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Abstract 
 

This paper is concerned with the use of the choice experiment method for modeling the 

demand for snowmobiling . The Choice Experiment includes five attributes, standard, 

composition, length, price day card and experience along trail. The paper estimates the 

snowmobile owners’ preferences and the most preferred attributes, including their wil-

lingness to pay for a daytrip on groomed snowmobile trail. The data consists of the an-

swers from 479 registered snowmobile owners, who answered two hypothetical choice 

questions each. Estimating using the multinominal logit model, it is found that snow-

mobilers on average are willing to pay 22.5 SEK for one day of snowmobiling on a trail 

with quality described as skidded every 14th day. Furthermore, it is found that the WTP 

increases with the quality of trail grooming. The result of this paper can be used as a 

yardstick for snowmobile clubs wanting to develop their trail net worth, organizations 

and companies developing snowmobiling as a recreational activities and marketers in-

terested in marketing snowmobiling as recreational activities. 

 Keywords: choice experiments, snowmobiling, stated choice, trail. 
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1  Introduction 

This paper investigates the potential of using choice experiment technique for modelling 

the demand for groomed snowmobile trails as a recreational good. The application of 

choice experiments (CE) was first used by Adamowicz et al. (1994) to evaluate recrea-

tional preferences for alternative flow scenarios for Highwood and Little Bow rivers in 

Alberta. Other applications are Hanley et al. (2000) who applied choice experiment to 

model demand for recreation, using rock-climbing in Scotland and Högberg (2007) who 

used the CE method to estimate the value that car consumers place upon environmental 

concerns when purchasing a car.  

A snowmobile (or snow scooter, often referred to by enthusiasts as a 'sled' and in the 

Canadian north and Alaska as a 'snow machine) is a land vehicle propelled by one or 

two rubber trails, with skis for steering. Snowmobiling as an activity can be seen as, na-

ture-dominating rural tradition, which also has evolved into a family, clubs, and com-

munity-oriented activity featuring ice fishing contests, barbeques, charities, and outdoor 

religious services (Heldt and Vail 2004). But, in as much as snowmobiles could be dri-

ven without road or trail, a snowmobiler’s safety and enjoyment is greatly enhanced 

when driven on a road or trail, not only that, but on a groomed trail (IASA 2009).  

Usually, trails become rough when there is an increase in traffic. Trail grooming is pro-

ducing a smooth surface on snow with the help of mechanical equipment in order to 

make the surface uniform. Trail grooming is important to snowmobilers, and snowmo-

bilers are quite aware of the importance of groomed trail, since a groomed trail has an 

impact upon the enjoyment of snowmobiles ride.  As a result, the interest in good trail 

grooming is high among the riders, community and also the businesses that cater to 

snowmobilers (IASA 2009). A growing number of snowmobiles are operating on 
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snowmobile trails today, which drives an increasing need for smooth trails that can keep 

traffic moving safely. This makes it necessary to optimize the use of personnel and 

equipment involved with trail grooming. However, doing this does not come without a 

cost, grooming trails are expensive, these expenses includes capital costs, which are 

costs of acquiring equipments, and costs of operating, which has to do with maintaining 

the equipment. In many community, snowmobile club or associations take up the chal-

lenges of grooming the trail (IASA 2009).  

The purpose of this thesis is to provide answers to the following research questions by 

use of choice experiment: 

1. Which of these attributes: trail standard; trail composition; trail length; 

experience along the trail and price per day card, is most preferred by the 

snowmobile drivers? 

