
(2008) 



Reducing Emissions – Tourist Behaviours 
• Increase average length of stay 

• Choose closer destinations 

• Use transport modes with lower emissions 

 

Solar Panels on a 
Cruise Vessel in 
Galapagos Islands 

Source: Becken and 
               Hay (2012) 


