Sustainable management of coastal tourism
and related mobility: The role of energy consumption

Bruzzi L., von der Weppen J., Verita S.
Department of Physics, University of Bologna, 

luigi.bruzzi@unibo.it; jvonder2@jhu.edu

Energy consumption in tourism and tourism mobility is rising and creates great environmental effects and high costs, which have large potential for reduction through use of renewable energy sources, energy savings and efficiency. This paper explores the possibility to adopt new approaches inspired by the ‘green economy’, aiming at a reduction of fossil fuels and energy consumption without foregoing luxury through a more sustainable management of coastal tourism services and mobility. Improving the sustainability of tourism and tourism mobility can be done in many ways and they will depend on the region and type of tourism considered. Solutions will be considered and suggestions on how to implement effective policy to increase the sustainability of tourism as well as reducing the consumption of energy will be proposed.

Tourism increases pressures on coastal environments: Tourism and specifically mass tourism increases the human pressure on coasts and the challenge to conserve and increase the appeal of the destination, without compromising the characteristics of the local environment and the wellbeing of the population. The number of tourists at a destination defines the carrying capacity of the environment in the area. The risk to reach and exceed the carrying capacity is high for many tourism destinations in the Mediterranean area. The scarcity of water, the limited capacity to collect and dispose solid wastes, and to treat wastewaters are important limiting factors of many tourism destinations and especially of coastal areas where the seasonal concentration of population including tourists is high. A relevant limiting factor is constituted by the increased demand for energy and electricity. In tourism activities energy is requested for many purposes: heating (mainly for destinations in the mountains or in the ski resorts), and air conditioning, warm water and other electrical appliances and lighting.

Energy consumption in tourism and tourism mobility and related greenhouse gas emissions: Energy consumption in tourism depends on the type of services offered, the type of accommodation and the energy management approach. Services provided at the accommodation require energy including heating/cooling, cooking, illumination, and cleaning. Furthermore, energy is needed for office use. The results of a study of hotels in Rimini and a travel distance of 1000 km showed that the fuel consumption for covering a distance of 2000km is highest when choosing air-travel. The fuel consumption of a car to cover the same distance is four times smaller than that of the air-travel. Consequently, the CO2 emissions related to the travel are highest when taking an airplane. In scenario, energy consumption and the related amount of CO2 emissions of the accommodation amount to a third of the energy consumption of air travel. The worst case scenario draws a different picture, because the energy consumption and CO2 emissions from the stay at the accommodation are double that of the air travel.
At global level, tourism mobility causes around 75% of total CO2 emissions out of all emissions from tourism, with aviation representing the bulk of it (40%). According to the DG Environment study by Ron de Wit, EU GHG emissions from international aviation grew by 87% between 1990 and 2004 (73% increase for 1990-2003), while total GHG emissions decreased by 5,5% between 1990 and 2003 (figure 34). Air traffic is furthermore expected to double in the next 15 years and will counteract the reduction of CO2 emissions achieved in other sectors. 

Figure 1: Total amount of CO2 produced by tourism activities
	 
	CO2

	
	Mt
	Share in tourism (%)

	Air transport
	515
	40

	Car
	420
	32

	Other transport
	45
	3

	Accommodation
	274
	21

	Other  activities
	48
	4

	Total tourism
	1302
	100

	Total world
	26400
	-

	Share of tourism in total world (%)
	4,9
	-


Source: WTO Climate Report 2008

Sustainable energy management: A way to mitigate climate change as well as adapting to its impacts is through energy management. Market mechanisms or policies can improve energy management and thus reduce GHG emissions from tourism accommodation and transport by considerable amounts. Mitigating the environmental effects from energy consumption in tourism and tourism mobility could be done by reducing GHG emissions, which can be achieved by:

· energy saving (i.e. using less energy through awareness and behavioural change)

· energy efficiency (i.e. reducing energy consumption through technological improvements such as electric appliance  performance)

· use of renewable energy sources

There are different types of tourism that have adopted a sustainable approach to energy consumption as well as to other aspects of the tourism experience, particularly eco-tourism. Eco-lodges are often situated in remote locations. There are some energy supply options for off-grid facilities concerning both renewable and non-renewable sources of energy. The energy systems used in remote facilities not connected to the grid contribute to sustainable tourism: they reduce net emission of greenhouse gases; use renewable sources of energy available in most locations; make recourse to proven and reliable technologies; do not require a constant input of consumables (no motor oil, filters, etc): their life cycle costs (wind and hydropower) can be very attractive; some can be built on site; their service life is relatively long (15-25 years).
The cases of tourist accommodation and examples of tourism mobility seen in this paper found that the energy consumption and the related greenhouse gas emissions strongly depend on the energy infrastructure of the accommodation, especially installations for heating, cooling and hot water. For tourism mobility, the type of transport and the distance to be covered determine the amount of energy consumed and emissions generated. The principal environmental impact of greenhouse gas emissions is climate change and the main secondary effects of climate change will affect coastal areas. These changes threaten the quality of the destination which is at the core of the tourism product. It therefore makes not only environmental but also business sense for stakeholders in tourism and tourism mobility to act more sustainably.