2. What is the implied willingness to pay (WTP) for groomed trail? 

 

The result of this paper can be used as a yardstick for snowmobile clubs wanting to de-

velop their trail net worth, organisations and companies developing snowmobiling as a 

recreational activities and marketers interested in marketing snowmobiling as recrea-

tional activities. For them to know if groomed snowmobile trails will be appreciated 

services for snowmobilers and Sweden being the people that enjoy snowmobile as a so-

cial pleasure will be interested in paying for groomed trails, and any other attributes or 

services which includes trail standard, trail composition, trail length, price day card and 

experience along trail, associated with snowmobiling. 
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1.1  Outline of the study 
The remainder of this research paper is organised as follows. Chapter 2 includes the 

theoretical framework. In this chapter the concept of willingness to Pay (WTP) is pre-

sented. Moreover, choice modelling is described and its appropriateness for recreational 

activities. Choice Experiments is described and presented, which is the concepts this 

paper is built on, and previous studies done on recreational demand using choice expe-

riments. Chapter 3 and 4 is the methodology and survey, while chapter 5 and 6 entails 

results and conclusion. 
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2 Theoretical framework 

This chapter explains the basic concepts of using a Choice Modelling approach to value 

non-market good, and the Willingness to Pay (WTP) for the attributes of goods and ser-

vices.  

 

2.1 Choice Modelling 

Choice modelling is a family of survey-base methodologies for modelling preferences 

for goods, where goods are described in terms of their attributes. Normally, respondents 

are presented with a number of alternative descriptions of a good, differentiated by their 

attributes and levels, and are asked to rank the various alternatives, to rate them or to 

choose their most preferred. “Choice Modelling is believed to be the most accurate and 

general tool currently available for making probabilistic predictions about human deci-

sion making”, (McFadden 1976).  

Though, the Choice Modelling (CM) approach, has some method that is cognitive diffi-

culty associated with multiple complex choices or rankings between bundles with many 

attributes and levels. Both experimental economist and psychologists have found ample 

evidence that there is a limit to how much information respondents can meaningfully 

handle while making decision, (Hanley et al. 2001).  

Compared to the most commonly used method for eliciting values for non-market 

goods, contingent valuation (Mitchell and Carson 1989) Choice Modelling generally 

avoids an explicit elicitation of respondent’s willingness to pay, CM relies instead on 

ratings, rankings, or choices amongst a series of alternative packages of characteristics 

from where willingness to pay can be indirectly inferred, (Hanley et al. 2001). Choice 

Models are able to predict how individuals would react in a particular situation; the use-

fulness of Choice Modelling comprises predicting uptake and refining new product de-



 

 
5 

velopment, estimating the implied WTP for goods and services, product or service via-

bility testing, demand estimates and optimum pricing. Choice Modelling approaches 

have emerged as an attractive option in this regard, (Hanley et al. 2005). Individual and 

aggregate consumer choice processes and models are receiving increasing attention in 

general, whether based on actual market data or simulated choice situation (Louviere 

and Woodworth 1983). CM can also measure all forms of values including non-use val-

ues, (Hanley et al. 2005). CM is based on Lancaster’s (1996) characteristics theory of 

value which assume that consumers utilities for goods can be decomposed into utilities 

for composing characteristics, (Hanley et al. 2005). 

 

2.1.1 Choice Experiments 

This paper uses CE which is a specific branch of CM. The Choice Experiments (CE) 

approach was initially developed by Louviere and Hensher (1982) and Louviere and 

Woodworth (1983), and is one option in a family of empirical stated preference ap-

proaches known as choice modelling. Respondents are asked to choose between alterna-

tives goods, defined in terms of their attributes (Hanley et al. 2000).  Hanley et al. 

(2005) state that choice experiments are based on random utility theory. Choice experi-

ments share a common theoretical framework with other environmental valuation ap-

proaches in the random utility model (Hanley et al. 2000) 

 

Choice Experiments is particularly suited to deal with situations where changes are mul-

tidimensional and trade-offs between them are of particular interest, because of its natu-

ral ability to separately identify the value of individual attributes of a good or pro-

gramme, typically supplied in combination with one another, (Hanley et al. 2005). 
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Which is able to obtain the coefficients for each of the attributes, and get the implied 

willingness to pay, (CEs) are based on random utility theory and the characteristics 

theory of value, while non-market goods are valued in terms of their attributes, and res-

pondents are asked to make choices between different attributes bundles (Hanley et al. 

