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Abstract
This thesis investigates the value of snow sport activities in the mountains as a non-market
commodity focusing on the case-study of Val Bedretto, Ticino. The individual travel cost method
has been used to estimate the consumer surplus for the recreational use of the mountain for ski
mountaineering and snow shoeing. A survey has been distributed in the valley in order to collect the
data. Visitors' preferences concerning the region and winter sports have been analyzed as well with
the use of descriptive statistics. Moreover, the interest of visitors for the creation of an alpine center
has been investigated. The center would offer a variety services linked to mountaineering and its
aim would be to provide training and promote mountaineering.
It results that the individual consumer surplus reaches 129 CHF after removing the equipment
amortization costs. In total, the economic value of snow activities in Val Bedretto is estimated at
477'300 CHF per winter. The interest for the alpine center is found rather high as about 70% of the
visitors have expressed an interest in its creation.
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1. Introduction
Due to the fact that the slopes in popular ski resorts are becoming more and more crowded, the
popularity of ski mountaineering and snow shoe excursions as an alternative winter activity is
growing as it will be presented in the statistics. These winter activities take place far away from ski
resorts and in the heart of the mountain wilderness. The practitioners of snow shoeing and ski
touring highly appreciate the pristine wilderness of the mountains as a place for active recreation.
From their perspective, the mountain possesses a high value. Nevertheless, in economic terms, it is
not evident how to give a precise value to the mountain as it has no specific price. From the
perspective of economics, the mountain is a public and non marketed good. It is impossible to stop
someone from enjoying the mountains and on the other hand, use can be made by everyone without
any rivalry. This dissertation aims to study the value of a mountain as an economic object from the
perspective of ski mountaineering and snow-shoe practice. On this purpose, the focus of this study
has been put on the region of Val Bedretto in the Swiss Alps, as it is a very renowned mountain site
for ski mountaineering and snowshoeing.
The objective is to observe the preferences of skiers and practitioners of snowshoeing as a first step
through the use of descriptive statistics. In the second phase, the objective is to estimate the
economic value of ski mountaineering and snowshoeing in Val Bedretto with the use of the travel
cost method. This valuation method relies on the utilization of goods which are complementary to
the environmental asset. The cost of traveling is used as a proxy of the price of the environmental
site. More precisely, it will attribute a value to the mountains of Val Bedretto on the basis of the
transportation costs incurred to come (and return) from individuals' place of residence into the
valley in order to practice ski mountaineering or snowshoeing. Traveling time will be considered as
an implicit cost and will be added to the travel cost. Through it, the consumer surplus will be then
estimated as the value indicator of Val Bedretto for the practice of winter sports.
An additional objective of this research is to observe the preferences for the creation of an alpine
center in Val Bedretto. The idea was proposed by members of the local community and was
discussed extensively in order to ensure its acceptance. The aim of an alpine center would be to
provide training and promote mountaineering in the spirit of a living experience of the mountain.
The visitors' interest for this project will be analyzed through descriptive statistics linked to
questions in the survey.
From a methodological point of view, a survey has been conducted over a period of four months in
the winter season 2014. Paper questionnaires in three different languages, Italian, German and
English, were distributed in the mountain huts of Val Bedretto and in the excursion starting points in
the valley. The 375 answers have been analyzed with descriptive statistics to summarize the data on
consumer profile and preferences and by using econometric tools in order to apply the travel cost
method.
The first chapter of this essay will describe the activities of ski mountaineering and snow showing
and it will present Val Bedretto, the site of the case study. The second chapter examine the
environmental valuation theory on which the research is based. Several monetary valuation methods
7

will be introduced with a special focus on the travel cost method as the method applied to this study.
The application and limitations of this method will also be discussed. The third chapter of the
dissertation will discuss the empirical analysis. Firstly, it will present the methodology and data that
has been extracted. The characteristics of the sample will be presented in detail. An estimation of
the population of winter visitors to Val Bedretto will be appraised in section 4.2. The first section of
the results will be devoted to the descriptive analysis; a part of it will be dedicated to the analysis of
the interest for an alpine center. The second section of results will consider the results of the travel
cost method obtained through econometric analysis. Finally the last section will be dedicated to the
conclusions.
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2. Ski mountaineering and snow shoeing in Val Bedretto
Ski mountaineering (or ski touring) has risen in popularity as a way to spend time outdoors.
According to the statistics of SUVA insurance, about 150'000 persons are practicing ski
mountaineering in Switzerland and this number is growing1. This winter activity mainly takes place
off-piste and outside ski resorts. This is certainly the reason why it has been adopted by
mountaineers and skiers looking for fresh snow and wild spaces far from the ski resort crowds.
Tours can sometimes last several days. The exercise consists of skiing up- and down-hill without
needing to remove the skis. Ski mountaineering requires the practitioner to be able to navigate
autonomously and find routes in an environment with the potential danger of avalanches and
crevasses. In addition, the practitioner must be knowledgeable about meteorology and be an expert
skier.
According to the Institute for Snow and Avalanche Research (Institut für Schnee- und
Lawinenforschung SLF) in Davos, about 20 to 25 deadly accidents of individuals practicing ski
mountaineering happens every year in Switzerland2. However, from 1977 to 2006 the avalanches
fatalities during recreational time have diminished even though the number of ski mountaineers
have increased. Especially in the last 10 years, it can be attributed to the improvement of skiers'
avalanche awareness together with the progress in knowledge and information and rescue
techniques and equipment progresses. Nowadays, team member rescue only has a mortality rate of
20%. When the rescue is effected by organized rescue teams this mortality rate increases to 70%,
due to the time factor (Harvey and Zweifel, 2009).
Snow-shoes are footwear for walking over the snow. Even though snowshoes existed since very
remote times, snowshoeing has only recently become a recreational activity where snowshoes are
used as a way to hike in wintertime. Since the last 25-30 years its use has been largely spread out in
the Alps. In winter 1999-2000, around 3'000 snowshoe pairs were sold in Switzerland and in winter
2005-2006, this number has 75'000 pairs sold. Note that they are sold in majority in Frenchspeaking part of Switzerland3. The last statistics show that about 90'000 snowshoe pairs have been
sold in the winter season 2008-2009 in Switzerland and this number is increasing every year 4.
Snow-shoeing has the advantage of being easy to learn and is generally a safe and inexpensive
winter activity (see first part of Appendix 2). These two winter activities share the same feature of
being free from any entrance fee. The only cost incurred is the prior investment in the material and
the cost of reaching the site of recreation, excluding the opportunity cost.
Moreover, both activities are close to nature and take place in wild mountain environments. Val
Bedretto is a northern mountain region in canton Ticino, Switzerland, as shown by Figure 1. The
long valley stretches from Airolo to the Nufenen pass, where it crosses into the Valais. It is
surrounded on the North by the Gotthard mountain chain with the Pizzo Rotondo and on the South
1

2
3
4

SUVA insurance: http://www.suva.ch/fr/startseite-suva/praevention-suva/sichere-freizeit-suva/lawinenpraeventiontab-suva.htm
Institute for Snow and Avalanche Research: http://www.slf.ch/
Mountain Wilderness, Swiss NGO: http://mountainwilderness.ch/fr/
Swiss Snow-shoe: http://sentiers-raquettes.ch/default.asp?l=e&c=1&sc=1&a=1
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the Cristallina mountain. There is also an access to Italy across San Giacomo pass that leads to
reach Val Toggia.
Figure 1: Map of Ticino

Source: Map adapted from Wikipedia map

Val Bedretto offers a multitude of possibilities for mountain sport and leisure activities in a
picturesque alpine setting. The mayor of Val Bedretto M. Diego Orelli, interviewed in May 2014,
confirms that there are two peaks of tourists activities in the year: one in summer and one in winter.
In summer, there are numerous hikes possible in the valley, to which the most famous one is the
itinerary which goes from the Cristallina pass toward Val Bavona through a high mountain
landscape. It is possible to do some rock-climbing as well: Poncione di Maniò and Poncione di
Ruino present some classic rock routes and many difficult sport routes. Finally, Val Bedretto offers
10

several routes for mountain-bikes; among them “La strada degli Alpi” is particularly appreciated by
the experienced mountain-bikers5.
In winter, the valley is particularly well-known to have a lot of snow in the winter and to be ideal
for ski mountaineering and snowshoe excursions in its wild environment. Several high peaks are
very notorious in the valley: From the Northern side, the impressive Pizzo Pesciora (3120 m), Pizzo
Rotondo (3192 m), and Pizzo Lucendro (2963 m) overlooking the valley. The southern mountains
of Val Bedretto are slightly lower with the peaks of Grieshorn (2969 m), Poncione di Valleggia
(2873 m) and Cristallina peak (2912 m) 6 (see the detailed map of Val Bedretto in Appendix 3). In
addition, skiers and snowshoe practitioners have the possibility to visit the four huts that are in the
surrounding mountains: Camosci hut and Cristallina, Piansecco and Corno Gries huts which are
owned and managed by the Swiss Alpine Club (SAC). The three main points of departure for ski
mountaineering excursions are All'Acqua, Ossasco and Ronco. Val Bedretto is also known for
holding the international ski mountaineering competition of Tris Rotondo, which happens every
other year. The race proposes three different levels of route (Short Tris, Main Tris and Super Tris) in
the area of Pizzo Rotondo, the emblematic peak of the Gotthard. The competition gathers about 550
participants from different European countries7.
Concerning snowshoeing excursions, three trails which go across the forest between All'Acqua and
Ronco are prepared for snow-shoe practitioners. It is possible as well to walk up to Piansecco hut in
about an hour. In order to complete the winter sport offer, the valley also possesses a Nordic skiing
center with a slope of about 10 km and a small and family ski resort for Alpine ski in Cioss Prato8.
From an economic perspective, the valley and mountains of Val Bedretto can be considered as a
environmental asset to which we would like to attribute a value. The next chapter will then define
the concept of value. It will present different methods to estimate the value of environmental assets.

