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Abstract

Energy supply and climate protection are two of  the most discussed topics in our society. Conciliat-
ing the technical and environmental aspects of  energy production is becoming increasingly important, 
especially in the winter tourism sector. Picking up on the current issue of  ecological and sustainable 
tourism in the Alps, this study determines the extent to which the implementation of  renewable energy 
solutions and the aim of  energy autarky are relevant for the image and marketing possibilities of  a win-
ter sports tourism destination. It also ascertains the current level of  environmental awareness towards 
green energy among alpine winter tourists.
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1 Introduction

Winter tourism, especially revolving around downhill skiing and cross-country ski-
ing, constitutes one of  the most important economic sectors in the alpine area. 
Many studies have documented the negative impact climate change can have on 
these winter sports activities (e. g. Abegg et al. 2007; Alcamo et al. 2007; Elsasser & 
Bürki 2004; Jülg 2004; Loomis & Crespi 1999; Moen & Fredman 2007; Perry 2004; 
Scott et al. 2009; Unbehaun et al. 2008), and have emphasized the importance of  
adaptation and mitigation strategies (Scott et al. 2007; Sievänen et al. 2005; Pröbstl 
et al. 2008). Previous research on alpine skiing has discussed various mitigation and 
adaptation strategies available to ski area management for diminishing the negative 
impact of  climate change (e. g. Bürki 2000; Elsasser & Bürki 2002, 2004; Scott et al. 
2009; Scott et al. 2007). Unbehaun et al. (2008: 37) highlight three types of  adapta-
tion strategies that skiing destinations may consider:
• investing in technical adaptations, such as artificial snow-making;
• offering non-snow dependent additional services, such as new wellness and spa-

facilities, indoor sports or other snow-independent attractions; 
• developing year-round tourism, enhancing summer tourism and developing new 

alternatives for sport and recreation.

The application of  these strategies requires new investment and in many cases also 
an increased cost for energy supply. This is explicitly relevant for technical adapta-
tion in the form of  artificial snow making. This adaptation strategy is actually already 
applied by most of  the ski resorts in Austria. The percentage of  ski slopes which 
can be covered with artificial snow has explicitly increased over the last five years in 
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the alpine skiing areas (Zegg et al. 2010). Major skiing resorts in Austria and Swit-
zerland are characterized by 80–100% artificial snow cover (Pröbstl 2006). Under 
the consideration of  climate change and its effects increasing energy consumption 
provoked by artificial snowmaking is increasing the vicious circle. For this reason 
skiing areas increasingly apply renewable energies to ameliorate their environmental 
performance and perception by the skiers and media. 

Another effect which can lead to prefer autonomous energy supply – provided 
by renewable sources – is the rise of  energy costs which were transferred to ticket 
pricing over the last decade. Roth (2011) reported that the increasing price level of  
tickets is the main reason for tourists to decide not to go skiing in winter. Further-
more, the increasing costs are perceived as the major obstacle in attracting new tar-
get groups. Therefore, the Austrian skiing regions are discussing how to prevent 
their costs from increasing further, in order to remain attractive for their clients. A 
study by the Swiss ropeway association (Zegg et al. 2010) highlighted that many op-
tions are already in use and/or in discussion, such as photovoltaic panels on build-
ings, wind turbines, or hydro-electric power from natural or artificial lakes. The cost 
efficiency is always in line however with additional review on energy behaviour and 
consumption of  the resort. 

Beside possible reduction of  costs, marketing aspects and the increasing rele-
vance of  the CO2-footprint for new cable car developments (Pröbstl & Jiricka 2010) 
have boosted the interest in the use of  renewable energy in winter sports destina-
tions. Best practise examples have already been honoured by the Pro natura-pro ski 
foundation (Pröbstl & Jiricka 2011), such as the ski resort See in Tyrol for producing 
four times the amount of  electricity throughout the year than will actually be needed 
during the winter season. The CO2 – calculation methods need to be viewed criti-
cally however, in order allow comparing efforts through a holistic perspective. 

Against this background we were interested in the tourists’ reaction towards this 
development. In this paper we want to answer the following questions:
• Which of  the possible methods of  generating renewable energy is accepted or 

even preferred by tourists?
• Which of  these opportunities could have an impact on further tourism develop-

ment?
• How important is this issue for tourists’ choice of  destination?

An opinion survey was conducted in four large Austrian skiing destinations in the 
winter season of  2010/2011, in order to answer these questions.