2005).  

CE has solid roots in microeconomic theory, following the Lancastrian traditional ap-

proach which is the source of inspiration for the Choice Experiment technique; where 

utility is derived from the commodity attributes rather than the commodity itself. The 

contribution of each attribute is the part‐worth of the utility function. The choice situa-

tion makes it possible to estimate the relative weight of each attribute, i.e. the Marginal 

Rate of Substitution (MRS) (Winslott 2005). By including price/cost as one of the 

attributes, WTP can indirectly be recovered from the choices made (Hanley et al. 2001). 

One benefit with CE is that each choice involves explanation of a number or attributes 

and thus much information can be brought forth from each choice situation (Alpizar et 

al. 2001). 

In a Choice Experiment (CE), individuals are presented with a group or a number of re-

lated or similar things which are alternatives, differing in terms of attributes and levels, 

and asked to choose their most preferred. A baseline alternative, corresponding to the 

status quo or “do nothing” situation, is usually included in each choice set. This is be-

cause one of the options must always be in the respondent’s currently feasible choice set 

in order to be able to interpret the results in standard welfare economics terms, (Hanley 

et al. 2005). The below table shows the choice experiment question for this paper: 
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Table 2.1 in questionnaire  

Qualities in trail  Snowmobile trail 1 Snowmobile trail 2 

Trail standard  Is groomed every 14th 

day  

Is groomed once per 

week 

Trail constitution Detached Detached 

Trail length  30 km 100 km 

Price day card 0 kr 25 kr 

Experience along the trail End goal with a high 

placed viewpoint 

Shed with possibilities to 

grill 

 

Answer: I would want:  (  ) Snowmobile trail 1 

    (  ) Snowmobile trail 2 

    (  ) Refrain from snowmobile ride,  

Explain why_________________ 

 

According to this framework, the indirect utility function for each individual (Üi) can be 

separate into two parts: a deterministic element (V), and a stochastic element (e) (Han-

ley et al., 2005). In addition the utility consists number of socio-demographic characte-

ristics, S, which affect both the observed and the unobserved part. This is shown in the 

equation (2.1) below. 

   (2.1) 
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When an individual J is asked to choose between the two snowmobile trails, with dif-

ferent levels of the attributes included, the individual is assumed to compare the utility 

that will be derived from either choices, and select the scenario that gives highest utility. 

The individual is assumed to be rational and thus they will choose the alternatives that 

best satisfy them. The error term is included as the respondents may assess the options 

according to information other than shown. Nevertheless, the probability that any indi-

vidual respondent prefers option z in the scenario to any alternative option w can be ex-

pressed as the probability that the utility associated with option g exceeds that asso-

ciated with all other options, (Hanley et al. 2005), as shown below.  

 (2.2) 

 

Deriving explicit form for the probability above, knowing the distribution of the error 

term is expedient (eij) according to Weibull; it is assumed they are independently and 

identically distributed with an extreme value, as shown below. 

  (2.3) 

 

The above distribution of the error term suggest that the probability of any particular al-

ternate “g” being taken as the most preferred can be expressed in terms of the logistic 

distribution, this specification is known as the conditional logit model (Hanley et al. 

2000) 

     (2.4) 
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Where μ is a scale parameter, which is inversely proportional to the standard deviation 

of the error distribution. Separately identifiying this parameter is impossible, and is 

therefore typically assumed to be one. In a case, such as the choice between scenario 1 

and 2, a binary model is required. Then if the dependent variable takes on three values, 

then a multinomial logit‐model (MNL) is required, (Hanley et al. 2005). The selections 

from the choice set should fulfil the precondition of Independence from Irrelevant Al-

ternatives (IIA) property, which states that the relative probabilities of two options be-

ing selected are unaffected by the introduction or the removal of other alternatives, 

(Hanley et al. 2005). Whether the IIA is violated can be tested using a procedure by 

Hausman & McFadden (Hanley et al. 2001).  