5
6
7
8

Swiss tourism official web site: www.myswitzerland.com
Leventina turismo: http://www.leventinaturismo.ch
Official Tris Rotondo web site: http://www.trisrotondo.ch/home.html
Leventina turismo: http://www.leventinaturismo.ch
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3. Part I: Theory and method
This chapter will present the theoretical framework on which the research lays. Firstly it will
explain the classification in the environmental valuation theory. Secondly it will present different
methods used to estimate the value of environmental asset. The third part will focus on the travel
cost method as the one used in the research.

3.1 Environmental valuation theory
Many environmental assets such as clean air, rivers or mountains are public goods: they are equally
accessible to all and there can be no rivalry in their use. In addition, environmental goods and
services often do not have any market price. Due to these characteristics, uncertainty arouses about
their true value and significance.
Despite there is no unanimity concerning its value nor the manner of measuring it, it is undeniable
that the natural environment definitely holds value. Without monetary valuation, the environmental
resource would be assigned “zero” value. To avoid this, it is necessary to attribute a value to it. In
order to estimate the value of environmental assets, the academic discipline of economics has
developed several methods linked to the utility the environmental good provides. These approaches
can be qualified as anthropocentric as they are based on the preferences of individuals for it;
excluded is the intrinsic value, namely the value that nature has in “itself”. Economic valuation of
non market environmental assets is intrinsically difficult and subject to bias (Turner et al., 2010),
however it provides a useful framework for the discussion of the value of an environment asset such
as the mountain region of Val Bedretto.

3.1.1 Total economic values components of environmental assets
First of all it is crucial to consider the concept of total economic value (TEV). The TEV of an
environmental good is split in use values and non-use values as shown in Figure 2.
Use value refers to the benefit obtained from the usage or the access to an environmental asset. Use
values are divided into direct use and indirect use values. Direct uses comprise for instance the use
of recreational activities that the mountain provides, like hiking or ski mountaineering. It contains
all the outputs that are directly consumed. On the other hand, indirect use values concern the
functional benefit, such as the aesthetics of the mountain landscape or mountains as a wildlife
habitat.
Non use values are not related to the actual use of the mountain and can be divided into three
categories: option value, vicarious value and existence value. Option value refers to a future ability
to use the environment. It reflects the wish to preserve a potential that the individual may use at a
later date. Vicarious value represents the willingness to pay to conserve the environment for the
12

benefit of future generations and for the usage of other individuals in the current generation. Finally
existence value embodies the willingness to pay for the awareness that the mountain exists and is
safeguarded. Considering that non use values arise from interests other than personal, they are
evidently less tangible than use values. The total economic value is the sum of the different use
values and the non-use values. It is important to note that it does not encompass the intrinsic value
of the mountain (Bateman et al., 1993).
Figure 2: Classification of type of value

Source: Figure adapted after Bateman et al. (1993).

3.2 Valuation methods and demand curve
The literature presents several methods to estimate the value of environmental assets. In our case,
we will focus on valuation methods based on the demand curve concept. Note that demand results
from a maximization process, where individuals choose the array of consumption that maximizes
their utility under their budget constraint. Therefore, the individual's willingness to pay to satisfy
their preferences is assumed to express the value. From the demand curve, it is thus possible to
obtain information on the value of a given good. Regarding environmental assets, it is often the case
that they do not have any clear market demand due to their public good characteristics but this does
not signify that they have no value. The methods which will be discussed propose different means
to extract the demand curve for environmental assets. The classification of valuation methods
introduces two types of demand curve approaches as shown by Figure 2. The first category groups
the methods where demand can be computerized by studying expressed (or stated) preferences of
individuals for environmental assets. This is generally extracted from questionnaires. In the second
category, demand is extracted from revealed preferences. Revealed preferences are based on the
behavior of individuals. In particular, we analyze the individuals' purchases of market priced goods
which are indispensable in order to have the benefit of the environmental asset. (Bateman et al.,
13

1993), (Buchli, 2004).
This section presents three different methods to estimate the value of environmental assets:
contingent valuation, hedonic price and travel cost methods.
Figure 3: Monetary valuation methods based on demand curve

Source : Figure adapted after Bateman et al. (1993).

The contingent valuation method makes use of stated preferences. It consists of purposely asking
individuals to give a value to an environmental asset. The most frequent technique to apply this
method is by household interviews, made either at home or at the site of the environmental asset. It
is meant to understand the willingness to pay for the preservation of the asset. The following step is
to calculate the average of the willingness to pay of respondents. This result is then multiplied by
the number of individuals benefiting from this environmental asset to obtain an estimation of the
total value that individuals attribute to this asset. This method is relatively straightforward and has
the advantage of being adequate to evaluate the value for individuals which are not visiting the site
itself. Hence this method can partially appraise the non use value (Tietenberg, 2006).
The hedonic price method makes use of revealed preferences. It utilizes the value of a surrogate
good or service to estimate the latent price of a non-market asset. It is most frequently applied to
fluctuations in housing prices which express the value of local environmental characteristics. It can
be employed to evaluate economic benefits or costs related to environmental quality (e.g: noise, air
pollution or water pollution) or environmental amenities (e.g: aesthetics view of or vicinity to a
recreational site). The fundamental assumption of this method is that the price of a marketed good is
correlated to its attributes or the services it brings. For instance, the price of a car reflects its
features, such as style, comfort, fuel consumption, etc. Hence, it is possible to evaluate the specific
14

characteristics of a car by looking at how the price individuals are willing to pay changes in its
characteristics (Tietenberg, 2006).
The travel cost method (TCM) is based as well on revealed preferences as it uses actual behavior
and choices to derive values. It considers that the value of a recreational site is reflected in how
much people are willing to pay to reach it and other factors. This method is presented in detail in the
next section as it is the approach chosen to conduct this research because it suited the best the
situation.

3.3 Travel Cost Method
In this following chapter, the travel cost method will be presented on the basis of the theory
presented in the book of Garrod and Willis (1999). Consumption of goods which are substitutes9 or
complements10 of each other can be used as an indirect mechanism to evaluate the individual
preferences for the consumption of non-marketed environmental assets. In this framework, the
travel cost method uses the cost of traveling to a non marketed recreational site as a instrument to
derive the actual recreational benefit that the site offers. Assuming that the quality of the site is
weakly complementary to recreational visit, the key hypothesis of this method is that the time and
travel cost expenditures that individuals incur to visit a site expresses the “price” of access to the
site. Hence, individuals' willingness to pay to visit a site can be determined on the number of trips
that individuals make. It becomes analogous to estimating the willingness of individuals to pay for a
marketed good based on the quantity demanded at distinct prices.
In this dissertation the Individual Travel Cost Method (ITCM) will be presented as it forms the basis
of the Val Bedretto case study11. ITCM is based on the hypothesis that as the travel cost increases,
the number of visits to the site diminishes. TCM function can be represented as follows:
NV i =f (TCi ,TC alti , Y i) (1)

where, NVi represents the number of visits, TCi is the travel cost to the site and TCalt i is a vector of
travel costs to substitute recreational sites. Yi represents the household income of the individual i. It
is also possible to add some vectors of socio-economic variables of an individual like age, sex or
other visitor characteristics and preferences. It is important to take into consideration that the full
travel cost (TCi) of a trip includes two dimensions: the monetary cost and the time cost. The
monetary cost is given by the entrance fee which can be zero (like in the case study of Val Bedretto)
and the monetary travel cost. The monetary cost of travel is calculated by the distance multiplied by
the kilometric cost and divided by the number of individuals in the vehicle. Time cost is based on
the assumption that individuals are free to choose the number of hours of work at a given salary.
Trade off between work and leisure results from it. Time cost can be thus perceived as an
opportunity cost.
9
10
11

Example of substitute goods: skis and snowboard.
Example of complementary goods: skis and ski-boots.
Other variants have been discussed in literature like the zonal TCM and the Random utility models (see Garrod and
Willis, 1999).
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The economic theory does not recommend any particular functional form for the travel cost method.
In general different functional forms are statistically tested. However linear and semi-logarithmic
functional forms have been widely used in travel cost models.
According to the study of Chotikapanich and Griffiths (1998), the consumer surplus estimation can
be very sensitive to the functional form choice. In their study about Georgia anglers, Ziemer et al.
(1980) determined that the semi-logarithmic form is more appropriate in comparison to the linear or
double log forms. Moreover, semi-log functional form helps to minimize the heteroscedasticity12 in
zonal model according of both studies by Vaughan, Russell, and Hazilla (1982); and by Strong
(1983).
In similar situations which involve a touristic site, Bin et al. (2005) have used the semi-log
functional form in order to estimate the consumer surplus for beaches in North Carolina. In their
study about the value of diving the sunk USS Oriska, Morgan et al. (2009) made use of the semi-log
form as well.
In his study about the Indiana State Park, Emmert (1999) chose the semi-log form as well after
having compared the R² criterion and the t-statistical for the results of the linear and semilogarithmic forms.