2 Methodological approach

Within the research project ADAPT, which deals with renewable energy supply for 
winter sports destinations, we developed a questionnaire directed at tourists. This 
questionnaire was applied in four large Austrian ski destinations (Lech am Arlberg, 
Schladming, Zell am See, Silvretta Montafon) which are all covered by artificial 
snowing to a great extent. The characteristics are presented in Table 1. 
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These resorts cover the existing range of  Austrian skiing regions regarding geo-
graphical distribution in the main winter sport regions in Austria, and differ in target 
groups, altitude, access to the area and size. Larger resorts (which means medium to 
large size in comparison with the Austrian “average”) are chosen because of  their 
financial and management potential to introduce and integrate renewable energies 
into their overall energy concept.

Respondents were asked to fill in the questionnaire during the cable car rides, 
which gave us a response rate of  around 70%. A total of  1,165 tourists were in-
volved in the study. We selected mostly weekdays instead of  weekends for conduct-
ing the questionnaire, in order to reach more tourists than local day visitors. 79% 
were visiting for one week, 13% were day visitors about 6% were ski instructors and 
local visitors and 2% were other guests. About 25% of  the respondents were under 
the age of  29 years, 17% were between 30 and 39 years old, and 18% were over the 
age of  50 years. The majority (40%) was between 40 and 49 years old. Figure 1 pro-
vides an overview about the visitors interviewed

Figure 2 explains the distribution according to winter sport activities. Less than 
a quarter of  the people interviewed takes out any winter sport activity other than 
skiing. Nevertheless, the distribution of  the international guests does not reflect the 
overall presence of  international guests. Tourists from eastern European countries, 
especially, are slightly underrepresented due to language problems (the questionnaire 
was only prepared in German and English).

In order to ask tourist about renewable energy supply we had to explain the pos-
sible options. To avoid a potential bias we decided not to use pictures, photographs 
or drawings. The selection of  renewable energy supply facilities is based on the ex-
isting offers and application in the Alpine ski resorts and cable car enterprises (Zegg 
2010; Österreichischer Seilbahnverband 2011). 

Table 1: Characteristics of  selected skiing areas.

Characteristics Lech a. Arlberg Schladming Zell am See Silvretta Montafon

Federal State Vorarlberg Styria Salzburg Vorarlberg
Size 279 km (Lech/Zürs) 126 km (Planai-

Hochwurzen)
77 km 158 km 

Altitude 1,480 m 680–2,100 m 750–2,000 m 700–2,300 m
Major target 
groups

High performers
sportive

Family oriented,
World cup 

International, fun 
oriented

Several target 
groups 

Artificial snow 
coverage

100% 95% 100% ca. 55%

Environmental 
Policy (online)

Environmental dec-
laration (ISO 14001, 
former EMAS)

Short information 
included into the 
overall policy

Information to the 
press about environ-
mental policy (EMAS 
in prep. & env.  
Steering group)

no information avai-
lable 

Price level 
(2010/2011)

Per day € 44.50 Per day € 42 Per day € 42 per day € 40.50
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4 Recommendations and conclusions

Ski destinations have various options for improving their CO2-balance. The survey 
shows that tourists are sensitive towards wind turbines of  any size, as well as to-
wards larger biogas plants and large photovoltaic fields. Further analysis will study 
the effect of  exposure to this facilities and a correlated acceptance (evaluation per 
resort and comparison of  resorts in correlation to their energy supply facilities and 
strategy). 

The positive effect of  some of  these infrastructures on the CO2-balance could 
harm the perceived integrity of  the region’s nature and landscape beauty. We there-
fore recommend considering other possibilities, before the infrastructure for an en-
vironmentally friendly energy supply could harm the goose that laid the golden egg. 
The trade of  between environmental performance and effects on landscape is to be 
made carefully. Solutions are multiple and need to be discussed per skiing area. 

Overall tourists prefer the use of  existing technical infrastructure such as the sys-
tem for artificial snowmaking or photovoltaic detached to existing buildings. This 
emphasises the increased acceptance of  well-known infrastructure and could sup-
port the hypothesis of  increased acceptance of  renewable energy facilities after time 
(e. g. solar shields). 

In general, however, the reaction of  skiers towards renewable energies is positive, 
though the study confirms the minor influence of  environmental efforts – and ex-
plicitly the application of  renewable energies – during the destination choice. One 
reason could be missing information on the application of  RE and their impact 
on the resort’s CO2-balance. A review of  the websites of  the presented ski resorts 
shows a lack of  information on these issues. The survey underlines the role of  the 
internet in promoting environmental improvements. An attractive presentation in 
the internet is also a precondition for these aspects to be considered in destination 
choice. It is to be expected that, due the ongoing societal discussion, environmental 
issues and the question of  energy supply will play an increasing role for the overall 
image of  destinations and for their marketing. This development is likely to influ-
ence destination choice. Leading destinations such as Lech am Arlberg already use 
this aspect to promote their innovative and green image. Further research will have 
to focus on the differences between tourists from different countries and their re-
spective expectations.
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