 

2.2 Willingness to Pay 

The concept of willingness to pay is the appropriate evaluation method; it is one method 

which has proved to be a powerful tool to estimate WTP for non-market amenities, 

(Andersson 2008). Willingness to Pay (WTP) is defined as the amount an individual is 

willing to pay to acquire a particular good or service.  A value on WTP is needed in a 

case where no market of the good exists and consequently the good has no explicit price 

which happens to be the case of groomed trails for snowmobilers. To reveal the willing-

ness to pay (WTP) is crucial in order to maximize welfare for society as a whole. This 

explains why economists during the last thirty years have tried to place monetary values 

on these (Alpizar et al. 2001). 
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 The potential gains in estimation efficiency, consistently combining information about 

recreation demands and willingness to pay responses for better quality, enables the de-

composition of the welfare measure into use and non-use values Huang et al. (1997). 

Measuring the welfare effects of a quality change is more complex than that of a price 

change because a shift of the recreation demand must be correctly characterized so that 

the additional use values induced by the higher quality can be estimated (Huang et al. 

1997). Obtaining information on demand shifts due to a quality improvement is essen-

tial to accurately measure willingness to pay for a quality improvement. Once the para-

meter estimates have been obtained, a willingness to-pay (WTP) compensating variation 

welfare measure that conforms to demand theory can be derived using the formulae giv-

en by  (Pearsons and Kealy 1992). 

  (2.6) 

Where W is the welfare estimate,  is the marginal utility of income which is the coeffi-

cient on the price attribute, and  and  represent the utility of the initial state and al-

ternative state. 
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3 The Methods 

In this chapter, two main branches are described to evaluate goods monetarily. Firstly, 

there is a description of Revealed Preference (RP) methods, which are used for goods 

that already are present on the market. Then there is a description of Stated Preference 

(SP) methods and Stated Choice (SC), which are used to evaluate hypothetical goods 

with several qualities. Thereafter, follow a description of the questionnaire design. The 

econometrical methods were used for estimating the value/benefit of non-market goods.  

3.1 Evaluation Methods 

Many economists would prefer to use a Revealed Preference (RP) to evaluate goods on 

the market; the advantage with this method is that the investigation will reveal how a 

group of individuals have behaved in real life situation. While the disadvantage is that it 

is difficult to vary data enough to get a spread in the choice alternatives and that the 

choice situation even exists. In addition, the correlations between the choice alternatives 

can become too big, since the RP method is built on real life scenario. Meanwhile, the 

Stated Preference (SP) method is hypothetical, presenting respondents with hypothetical 

goods with different attributes. The advantage with an SP method is that you can steer 

the choice situation so that the correlation is absent, and the respondent is given the pos-

sibility to take stand to several hypothetical alternatives. Recognizing the potentiality of 

the SP method, in this paper the use of SP method was imbibed, presenting respondents 

with hypothetical questions with different attributes.   

Although, there are problems with letting the respondent evaluate hypothetical 

goods/benefits, because the analyst has to take into account that the respondent may not 

choose the same option in real life as he/she did in the choice situation in the question-
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naire. For example, it can be due to that the respondent has different restrictions in real 

life that he/she disregards when answering (Hultkranz and Nilsson 2004). 

As most of the methods of evaluation demands that all individuals will be able to rank 

different object given a certain question, the questionnaire is a good method. The ques-

tionnaires can describe hypothetical goods and SC gives good possibilities of analysing 

a number of different qualities. This method is within SP, and that is the method that 

was used in this paper, Boyle (2003). 