3.3.1 General application
The first step to apply this method is to identify the recreational site and use an on-site survey to
collect data from visitors relating to their number of visits, the location (zip code) where the visitors
were traveling from (from which the cost and the time to access to the site is then estimated),
recreational preferences and socioeconomic characteristics. The second step consists in specifying
the trip generating equation that relates visits per capita to travel cost and others independent
variables. As additional data about visitors profiles, substitute sites, and visitors preferences has
been collected, the estimates of the value can be finely calibrated by adding these other factors to
the statistical model. On the basis of this information, it is possible to extrapolate the demand curve
for the average visitors to the recreation site through regression analysis. This demand curve
illustrates how many visits would be made at any specific visit price as it is visible on Figure 4. This
curve has a downward slope as the relationship between travel cost to the site and number of visits
is assumed to be negative. It means that higher is the travel cost to reach the site, less often visitors
come to visit the site.

12

According to Wang and Jain (2003), the definition of heteroscedasticity is “a situation where the variance of the
residuals of a model changes over time or across cross-sectional units.”
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Figure 4: Demand curve

Source: adapted from Mankiw (1998).

From the demand function, it is then possible to obtain the individual consumer surplus estimates by
integrating below the demand curve. The consumer surplus (CS) represents the difference between
the price actually paid for an asset and the maximum amount that an individual is willing to pay for
it. In order to calculate the consumer surplus, the equation changes depending on the functional
form chosen beforehand. As the study about Val Bedretto makes use of the linear and semi-log
forms, the formulas concerning these two functional form will be discussed based on Garrod and
Willis (1999). If the equation of the travel cost method takes the linear form of:
NV i =α + β1⋅TC i+ β 2⋅TC alti + β 3⋅Y i (2)
where NVi is the number of visits, α is the constant, β1 is the coefficient of TCi, TCi is the travel cost
to a site, β2 is the coefficient of TCalt i , TCalt i is the travel cost to alternative sites, β3 is the coefficient
of Yi, and Yi represents the income of individual i.
If so, the equation to estimate the consumer surplus for an individual i making NVi visit to the site:
CSi=−( NV i )² / 2 β 1 (3)

The linear functional form implies a finite number of visits at zero cost but it has a critical cost
above which the model predicts that negative visits will be demanded.
If the functional form is semi-logarithmic as:
lnNV i=α + β 1⋅TC i + β 2⋅TC alti + β 3⋅Y i (4)
The consumer surplus for an individual i visiting NVi time the site will be estimated by the
following equation:

17

CSi=−NV i /β 1 (5)
This last functional form involves a finite number of visit at zero cost and does not forecast negative
visits in any case, included at very high costs. This second functional form has been chosen in order
to perform the analysis for our case study of Val Bedretto.
Finally it remains to calculate the aggregates consumer surplus for the site. In order to obtain it, the
average number of visits has to be multiplied by the average consumer surplus.

3.3.2 Advantages, limitations and reserves on travel cost method
The travel cost method is well accepted as it imitates the most standard economic techniques to
estimate economic value based on market prices. In addition, the TCM uses actual behavior
-namely how people really act- instead of verbal answers to hypothetical situations. Another
advantage is that on-site inquiry enables the collection of a large sample. Finally the results are
rather simple to interpret and explain.
The theoretical model considers that individuals travel only for a single purpose, namely, to visit a
particular recreational site. However, it is possible that individuals undertake a trip in order to visit
several sites. It can be complicated to distribute the travel cost between diverse destinations.
According to the findings of Kuosomanen et al. (2004), excluding the observation of multi-purposes
trips from the data set may lead to an underestimation of the consumer surplus; equally treating
multi-purposes trips as a single purpose trip tends to increase the value of consumer surplus as a
indirect effect.
One limitation of the method concerns the opportunity cost of time. Opportunity cost happens
always as an ex ante decision. It is defined by Randall (1994) as “the subjective expectation of
sacrifice that determines the choice.” The manner to determine and measure the value of time spent
while traveling might be problematic and there is no clear consensus on how it should be done:
individual salary rate or a percentage of individual salary rate. In addition, individuals can enjoy the
trip in itself and it stops to be a cost and becomes a benefit. However, the opportunity cost of time
should be added sine qua non the value of the recreational site will not be accurately estimated.
McConnell and Strand (1981); and Ward (1983) attempted to measure explicitly the travel time
value. Both noted that visitors are willing to take as an equivalent travel cost for travel time, by the
use of their results as a shadow price for the time of travel. By employing this method, they testified
that weighting the travel time value at one-third of the salary rate is a rather conservative
measurement. This question is also discussed in detail by Garrod and Willis (1999). Another debate
about time concerns the incorporation or not of the on-site time. On one hand, there is certainly a
opportunity cost of the time spent on-site, but on the other hand, this time is precisely producing the
utility expected by the visitors (Loomis and Ward, 1986).
A problematic situation arises when it comes to capture the value of the recreational site for
inhabitants or individuals living nearby to it. There is also the possibility that the recreational
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preferences may have affected the individuals' decision where to reside. Additionally this kind of
visitors might arrive to the site on foot or on bicycle. In these circumstances, the travel cost may be
difficult to register and it will be low in any case, therefore it cannot accurately reflect the value of
the site for these specific individuals (Turner et al., 2002).
The treatment of substitute site is an issue as well. It is an empirical evidence that substitutes have
an influence as a demand shifter on the demand curve estimated through the TCM. The exclusion of
substitute may lead to estimate a more inelastic curve that the real demand curve. The solution is to
add to the model specification all the major substitute sites. Note that according to Knetsch and
Cesario (1976), the trade-offs do not happen between different activities but between the alternative
areas by taking in account its attractiveness and it monetary and time cost. However, there is no
clear non-arbitrary procedure to delimit the set of substitutes until now (Loomis and Ward, 1986).
The travel cost method can be applied only in situations where visitors actually use the site. For this
reason it can not capture the non-use values and sites which have qualities valued by non users
might be underestimated (Garrod and Willis, 1999). On-site questionnaires can be the source of
sampling biases to the analysis. For instance, it does not take into account individuals who decide
not to visit the recreational site and as a result the sample is truncated (Turner et al., 2002).
Finally, results can also be influenced by the statistical methods. It comprises for example the
choice of functional form use to derive the demand curve or the choice of the variables in the
model. Chotikapanich and Griffiths (1998) observed that results can be very sensitive to the
demand function specification as discussed in the previous section.
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4. Part II: Empirical Analyses
Chapter 4 will firstly describe the data and the profile of snow activity practitioners in Val Bedretto.
Secondly an estimation of the total number of visitors in Val Bedretto per winter season will be
presented. The third part of the chapter is dedicated to the descriptive results and the last part to the
econometric results.

4.1 Data
In the first stage of the analysis and in order to collect data about the practice of ski mountaineering
and snow-shoeing in Val Bedretto, a survey has been developed based on the questionnaire model
used by Buchli (2004). The questionnaire investigates four different dimensions in nineteen
questions. The first part asks for general information about the practice of winter activities. The
second part focuses on the practice of ski mountaineering or snow-shoeing in the valley, in
particular the frequency of visits, the means of transportation and substitute destinations. The third
part is dedicated to evaluate the interest to a potential alpine center in Val Bedretto, in particular its
influence on the willingness to visit. Finally the last part examines socioeconomic profile of the
respondents, in particular age, income, and provenance. The questionnaire has been pre-tested in
order to ensure the soundness of the results. Comments and critics have been taken in account in
order to improve the questions. Once the final Italian version has been elaborated and corrected, the
questionnaire has been translated into two other languages: German and English (see Appendix 1).
Concerning the distribution, questionnaires were mainly distributed in paper version. An on-line
version was available as well in a PDF form that can be filled out and send back by email. The
paper version was distributed directly in Val Bedretto: in Piansecco and Cristallina huts by the hut
keepers and in the restaurant in All'Acqua by the managers. Moreover, we collected additional
questionnaires on the parking lot of All'Acqua during weekends of February and March, 2014.
Additionally, some questionnaires were distributed by the sport office of the University of Lugano.
The full period of distribution started at the end of January and finished at the end of April 2014.
It is important to mention that we also collected about 60 questionnaire during the international
competition of ski mountaineering Tris Rotondo13. This competition is hold every two years. This
year, the 6th edition of Tris Rotondo has been held on the weekend of the 22 nd and 23rd February
2014 and has regrouped 534 participants from different European countries.
It is relevant to note that Ticino had a particularly snowy winter season in 2013-2014 in comparison
to the rest of Switzerland. This particular snow cover affected Val Bedretto as well. In the course of
winter, the evolution of the snow level is carefully recorded by the Institute for Snow and Avalanche
Research in Davos. The SLF archives of winter season 2013-2014 shows an impressive progression
of the snow level in the canton of Ticino. Figure 5 is an extract of SLF archives 2014 and shows the
13

Official Tris Rotondo web site (2014), Home, retrieved 18.08.2014 from: http://www.trisrotondo.ch/home.html
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situation in the middle of the winter season (17th February 2014).
Figure 5: SLF archives of snow level

Source: Institute for Snow and Avalanche Research, SLF.