 

3.2 Stated Choice, Method Based On Attribute  

During the last decades a new group of SP methods have been developed which are 

called Attribute based method (ABM). The purpose is to appreciate the economical val-

ues of a group of attribute/qualities, which become a commodity, which in the begin-

ning had to do with the environment. In an ABM, the answers can be ranked, chosen or 

valuated. If the price is included among the qualities, then there is a good plural dimen-

sional foundation for doing social economical calculations (Holmes 2003). A hypotheti-

cal choice situation can for example look like this:  
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Table 3.1 Scenario 1 in questionnaire A 

Qualities in trail  Snowmobile trail 1 Snowmobile trail 2 

Trail standard  Is groomed every 14th 

day  

Is groomed once per 

week 

Trail constitution Detached Detached 

Trail length  30 km 100 km 

Price day card 0 kr 25 kr 

Experience along the trail End goal with a high 

placed viewpoint 

Shed with possibilities to 

grill 

 

Answer: I would want:  (  ) Snowmobile trail 1 

    (  ) Snowmobile trail 2 

    (  ) Refrain from snowmobile ride,  

Explain why_________________ 

 

Within the scientific field of economics, ABM has its foundation in the hedonic method 

that is used to show the demand of a quality in a commodity. This method was used by 

Court (1939) among others when he studied the demand for cars.  

The beneficial function in random utility models is a conditioned indirect beneficial 

function; the conditions are the choices of alternatives, through including prices as a 

quality in the conditioned indirect beneficial function (Holmes, 2003). There are a num-
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ber of studies where random utility models together with choice have been used. Ada-

mowicz et al., (1994) reached a conclusion that  random utility gave a good foundation 

for a group of SP and RP models and also showed that they could be combined. Today, 

well based ABM gets the most attention (Holmes, 2003).  

3.3  Stated Choice Design  

With Stated Choice design, the design of the questionnaire shows qualities and sub le-

vels that are coded to give room for analysis. A questionnaire with complete factorial 

design combines all qualities with all sub levels and is possible to use when you have 

few qualities and /or sub levels. An advantage with this design is that the qualities and 

the sub levels are independent and can be identified.  

A factorial design contains two or more qualities to take standpoint in which consists of 

two or more sub levels. A factorial design is statistically negotiable when you are esti-

mating the parameters in a linear model and by a hypothetical testing for the linear 

model. The effects that are connected with the variation analysis or a multiple linear re-

gression analysis can be appreciated from a complete factorial design. Though, there is 

a problem when there are many combination alternatives. For example doing a design 

with five qualities and four sub levels that gives a 45, design with 1024 different choice 

possibilities. When you have that many choice possibilities it is difficult for the respon-

dent to take stand to the different choices. A way to solve this is to use a fractional fac-

torial design (Louviere et al. 2000). Through fractional factorial design you can de-

crease the number of combination possibilities in the design, to be able to work with the 

material. That implies you select special sub groups or random sample of the complete 

design in order to be able to do a good and possible analysis. This is for getting a focus 

on the specific effects the analyst is interested in and analysing. Although theoricians 
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have developed a great number of methods, that gives a practical design for specific sta-

tistical areas. All fractional factorial designs have a loss of statistical information (Lou-

viere et al. 2000).  

 

3.4 Methods of analysis 

The most important and objective method for estimation is Maximum Likelihood me-

thod, also called ML-method (Blom et al., 1969, 2005). Likelihood is the probability 

that the data that has been observed will be received if the estimated model would be 

real. The estimated model that most often has been used is a logical regression model 

when you have several independent variables. The ML-method has as its starting point 

that estimations of an independent variable will take a value as believable as possible 

from the present data. Accordingly, you get the estimates which give the highest proba-

bility in the data which is gathered. The estimates are based on the division of the prob-

ability which in turn is affected by a parameter, and thereafter the conclusions can be 

drawn.   

 

3.5 Previous Studies done using Choice Experiments Methods 

The term “Choice Experiments” seems to have been first used by Louviere and Wood-

worth (1983), Adamowicz et al. (1994) apply CE to the evaluation of recreationalists’ 

preferences for alternative flow scenarios for the Highwood and Little Bow rivers in 

Alberta, Canada. The survey enabled a revealed preference study to be undertaken, and 

for both data sets to be combined into one model. Choice sets were constructed for two 

river types (standing water and running water); eight attributes were specified as com-
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mon to both types, including terrain, fish size and water quality. In addition three more 

attributes were specified for standing water and two for running water. All attributes 

were given either four or two levels. Price was proxied by travelling distance to the site. 

Respondents viewed sixteen choice sets, and in each case were asked to choose either a 

running or standing water site, or no site (that is, to make no trip). Results showed that 

attributes such as water quality and fish catch were significant determinants of trip des-

tination (Hanley et al. 1998). 

Hanley et al. (2000) used Choice Experiments method for modelling the demand for 

recreation, in their paper; the example of rock-climbing in Scotland was used. Climbers 

make choices from the set of all climbs in Scotland in deciding on where to go on a par-

ticular trip. They examined data based on a survey of mountaineers and climbers in 

Scotland, with recreational activity in question being technical climbing. Climbers’ 

choices over substitute sites were then modelled as a function of the attributes of differ-

ent sites, and they reached the conclusion that Choice Experiments (CE) approach is 

suitable for adequately representing demand. Choice Experiments method was used also 

to derive the implicit price for the preferences for climbers, Hanley et al. (2000). 

Högberg (2007) used CE to elicit the value that car consumers place upon environmen-

tal concerns when purchasing a car, the CE includes four car attributes safety, carbon 

dioxide emissions, acceleration and annual cost. The results reveals that safety and acce-

leration are higher valued than carbon dioxide emissions and annual cost. 
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4 The Survey 

Choice experiments have several advantages over other elicitation methods (Ryan 

2000). However, one of the most challenging tasks in a choice experiment is the expe-

rimental design, where the investigation problem is specified and the survey designed. 

The first issue the researcher is faced with is defining the commodity to be valued in 

terms of attributes. Secondly, all attributes must be assigned levels. Experimental de-

signs then need to be employed to determine the scenarios to present to individuals 

(Ryan 2000). Once the survey results are received, the data must be econometrically 

analyzed and a functional form for the utility function specified. The design process is 

based on the theoretical parts presented in Hensher et al. (2005), Alpizar et al. (2001) as 

well as Bateman et al. (2002). 

The survey for this research paper and data collection was done by two master’s student 

at Högskolan Darlana (Bofolfs and Alriksson 2005). There were 17 questions in the 

questionnaire (see Appendix A), questionnaire contained a question to elicit the respon-

dent’s maximum amount they would be willing to pay per day for a trail card. Two 

stated preference (SP) choice questions where the respondent was asked to choose the 

preferred of two hypothetical snowmobile trails. Each trail was described by five 

attributes trail standard, trail composition, trail length, price day card and experience 

along trail. Random selection of 2186 addresses from the vehicle register of Vägverket 

(Swedish Road Administration), from the register, selection of every other addresses 

and those snowmobiles which were registered in a business/organization and snowmo-

biles which are not in traffic or older than 1975 were selected. The remaining 990 were 

divided into 16 groups through marking all 990 snowmobile drivers in the register. 

There were approximately 62 snow scooter owners in each group. These 16 groups got 
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the same questionnaires; every questionnaire contained two different scenarios with hy-

pothetical day tours to choose from with two trail alternatives for every day tour. 

 

4.1 Survey Design 

The survey was performed as a postal questionnaire, it was important to keep it short 

and simple to obtain a high response rate. Therefore, the size of the choice experiment 

was restricted, which is a function of the number of attributes to be varied. With n = 16, 

one could construct as many as n (n-1)/2 = 120 different paired comparisons (alterna-

tives is not considered with itself, or consider the sequencing of alternatives). As no 

respondent could arguably be required to evaluate 120 different pairs, it was reduced to 

the number of comparisons (Hensher et al. 2005).  The complete factorial design was 

used, combination of possibilities resulting in 128 different combinations. Out of these 

128 combinations, 64 different scenarios have been constructed. Every questionnaire 

contains two scenarios with two choice possibilities in each that makes 16 different 

questionnaires. There was no correlation problem in the design because the qualities 

have different dimensions, kilometers, price, etc. This means that the experimental de-

sign is made so that the variables reach the demands for IID, which satisfy that the dis-

tribution of variables is identical and that they are independent of each other.  