According to the mayor of Val Bedretto, the snow cover had not reached this level since 1951 14.
This abundant snow cover certainly attracted more visitors in Val Bedretto (Unbehaun et al., 2008),
but also brought a higher risk of avalanche. As Val Bedretto is classified as an area subject to
avalanche risk, the valley can be closed when the risk reaches too high a level. This decision is
taken by the avalanche commission of Val Bedretto and on the advice of SLF 15. The high danger of
avalanches caused the locking of valley several time during the winter season 2014.

4.1.1 Data sample
Section three of the questionnaire is meant to examine the socio-economic profile of the sample of
the visitors in Val Bedretto. The sample is formed of 375 individuals. Its main characteristics are
presented on the next paragraphs following the order of survey questions.
The sample was composed by about two third of men (67,46%) and one third (31,73) of women.
14
15

Interview with M.Diego Orelli, Mayor of Val Bedretto, 28.05.2014.
Interview with M.Diego Orelli, Mayor of Val Bedretto, 28.05.2014.
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Few respondent did not answer the questions.
Regarding the age of typical visitor of Val Bedretto, the average is about 44-45 years old. The scale
of the respondents age goes from 17 years old to 71 years old. Figure 6 represents the distribution of
frequencies of the date of birth.
Figure 6: Age distribution by date of birth

Source: Val Bedretto dataset, Zélie Kössler.

In order to understand the origins of visitors, nationality, district and postal code were asked in the
survey. Concerning countries of origin, more than 80% of visitors are Swiss. Around 10% come
from Germany and about 2% come from Italy, as shown in Figure 7. It is probable that Italian are
underrepresented in the sample. An explanation could be that they tend to avoid spending money in
huts or restaurant, thus they have less chance to get the questionnaire. The 5% remaining concerns
mainly visitors coming from the United Kingdom, France and Austria.

22

Figure 7: Country of origin in percentage.
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Source: Val Bedretto dataset, Zélie Kössler.

If we zoom on the Swiss visitors, they mostly come from the Swiss-German part which represent
around 69% of the Swiss visitors as shown in Figure 8. Among them, the majority comes from the
region of Zürich, central Switzerland and the region of Bern. Visitors coming from the Frenchspeaking part of Switzerland are few and represent a little 6%. Finally visitors from Ticino represent
around 25% of the Swiss visitors. Among them, the distribution between visitors coming from
Sopraceneri (52,7%) and Sottoceneri (47,3%) is almost equal.

Figure 8: Region of origin for Swiss visitors, in percentage.

Source: Val Bedretto dataset, Zélie Kössler.

From the zip code given by the respondent, distance between the place of residence and the
excursion starting point (in km) and time of travel have been estimated for each individual. The
estimation is based on information about the one-way itinerary given by Google map (km and time).
Then time and distance is multiplied by two to obtain the information on the back and forth travel.
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In average, visitors travel about 316 km to come back and forth to Val Bedretto. It means an average
time of travel of 4:30 hours back and forth.
The survey was also meant to assess which level of education visitors did attained. In average,
visitors tend to be highly educated as more than 60% of them have a university degree or
polytechnic school degree. The second most important category is the professionals with about 20%
of visitors. Figure 9 shows the percentage attributed to each level. Among the answers classified as
“others” (6,2%), the main option is technical high school or university of applied sciences.
Figure 9: Educational attainment in percentage.
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Source: Val Bedretto dataset, Zélie Kössler.

Concerning the type of working activity visitors have, the majority of the respondents are salaried
persons as it is visible on Figure 10. It concerns about 64% of them. The second most recurrent type
of activity is the self-employed concerning 18% of respondents. Only 5% are students and
identically 5% are retired persons. Unemployed persons and home-makers are marginal with about
1% of the respondents.
Figure 10: Type of activity in percentage.
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Source: Val Bedretto dataset, Zélie Kössler.
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In addition, it was asked which amount of time visitors spend at work. 62,4% of the visitors work
full-time, while 7,2% do not work at all. 5,6% of respondents did not answer the question. The parttime workers represent 24,8% of the respondents. In general, they spend 80%, 50% or 40%
working.
A question was aims to understand how many visitors are involved in an alpine association (Swiss
Alpine Club, Club Alpino Italiano, etc.). The result shows that 77,7% of the visitors of Val Bedretto
are part of an alpine association.
In average, visitors coming in Val Bedretto have 2,45 persons in their household. The survey tried to
assess how much money visitors households have to their disposal in general, by getting an
approximation of their annual household income. Respondents could choose between 6 different
categories. As shown in Figure 11, the result present a quiet balanced distribution between the
categories. The most frequent category concerning about 22% of the respondents annually earns
between 50'000 and 74'999 CHF. The category earning between 75'000 and 99'999 CHF comes in
the second position with about 19% of the respondents. It is important to notice that an important
percentage of respondent (more than 15%) did not answer the question. Some respondents precise
clearly that this question was tactless.
Figure 11: Annual household income.
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Source: Val Bedretto dataset, Zélie Kössler.

4.2 Estimation of the population
In our case study, population is defined as the number of visitors coming to practice ski
mountaineering or snowshoe in Val Bedretto during winter season 2013-2014. In order to have an
average of the number of visitors per winter season, an estimation based on the Alpine Swiss Club
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statistics and our own observations has been done.
1. Weekend 29-30 March : We observed
About 122 cars in All'Acqua and Ossasco on Saturday 29
About 136 cars in All'Acqua and Ossasco on Sunday 30
Total : 258 cars, 258/2 = 129 cars in average per day.
2. Cristallina hut reported about 100 stays overnight and Piansecco hut about 25.
Total: 125 (100+25) persons staying overnight.
3. From these 125 persons staying overnight, about 24% came by public means and about 76%
by cars (according to the results of the survey). Thus about 95 persons came by cars. We
approximate from the survey conducted in Val Bedretto (question 5) about 2,72 persons per
car. Therefore in average, 95 persons means 34,93 cars (=95/ 2,72).
4. From these 129 cars, we can assume that about 35 of them belong to the persons staying in
the hut for the night. Thus, we arrive at a total of 94,07 cars (=129 – 34,93).
5. From the survey conducted in Val Bedretto (question 5), we approximate about 2,72
persons per car. Thus we estimate 255,87 (=94 x 2,72) persons coming by car during the
weekend of the 28-30 March.
6. If we consider that 255,87 visitors coming by car is the 76% of total visitors. We have to
take into account the remaining 24% of visitors coming by public transportation. Thus the
number total of visitors during the weekend is 336,67 ((=255,87/76) x 100).
7. Visitors staying overnight in Val Bedretto represent 37,13% of the total population of this
weekend (=125/ (336,67/100).
8. Calculation of the population per winter is shown in detail in Table 116.
Table 1: Estimation of population from overnight stays in huts
Winter
2008-2009
Overnight stays
1'253
in Cristallina
(=1031+222)
and Piansecco
Estimation of
the population

Winter
2009-2010

Winter
2010-2011

Winter
2011-2012

Winter
2012-2013

1'729
(=862+867)

1'409
(=1074+335)

1'303
(=992+311)

1'133
(=920+213)

3'375
4'657
3'795
3'509
3'051
(=1253/37,13 (=1729/37,13 x ( =1409/37,13 x (=1303/37,13 (=1133/37,13 x
x 100 )
100)
100 )
x 100 )
100 )

Source: Extracts from the Swiss Alpine Club statistics

If we consider the average of the last 5 years, we have about 3'700 visitors per winter season.

16

All the numbers of overnight stays come from the database of the Swiss Alpine Club SAC.
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4.3 Descriptive analysis
In total, 375 persons answered the survey. Taking into account that 3'700 visitors is the total
population coming in Val Bedretto to practice winter activities, we can assume that the margin of
error is +/- 5%, with a confidence level of 95%. Note that the 76 residents of Val Bedretto 17 are not
considered in this analysis. This descriptive analysis will present the results in detail with each
question analyzed individually.

4.3.1 Evaluation of preferences
The first part of the questionnaire aims to understand the preferences of visitors in terms of ski
mountaineering and snowshoeing in general and more particularly in Val Bedretto.
The first question was general and related to the winter activities practised by the respondents. The
respondents could tick seven proposals of winter activities (ski mountaineering, cross-country ski,
snowboard, ice-skating, snow-shoeing, alpine ski and free-ride). An additional eighth option let it
open to other possible winter activities. A majority of the visitors is practising ski mountaineering
(86,7%). The second main winter activity is the alpine ski (46,9%) and the third is snow-shoeing
(26,9%). Two thirds of the visitors (about 65%) practice more than one sort of winter activity. Table
2 shows in details the proportion of practitioners for each winter activity.
Table 2: Percentage of practitioners per winter activity
Winter activity

Percentage of practitioner

Ski mountaineering

86,7 %

Alpine ski

46,9 %

Snow-shoeing

26,9 %

Free-ride

21,1 %

Cross-country ski

18,9 %

Snowboard

9,1 %

Other kind of winter activity

6,9 %

Ice-skating

4,5 %

Source: Val Bedretto dataset, Zélie Kössler.

Concerning the winter activities which have not been taken up by the survey but which have been
proposed by respondents, we find eight times ice-climbing, three times telemark skiing, twice
snowboard touring, twice sledging and one time ski jumping. In addition, certain respondents went
beyond the question and added summer activities as rock climbing (four times), hiking (three
times), jogging (three times) and mountain-biking (one time). These activities are practiced by 6,9
% of the respondents.
17

Source: Swiss Statistics Office, 2014.
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Figure 12: Day of visit in Val Bedretto in percentage.
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34,4
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Source: Val Bedretto dataset, Zélie Kössler.

It was asked if the respondents mostly come to Val Bedretto during the week, during the weekend or
both. Figure 12 shows that the majority of the visitors come only during the weekend (59%). 34,4
% of the respondents answered coming both during the week and the weekend. The proportion of
persons coming only during the week reaches only 6,4 %.
Among visitors coming during the week, 21,5% of them are students, unemployed, house-maker or
retired. 78% have a job taking in account that 47% are part-time workers. Thus, about 31% of the
week days visitors have to take a day off work their job in order to practice ski mountaineering.
In average, visitors come 3,11 times in Val Bedretto to practice winter activities during the winter
season. However, the median is equal 1 time. Moreover, 15 respondents went beyond the question
explaining that it was their first time in Val Bedretto. Figure 13 shows that the distribution is right
queued and it confirms that the most frequent answer is 1 visit per season. We can notice as well
that this distribution presents some extreme values with 30 to 35 visits per winter season. Visitors
who answered these high values are all from Sopraceneri.
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Figure 13: Visits in Val Bedretto.
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Source: Val Bedretto dataset, Zélie Kössler.

We can observe in the following Table 3 that the average value of visit in Val Bedretto changes
according the region of origin of the visitor. Visitors from Ticino Sopraceneri come the more often
and they represent almost 15% of the visitors. It is noticeable that in average, the further is the
region, the less often visitors are like to come in Val Bedretto. In the Grisons case, even though it is
a close region to Val Bedretto, they might have enough mountains in their region to practice ski
mountaineering and this could explain the low average value.
Table 3: Visit to Val Bedretto in report to the region of origins
Regions

Average value of visit per person

Percentage of total visitors

Sopraceneri

7.9

14.4 %

Sottoceneri

5.21

9.6 %

Northern Italy

5.8

2.6 %

Central Switzerland

2.31

15.2 %

Region of Zürich

2.15

15.4 %

Est of Switzerland

2

2.6 %

Region of Baden

1.86

1.8 %

Germany

1.71

10.4 %

Region of Basel

1.64

4.8 %

Romandie

1.61

3.7 %

Region of Bern

1.28

12 %

Valais

1

1.1 %

France

1

1.8 %

Grisons

0.88

1.1 %

Source: Val Bedretto dataset, Zélie Kössler.
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On the second part of the question, it was asked to the visitor which activity between ski
mountaineering and snow-shoeing (s)he practice most often. As Figure 14 shows, more than 86% of
the visitors come to practice ski mountaineering and only a 12,3 % come snow-shoeing. Five
respondents did not answer the question.
Figure 14: Type of winter activity in percentage.

12,3

Not determined
Ski mountaineering
Snow shoeing

86,4
Source: Val Bedretto dataset, Zélie Kössler.

Finally it was asked where visitors have travelled from to come to Val Bedretto. It mentions then
also secondary home, hotel or hostel where respondents could have stay and left to come in Val
Bedretto. However it looks that respondents did not understand the question well and mixed it up
with the question which was asking their place of origin. Both questions show almost the same
results.
A question aims to understand from where visitors generally start their ski mountaineering or snowshoeing expedition. Respondents had three exclusive options: All'Acqua, Ronso and Ossasco. The
last option was “other”.
As shown in Figure 15, 69,3% respondents says that they started generally their tour from
All'Acqua, 22,13% from Ossasco and about 2% from Ronco. 12 respondents (3,2%) answered
starting their tour from a different place. Among the last category, most of them were doing a ski
tour on several days and came from Binn, Arolla or Rotondo hut, etc. If they answered starting in
Val Bedretto or nearby,it was from Cios Prato, Fontana or Airolo.
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Figure 15: Excursion departure in Val Bedretto.
3,2

22,1
All'Acqua
Ossasco
Ronco

69,3

Other
Not determined
Source: Val Bedretto dataset, Zélie Kössler.

The survey inquired how visitors come to Val Bedretto to practice winter activities. Respondents
were given five options: by car alone, by car with others, by public means or walking. The last
option was “other”. However, all the respondents having ticked this option answered to have come
by ski during a ski tour. If respondents answered by car, they were asked as well which type of car
they use and how many persons travel with them in the car.
As shown in Figure 16, half of the respondents come generally in the valley by car with other
people and about 20% come by car alone. 24% come in Val Bedretto by public means. A small
group of respondents came by ski as they were doing a ski tour on several days. No one answered
coming by walk. Concerning visitors coming by public transportation, 21% of them come from the
region of Zürich, 15% from Lugano and 15% from Bern. Concerning visitors coming not singly by
car, they were in average accompanied by 2,72 persons in a car. The mode value of this number is 2
and its median value 3.
Figure 16: Transportation means in percentage.
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Source: Val Bedretto dataset, Zélie Kössler.
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Regarding the type of vehicle used to come in Val Bedretto, the majority of the respondents said
coming with a medium car (57,8%) as shown in Figure 17. Small cars are used by 18% of the
respondents. One answer was specified electric small car. About 16 % of visitors come with
minivan type of car and only 6,9% come with SUV or Jeep type of car.

Figure 17: Type of vehicle in percentage.
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Source: Val Bedretto dataset, Zélie Kössler.

The survey attempted to identify the competitive destinations. It was examined how often visitors
prefer to practice ski mountaineering or snow-shoeing in other places and how they reach these
places. There were about 200 different places identified as competitors. Visitors are mostly coming
to these alternative places by car (75%) with an average of 2,3 persons per car. About 23% of
respondents use public transport to reach the place to practice winter activities. The rest specified
walking or coming by plane. In average, visitors went 5,4 times somewhere else than Val Bedretto
per winter season. Here, we will enumerate only the destination with most recurrent answers (at
least 5) accounting that the total number of occurrence is on 750 (two time 375). It is important to
note that about 190 occurrences on 750 were let empty. Table 4 shows the most recurrent
alternatives to Val Bedretto.
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Table 4: Alternative places to Val Bedretto
Region (Number of frequencies)
Bernese Oberland (26)

Grisons (24)

Valais (21)

Andermatt (19)

Valle di Blenio (19)

Realp (18)

Diemtigtal (17)

San Bernardino (17)

Engadin (12)

Splügen (12)

Airolo (10)

Glarus (10)

St. Antonien (9)

Cari (8)

Davos (8)

Gantrisch (8)

Chamonix (7)

Simplon (7)

Elm (6)

Engelberg (6)

Lucomagno (6)

Sedrun (6)

Simmental (6)

Brugnasco (5)

Grindelwald (5)

Leventina (5)

Tirol (5)

Uri (5)

Valle Maggia (5)

Valle Verzasca (5)

Source: Val Bedretto dataset, Zélie Kössler.

The occurrences have been regrouped in five different regions in Switzerland: Central Switzerland,
Bernese Oberland, Grisons, Valais and Ticino (apart Val Bedretto). All together, they represent more
than 60% of alternative destinations to Val Bedretto. Table 5 presents the percentage detail for each
region.
The remaining regions which are not included in these five categories are very diverse : The most
occurrences mentioning Swiss places were Est Switzerland nearby St-Gallen and Fribourgeoises
Alps. In Italy, Tyrol and the Dolomites were the two main regions quoted. In France, the survey had
few occurrences for Chamonix and Nevache. Few destinations in Austria and in Germany were
quoted as well among them Allgaü (Germany) and Kitzbuhl (Austria).
Table 5: Alternative regions to Val Bedretto
Alternative region

Percentage of visitors choosing alternatively the region

Grisons

16,5 %

Central Switzerland

14,5 %

Ticino

13,2 %

Bernese Oberland

10,4 %

Valais

6,9 %

Source: Val Bedretto dataset, Zélie Kössler.
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Grisons is the biggest alternative region in terms of visitors for Val Bedretto. It represents about
486 visits lost for Val Bedretto per winter season if we based the calculation on the estimation of 4
days spent in Grisons per winter. Visitors mostly come in Grisons by car (more than 70%).
The region defined as central Switzerland covers the following cantons: Uri, Schwyz, Unterwald
and Lucerne. It represents about 556 lost visits for Val Bedretto as visitors are practising winter
activities about 5 days per winter there. However, it is very likely that some visitors are residents or
owns a secondary home in central Switzerland as some of them respond that they ski about 40 times
per winter. The main transport mean is the car (71%).
Alternative winter destinations in Ticino are mainly Valle di Blenio, Airolo-Nante, Carì and
Lucomagno. Each of them presents more than 5 occurrences. In average, respondents visits 6 times
these places and mostly with the car (83%). However, we can assume that certain visitors are
residents of these alternative destinations as some of them reported going there more than 50 times
per winter season.
Bernese Oberland represents the alternative choice to Val Bedretto for about 10% of the
respondents. In average, it competes with about 5 visits per winter, accounting that some of the
visitors are residents as well. There is slightly more visitors going in Bernese Oberland by public
means, 35% against 65% by car.
Finally, Valais can be considered as a remote competitor as it is an alternative choice for 7% of the
visitors of Val Bedretto. The car remains the most used transport means about 67%. In average,
visitors spend 5,5 days per winter season in Valais, taking in account that some of them also are
residents.
The survey proposed a hypothetical situation where local government were to introduce a daily
parking tariff in Val Bedretto. Respondents were asked what they would consider a reasonable price
to park their car in the parking lot nearby the starting point of their excursion. The question was
meant to understand if there is a willingness to pay to park the car in Val Bedretto while practicing
ski mountaineering or snow-shoeing activities.
Respondents are willing to pay on average 5,57 CHF for daily tariff. The mode of this value is 6
CHF and its median is 5 CHF. About 8% of the respondents are not prepared to pay for the parking
as their answer was zero; most of them come by car to Val Bedretto. The maximum value reported
was 50 CHF per day. Figure 18 shows the distribution of willingness to pay for parking the car in
Val Bedretto.
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Figure 18: Willingness to pay for a parking place in Val Bedretto
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Source: Val Bedretto dataset, Zélie Kössler.

However, it is important to note that the extreme values (30 and 50 CHF) have been proposed by
visitors coming by public means. The very high prices are probably protest bid 18 from the visitors
coming with public transportation against visitors coming by car. Moreover, 71% of the visitors
coming with public transportation estimated that the tariff for a parking place should be above 5
CHF against 39% of visitors coming by the car.
The results of the survey show that 20,8% of visitors come by car alone and that 50,6% of the
visitors come by car with an average of 2,72 persons. If we base our calculation on the estimation of
3'700 visits per winter (see Estimation of the population), the municipality could expect a revenue
of about 7'252 CHF per winter season if they established a parking fee of 5 CHF. This result is
rather conservative as it involves only the revenues from the visitors coming to practice ski
mountaineering and snowshoeing and does not take into account the revenues that could be
collected out of the winter season.

4.3.2 Part 2: Valuation regarding the creation of an alpine center in
All'Acqua
The second part of the survey was meant to understand the visitors' interest for the creation of an
alpine centre in All'Acqua. As Val Bedretto offers several possibilities for sport and leisure activities
connected with mountains, the purpose of this center would be to promote sustainable alpine
tourism in all seasons and to put more people in contact with the mountain. It would provide
training and promote mountaineering in the spirit of “experiencing the mountains”. This idea was
18

According to the definition of Büchli (2004), a protest bid can be defined as “an answer to a question [of a survey]
that is not given truthfully because of some protest reason.”
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proposed by the members of the local community and was discussed extensively in order to ensure
the acceptance of the project. In addition, the alpine center would be built in coordination with the
restoration of an existing building (old hospice) in the municipality of All'Acqua in accordance with
green construction methods (“green buildings”) and safeguarding the historical and architectural
characteristics of the building.
The alpine center could offer a variety of services linked to mountaineering. The following is the
list of services which have been proposed.
Services:
•

Information on: possible activities in the region, weather forecasts, snow and avalanche
conditions, holiday homes and accommodation booking.

•

Rental and testing of mountain sports gear (mountaineering ski and climbing gears,
mountain shoes, mountain bike, snowshoes, free-ride skis, etc.).

•

Possibility to organize of alpine educational activities (courses, seminars, workshops,
conferences) in a multifunctional multimedia room.

•

An space for exhibition linked to mountains and to promote cultural activities.

•

Increased accommodations (bedrooms, dormitories).

•

Coordination and promotion of the activities of the three SAC huts in the area (Corno Gries,
Piansecco, Cristallina).

•

Organisation of winter activities (ski mountaineering tour and snowshoes excursion).

The first goal of this part was to understand how visitors evaluate the creation of an alpine centre.
Before the question, a short description have explained what an alpine centre means and which
services it could provide. Four answers were possible: very interesting, interesting, not really
interesting, very bad, respectively equal to 4 to1 point.
372 respondents gave their opinion about this project. In average, the project of an alpine centre got
2,8 points and if we consider the median value, it got 3 points. Figure 19 shows the distribution for
each mark of the evaluation. A bit more than two thirds of the visitors (69,6%) shows an interest in
the project as they evaluated it as very interesting (4) or interesting (3) and about 29,6% of the
visitors evaluated it neutral (not very interesting-2) or negatively (very bad-1).
In general, practitioners of snowshoes are more positive about the project as around 85% of them
gave a mark of 3 or 4. Practitioners of ski mountaineering are a bit less enthusiastic with 67% of
them giving a mark of 3 or 4.
This preference is not linked to age and the same remark is applicable for the gender and the level
of education.
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Figure 19: Alpine center evaluation

Source: Val Bedretto dataset, Zélie Kössler.

However, we can notice a significant difference of opinion among visitors from different origins.
Table 6 shows the interest for the alpine center in function of the origin of the visitors. Note that
residents of Ticino are the most positive about the project as against who Swiss Germans are the
most skeptical.
Table 6: Interest for an alpine center per region of origin
Origins

No or little interest (1 or 2)

Interest (3-4)

Ticino

15%

85%

German speaking part of
Switzerland

36%

64%

Romandie

22%

78%

Foreigners

31%

69%

Source: Val Bedretto dataset, Zélie Kössler.

Additionally, it was examined if visitors would come more often if there was an alpine centre.
If so, 22,9% of the respondents answered that they would come more often, in an average 3,6 times
more. Among the visitors willing to come more often, 85% of them were Swiss. Among them, 40%
are Swiss-Germans and 38% are from Ticino. Visitors from French-speaking Switzerland represent
8% and foreigners 15% of them.
However, several respondents comment that their attraction to come is mainly due to snow
conditions and forecast. Unbehaun et al. (2008) confirms that a large proportion of skiers are likely
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to take into account the snow conditions in their destination choice. Especially in winter seasons
that lacks snow, travel distance lose some importance and high mountain sites become more
attractive.
Some visitors comment that the presence of an alpine centre would have the opposite effect and put
them of because it would attract too many visitors. In their opinion, it would spoil the valley.
Other extra-comments suggest to offers an online platform with information about Val Bedretto. It
was recommended as well to take into account the summer activities in the creation of an alpine
centre.
Finally the survey investigated which services visitors expect to have in an alpine centre. It has ten
possible options, the last one being open to suggestions from the respondents. Table 7 presents the
preferences concerning the services expected. If we exclude the WC, the two most wanted services
are the information point and the restaurant, both having more than 60% of positive answers. The
less considered service is the conference and workshop room which had only 20% of visitors
interest.
Table 7: Services expected in an alpine center
Service

Percent of visitors expecting this service

Toilet (WC)

70,81%

Information (forecast, snow condition, local
information, sale of postcards, reviews, guides,
etc.)

63,03%

Restaurant / Bar

61,02%

Renting and testing of sporting gear

46,22%

Accommodation in bed room

40,81%

Alpine guides

33,88%

Showers - Changing room

30,81%

Accommodation in dormitory (6 places)

29,81%

Conference and workshop room for
educational/training purposes (school, groups)

20,73%

Source: Val Bedretto dataset, Zélie Kössler.

The propositions for additional services have been made by a 9% of the respondents. The following
services have been suggested: sauna and wellness, sales of local products, environment
sensitisation, information about climbing resort in Val Bedretto, GS instructors 19 to complement the
alpine guides and improvement of the parking lot in All'Acqua. In a more global aspect, it has been
suggested to improve the bus services in Val Bedretto by having buses more often and by creating a
bus stop in All'Acqua.

19

Instructors for youth and sport (Gioventù e Sport) of Switzerland.
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4.4 Travel Cost Model
This chapter will show the results obtained by the use of the travel cost method with the objective to
evaluate Val Bedretto for ski mountaineering and snowshoeing in economic terms. Firstly the model
will be specified and the variables will be presented. The equation of the travel cost variable will be
explained in details. Secondly the econometric results will be presented for the linear and semilogarithmic forms. Finally the consumer surplus will be estimated based on these results.
Table 8 shows some statistic informations related to the skiers sample and used in the TC analysis.
Table 8: Descriptive statistic of variables necessary to the TC analysis
Variable

Description

Average

Median

NV i

Number of visits of the
individual i per winter
season in Val Bedretto

3,1

1

TCi

Travel Cost from place of
residence i to excursion
starting point in Val
Bedretto

TC alt i

Travel Cost from place of
residence i to alternative
starting point (out of Val 63,4 CHF
Bedretto)

92,5 CHF

Maximum Standard deviation
35

4,7

80,6 CHF 388,5 CHF

65,3 CHF

49,1 CHF

74,2 CHF

740,4 CHF

Source: Val Bedretto dataset, Zélie Kössler.

4.4.2 Model specification
On the basis of the statistic data we had at disposal and on the basis of the theoretical Formula 1
(see chapter 3.3), the general form of the ITCM for the demand of ski mountaineering and
snowshoeing in Val Bedretto is the following Formula 6. Note that DHinc and DLinc are the
variables corresponding to the income Y variable of the theoretical Formula 1. In addition, eight
socio-economic variables (DCH, Age, DSex, DClub, Work, DUni, DCar and DFreeT) have been
added to the generic formula in order to fit better our case.

NV i =f (TCi ,TC alt i , DHinc , DLinc , DCH , Age i , DSex , DClub ,Work , DUni , DCar , DFreeT ) (6)
where
NV i

= Number of visits of the individual i in Val Bedretto during a winter season.

TC i

= Travel cost for individual i from the place of residence to the excursion starting point in

Val Bedretto.
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TC alt i

= Travel cost for individual i from place of residence to an alternative excursion starting

point out of Val Bedretto.
DHinc = Dummy variable where DHinc takes the value 1 for individuals with high incomes
(above 100'000 CHF per year).
DLinc = Dummy variable where DLinc takes the value 1 for individuals with low incomes
(below 50'000 CHF per year).
DCH = Dummy variable where DCH takes the value 1 when the individual comes from
Switzerland.
Age = Age of the individual.
DSex = Dummy variable about sex of the individual where the variable DSex takes the value 0 if
masculine and 1 if feminine.
DClub = Dummy variable where DClub takes the value 1 if the individual takes part in an
Alpine Club.
Work = Percentage to which the individual works.

DUni = Dummy variable where DUni takes the value 1 for individual having an university level
of formation (or from the polytechnic school).
DCar = Dummy variable where DCar assumes the value of1 if the individual comes by car and 0
if the individual comes by other transportation means.
DFreeT = Dummy variable where DFreeT takes the value of 1 for individuals with relatively a
lot of free time as a student, unemployed or a retired person and 0 for the others ski and snow-shoe
practitioners.
In this study, the linear and the semi-log functional form have been applied on the model
specification shown by Formula 6. We obtain Formula 7 for the semi-log form and Formula 8 for
the linear form:

ln NV i=α + β1 TC i + β 2 TC alt i+ β3 DHinc+ β 4 DLinc+ β 5 DCH + β 6 Age+ β 7 Dsex

+β 8 Dclub+ β 9 Work+β 10 Duni +β 11 DCar+ β12 DFreeT (7)
where ln NV i is the natural logarithm of the dependent variable NV, the independent variables are
the same as defined previously, α is the constant and the Greek β letters represent the coefficient of
the respective variable.

NV i =α + β1 TCi + β 2 TC alt i + β 3 DHinc+ β 4 DLinc+ β5 DCH + β 6 Age+ β7 Dsex
+ β 8 Dclub+ β 9 Work + β 10 Duni + β 11 DCar + β12 DFreeT (8)
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where NVi is the number of visit of the individual i in Val Bedretto during a winter season and the
independent variables are the same as defined previously, α is the constant and the Greek β letters
represent the coefficient of the respective variable.
The variable TC
vehicle:

TCi =

i

has been calculated with Formula 9 for the individuals coming with private

Distancei∗KilometricCost
Annual income i
+(%wage)
(Time i) (9)
GroupSizei
Total of work hour per year

where the travel cost variable is composed of two parts: the cost of transportation and the cost of
opportunity, where:
Distance i: distance back and forth from the place of residence of the ski or snowshoe practitioner i
to the place of excursion starting point in Val Bedretto. The ZIP code has been used to identify the
place of residence.
Kilometric Cost: average cost per kilometer for a medium-size car. This number is based on the
value estimated by the TCS, the Touring Club of Switzerland. It estimated a total cost of 0,74 CHF
per kilometer including fix and variable costs 20. In our case, the kilometric costs only includes the
variable costs (fuel, tire, depreciation, service and reparations and divers) which represents 40,6%
of the total kilometric costs. As a result, the cost amounts to 0,30 CHF per kilometer21.
Group Size i: the number of individuals who usually travel in the vehicle.
For individuals coming by public transportation, Swiss railways (SBB) prices have been taken as
references to calculate the cost of transportation 22. The cost of opportunity remains the same
equation as for visitor coming with private vehicle. The price of transportation comprises a back
and forth trip from the place of residence to the bus stop nearby to the starting point in Val Bedretto.
It was reckoned that Swiss visitors generally possess reduced subscription cards and thus benefit
from half price. Foreigner visitors were assumed to pay full prices. If foreign visitors came by plane
to Switzerland, the cost of airplane has been excluded from the calculation as it is highly probable
that they came for other purposes than one excursion in Val Bedretto. Nevertheless, in this case,
“Zürich airport” train station has been taken as starting point to calculate their travel cost.
%wage: percentage of hour wage used to estimated the opportunity cost. In general, the
opportunity cost is estimated to be between 25% and 50% of the individual's full wage rate. In our
case, we considered an opportunity cost of 25% of the regular hour wage. This relatively
conservative number is based on the work of Buchli (2004) and on the reflexions about opportunity
20

21
22

We did not consider taking the total kilometric cost of 0,74 CHF because individuals generally don't take into
account the full kilometric cost in their mental calculation of the travel cost.
TCS wep page: http://www.tcs.ch/fr/
SBB-CFF-FFS The Swiss online train station: http://www.sbb.ch/en/home.html
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cost for the travel cost method of Garrod and Willis (1999).
Annual Income i: the questionnaire suggested six categories of ranges of annual income (see
Figure 10). For each range, the average has been taken as annual income of the individual i. As
several individuals did not answer the question about their income, we estimated it based on
statistics about the average monthly wage (6118 CHF) given by the Swiss confederation that we
multiplied by 1223. The estimate annual income was adapted as well if the individual lives alone in
his household or with a family (more than 1 person).
Total of work hours per year: in order to obtain the hour wage, the annual income of individual i
is divided by 1900 which is the average of work hours per year. We assumed that an individual
works 8,4 hours per day in average.
Time i: time used to make the back and forth trip from the place of residence i to Val Bedretto.
The same formula has been used to calculate the travel cost incurred to visit an alternative
destination (TC alt i). The question about alternative destinations asked for two alternatives. When
respondents gave two answers, the destination incurring the smallest travel cost was chosen. Only
one answer does not create any problem as only one alternative travel cost was calculated. Finally
when the respondent did not answer the question at all and it was the case of 62 respondents, we
attributed a well-known destination for ski mountaineering or snowshoe excursions within the
closest region to the place of residence. E.g.: An individual living in central Switzerland is likely to
practice ski mountaineering in Andermatt as an alternative to Val Bedretto.

4.4.2 Econometric results
In order to be able to compare the results for the two most frequently used models, the econometric
regression has been performed for the linear model and the semi-logarithmic model. The results for
the linear model show a R² of 0,1464 (and adjusted R² of 0,1162) and 352 observations have been
used and 23 observations have been dropped due to lack of sufficient information. Semi-log results
have a R² equal to 0,2715 (and an adjusted R² equal to 0,2455). 349 observations have been used
and 26 have been rejected. The difference of number of observations between the linear and the
semi-log form is due to the fact that some observations have a zero number of visit and that the
logarithm for zero does not exist. Table 9 presents the results of econometric estimation of the
variables coefficients for both the linear model and the semi-log model.
Table 9: Estimation results (Sdt. Err. values in parentheses)
Coefficient
Constant
TC i

23

Semi-Log model (N=349)

Linear model (N=352)

0,548
(0,352)

2,149
(1,846)

- 0,005***
(0,001)

- 0,018***
(0,004)

Official website of the Swiss Confederation: http://www.bfs.admin.ch/bfs/portal/fr/index/themen/03/04.html
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TC alt i

0,000
(0,001)

0,000
(0,003)

DHinc

0,007
(0,094)

0,273
(0,495)

DLinc

- 0,427***
(0,122)

- 1,317**
(0,636)

DCH

-0,179
(0,129)

- 0,605
(0,678)

Age

0,002
(0,004)

0,010
(0,022)

DSex

0,323***
(0,094)

1,523***
(0,494)

DClub

0,079
(0,103)

- 0,250
(0,537)

Work

0,003
(0,002)

0,018
(0,012)

DUni

-0,057
(0,091)

- 0,280
(0,478)

DCar

0,352***
(0,098)

1,189**
(0,510)

DFreeT

0,587**
(0,240)

1,953
(1,262)

Note: *, **, *** significantly different from zero at 90, 95 and 99% confidence level.

In terms of significance, the coefficient of the travel cost (TC) which is the main variable is highly
significant in both models. As expected by the travel cost method, its sign is negative. However, the
coefficient of the alternative travel cost has no statistical significance in both cases. Concerning the
variable linked to the income of individual, the high income variable (DHinc) is not significant but
the variable of low income (DLinc) is significant in both models, even though it possesses more
significance in the semi-log model. The DLinc variable has a negative relationship to the number of
visits, as it was expected. Concerning other socioeconomic variables, the sex of the skier (DSex) is
highly statistically significant. It appears that women are more likely to visit Val Bedretto. The age
and the provenance from Switzerland has no significance, neither the membership to an Alpine
club, the percentage of working time or the university level of education. The fact to come by car
(DCar) is moderately and highly significant respectively for the linear and semi-log model. The
relationship with the dependent variable is positive as individuals coming by car are more likely to
come in the valley. Finally, the variable DFreeT is not significant for the linear model but it is
moderately significant for the semi-log model. The relationship between the number of visits and
the fact to have relatively more free time (as students, unemployed and retirees) is positive.
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4.4.3 Estimate value of ski mountaineering and snow-shoeing in Val
Bedretto
As previously declared, the objective of this study is to develop a model to estimate the economic
value of ski mountaineering and snowshoeing in Val Bedretto. The concept of consumer surplus has
been taken as indicator of the economic benefit from the valley. The consumer surplus is defined as
the monetary measurement of individual's utility (see chapter 3.3).
For the calculation of the consumer surplus, we based our analysis on the semi-log model as it
presents an higher R² (and adjusted R²). In addition, the t-statistical indicators demonstrate that the
parameters are more significant in comparison to the linear model (as seen in the previous Table 9).
According to Garrod and Willis (1999) the corresponding formula to the semi-logarithmic model is:
CSi=

−NV i
(6)
β1

where NVi is the median value of the number of visits has been taken. This number is equal to 1
(see Table 8). β 1 is the coefficient of the travel cost variable.
After calculation, the consumer surplus to practice ski mountaineering or snowshoeing in Val
Bedretto reaches 195 CHF. However, the cost of the equipment amortization has to be subtracted to
obtain the final consumer surplus as shown in Table 10.
The initial cost of ski mountaineering equipment can be estimated at an average of 2'234 CHF,
including skis, ski shoes, binding, skins, sticks and security gears (Barivox, shovel and probe). On
the other hand, the initial cost of snow shoeing equipment, including snowshoes, sticks and hiking
shoes reaches on average 474 CHF. These estimates have been computerized for an equipment of
medium quality24 (see Annex 2). According to the results of the survey, the proportion of visitors
coming in Val Bedretto to practice ski mountaineering reaches 86% and the remaining 14% of
visitors come to practice show shoeing. Thus, we estimate a proportional initial cost of equipment
of 1988 CHF. We took it that it can last at least three years without replacement and that ski
mountaineering and snow-shoeing practitioners do an average of 10 excursions per winter. We
obtains an average cost of equipment amortization of 66 CHF per excursion.
Table 10: Consumer surplus estimates (in CHF)
Consumer surplus

195 CHF

Equipment

- 66 CHF

Final individual consumer surplus

129 CHF

The final individual consumer surplus is estimated at 129 CHF per visit in Val Bedretto. In order to
evaluate the aggregate consumer surplus, this estimate is multiplied by the approximate number of
visits per winter season. The number of visits has been estimated at 3'700 per winter (see part II,
24

The estimation of the equipment cost is based on equipment prices proposed by divers mountains equipment shops
(Mammut, Decathlon, Passe Montagne) and the recommendations given by the British alpine guide web site.
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chapter 2: Estimation of the population). The total economic value for ski mountaineering and snow
shoeing in the valley is approximately 477'300 CHF per winter season.
To our knowledge, literature does not propose any study which uses the travel cost method to
appraise the value of ski mountaineering and/or snowshoeing and there is no direct base of
comparison to this result. However, we can compare it with the valuation of other similar
recreational activities happening in the mountain wilderness. A study about the value of ice
climbing in Hyalite Canyion by Anderson (2010) produced a similar result with an individual
consumer surplus of about 135 USD (128 CHF). In addition, the study of Nillesen et al. (2005)
which evaluate the value of hiking in Bellenden Ker National Park (Australia) had the consumer
surplus estimated at 144,45 AUD which equal about 120 CHF.
Concerning the methodology used, two limitations have to be underlined. Firstly, the proportion of
questionnaires filled up not on-site is relatively small compare to the one collected in Val Bedretto.
It could have an influence on the statistical analysis to obtain the number of visit as the sample is
almost left out of “zero visits”. Secondly, we had to remove from the sample used to perform the
econometric analysis the individual which were doing a ski mountaineering tour on several days.
These individuals were easily detectable as they specified reaching Val Bedretto by ski and
indicated their starting point outside of valley. These individual can be considered as making a
multi-destination trip and it would have overestimated the consumer surplus to integrate them into
the analysis as doing a single purpose trip. However, this issues remains relatively marginal as it
concerns only seven observations.
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5. Conclusions
This study has analyzed the Swiss mountains of Val Bedretto from an economic perspective. It is
evident that the region had no clear price but had a high value as a recreational site for practitioners
of snow shoeing and ski mountaineering. Therefore, Val Bedretto has been considered as a nonmarket environmental asset to which we wanted to attribute a value.
In order to reach this goal, we made use of the travel cost method as environmental valuation
method. The method basic assumption is that time and travel cost expenditures that individuals
incur to visit a site reflect the “price” of access to this site. From it, the value is then derived. To
applied the TCM, a survey has been conduct in the valley during winter season 2014. During four
months questionnaires have been collected in Cristallina and Piansecco huts and in the restaurant of
All'Acqua for the major part. The results have been obtained through a descriptive and an
econometric analyses performed on the 375 filled up questionnaires.
According to the econometric results, the decision to come in Val Bedretto is significantly
influenced by having the possibility to go by car. Note that about 75% of visitors come effectively
by car. In addition, suggestions about improving the accessibly by public transportation have been
registered in the survey and could justify this relation to the number of visits. Not surprisingly, the
likelihood to visit is influenced by the time that visitors have at their disposal and individuals with
more free time or flexibility like students, unemployed and retirees are likely to come more often.
Individuals with a low income at their disposal are less likely to visit Val Bedretto. This relation is
rather logical, if we take into account the fact that the average travel cost to reach Val Bedretto is
rather high (92 CHF). Finally it seems that women are more likely to come to Val Bedretto.
As a result of this survey, we note that the travel cost for visiting Val Bedretto is about 92 CHF per
visit, but the economic value is higher than the travel cost. The study provides indeed an estimates
of individual consumer surplus for ski mountaineering and snowshoeing in Val Bedretto which
reaches 129 CHF, after removing the cost of equipment amortization. Moreover, the econometric
analysis confirms the hypothesis of the travel cost method as higher is the travel cost to reach Val
Bedretto, the less individual are willing to visit the valley. However, it has to be noted that
surprisingly substitute destinations do not have any significant influence on the number of visit
done in Val Bedretto.
The results of the analysis suggest that the aggregated value of ski mountaineering and snowshoeing
in Val Bedretto is around 477'300 CHF per winter. As we did not find in literature any research
using the travel cost method to assess the value of ski mountaineering and/or snowshoeing, we do
not have any direct bases of comparison for the results we found. However, studies about the value
of hiking and of ice-climbing show analogous results on the consumer surplus. Nonetheless, we
should remember that valuation is a way to structure information in order to lead to a decision. It is
not an end in it self nor a final solution. It is rather a useful tool for decision makers.
The results of the descriptive analysis show that most of the visitors would accept to pay a parking
fee in order to practice ski mountaineering or snowshoeing in the valley. Visitors are willing to pay
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a parking fee of 5 CHF per day. Based on this result, the municipality could benefit from a revenue
of at least 7'252 CHF per winter from the ski mountaineering and snow-shoeing practitioners.
Considering the alpine center interest, the results of the descriptive analysis show that about 70% of
the visitors are in favor of the creation of an alpine center. Moreover, about 23% of the visitors
would come more often if there was one. These results show that there is a demand for it and it is
worth considering seriously the possibility of creating the alpine center. An innovative project could
result from the collaboration of divers institutions and could be the leader for the touristic
development of Val Bedretto.
With regard to follow-up researches, the data collected for this study offer a great possibility to
conduct a further research to estimate the consumer surplus in the hypothetical case of the creation
of an alpine center. It would allow to assess the shift in the demand curve and to identify in
monetary terms the value added given by the alpine center toward the valley. A future research
could be to estimate the value of the valley in summer. It could be based on hiking (as other studies
already evaluated hikers consumer surplus by the use of the TCM) or eventually on mountainsbiking or rock-climbing. Moreover it could be interesting to evaluate the summer demand for an
alpine center.
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7. Annexes
Annex 1: English version of the questionnaire

Survey on the economic value of winter sport activities
in Val Bedretto
Dear athletes!
We kindly ask you to participate to our survey whose objective is to analyse the economic value of
winter sport activities in Val Bedretto. The investigation, conducted in collaboration with the
Institute of Economics, Università della Svizzera Italiana (USI), takes place in the framework of a
master thesis in International Tourism promoted by USI. All information submitted is anonymous
and treated based on the federal law on data protection(LDP).
If you need any additional/further information, please contact: Dr. Diego Medici,
diego.medici@usi.ch.
With the hope to raise your interest, we thank you for taking the time to help us with this survey and
send you our best regards.
Part 1 : Questions about your habits in the practice of winter sport activities in Val Bedretto
(ski mountaineering and / or snowshoes excursion)
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Annex 2: Estimation of the equipment costs
There is no entrance fee to practice either snowshoes or ski mountaineering in Val Bedretto. Fix
costs are represented by the amortization of the material necessary to practice these winter
activities. We estimate the equipment cost for both ski mountaineering and snow-shoeing.
Snowshoes equipment
Basic

Medium

High quality

Snowshoes

45 CHF TSL Decathlon 156 CHF TLS Outdoor 234 CHF TLS outdoor

Sticks

12 CHF Quechua
Decathlon

58 CHF Salewa

119 CHF Fizan

Hicking shoes

90 CHF Decathlon

260 CHF Mammut
high alto

529 CHF Sportiva

Total

147 CHF

474 CHF

882 CHF

Ski mountaineering equipment
Basic

Medium

High quality

Ski

360 CHF Dynafit Decathlon

509 CHF Black crows

1099 CHF Movement

Bindings

276 CHF Dynafit
Decathlon

469 CHF Diamir
Eagles

829 CHF Dynafit

Ski shoes

300 CHF Snowleader

539 CHF Movement

799 CHF Dynafit TLT

Skins

162CHF Decathlon

188 CHF Pomoca

226 CHF Colltex

Sticks

12 CHF Quechua

79 CHF Movement

129 CHF X Plore 2
Carbon

Security gears
(Barivox, shovel and
probe)

186 CHF
(=120+36+30)
Decathlon

450 CHF Mammut
Element

580 CHF Mammut
Pulse

Total

1'296 CHF

2'234 CHF

3'662 CHF
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Annex 3: Map of Val Bedretto

Source: switzerlandmobility.ch Scale: 1: 50'000