In part B the respondent would take stand to different qualities with sub levels for a day 

tour with a scooter. The design of the different sub levels of the qualities are linked to 

each other in 32 different “choice set” by different number codes. The higher the num-

ber the more the trail is maintained or linked or long or high priced for using the trail or 

more possibilities from the trail. Below is shown how the coding by the qualities’ sub 

levels.  
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Qualities:  

- trail standard with sub levels: skidded every 14th day code number 0, skidded 

once a week, skidded twice a week and groomed by a machine once a week.  

- Trail composition with sub levels: linked with other trail close by and detached.  

- Trail length with sub levels: 30 km and 100 km.  

- Prices day pass with sub levels: 0 kr, 25 kr, 60 kr and 110 kr.  

- Experiences along the trail with sub levels: shed with possibilities to grill and 

end goal with highly situated viewpoint.  

 

4.2 Attributes used in the survey 

This section explains the creation of the attributes used in the Choice Experiment. 

4.2.1  Attributes 

In order to gain information about which attributes the snowmobilers consider important 

in snowmobile trails, discussion was reached with a snowmobile drivers and snowmo-

bile association. The sub levels of the qualities with the trail standard and the trail com-

position was also decided through discussion together with experts in the field. The 

length attributes was chosen because it simply represent a shorter and a longer day trip. 

The prices were chosen from free driving 0 kr up to 110 kr which is a price that is a lit-

tle below what a day card cost at Funäsdalens Skoterled AB.  



 

 
20 

5  Results 

5.1  Multi-nomial Logit Model 

Based on respondents answers from the stated choice experiment, the estimate of stan-

dard  logit models for snowmobilers was done. Dependent variable is trail choice (1,2 or 

at home) with different type of trails alternatives. The choices are explained by the indi-

vidual’s perceptions of five attributes; trail standard, trail composition, trail length and 

trail experience. Table 5.1  shows the full reference model including all the alternatives, 

however, the estimates in table 5.1 show that only the alternative trail standard is signif-

icant, while trail experience, trail composition and trail length are non-significant, with 

P-value ranging above 0.10. This implies that the null hypothesis cannot be rejected, 

meaning that there does not seem to be a connection between trail experience, trail 

composition and trail length in the choice scenario. Since the main purpose of the study 

is to estimate individuals’ preferences for trail quality we run a regression including on-

ly trail standard and price of a day pass. Table 5.2  presents the parameter estimates for 

the multinomial logit model (MNL) of such a model. 

 In table 5.2 column 2, it can be seen that the variable price has a negative sign, this im-

plies that the likelihood of choosing to go snowmobiling on that trail decreases when 

the price increases. With 0.05 significant level,  it shows highly significant P-value 

which means the null hypothesis could be rejected, this reveal that there is a connection 

between the price pay for a day trip with a snowmobiles and the choice scenario. Fur-

thermore, column 3 in table 5.2 shows the trail standard variable with a positive sign, 

this means a better trail standard is preferred. And since the P-value is less than 0.05, 

the null hypothesis can also be rejected. This shows a strong connection between the 

trail standard and the choice scenario.  
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Table 5.1 Estimate for Full Reference Model 

Variable Coefficient Standard Error b/St.Er. P[|Z|>z] 

C1 .57729641 .15413980 3.745 .0002 

BPRICE .02889081 .03660254 .789 .4299 

BSTAND .17870389 .05497170 3.251 .0012 

BCompo -2.78559595 2.68185382 -1.039 .2990 

BEXPER -1.36946255 1.39645777 -.981 .3268 

BTRAIL .33326641 .44924035 .742 .4582 

 

 

Table 5.2 Estimate for Standard  

Variable Coefficient Standard Error b/St.Er. P[|Z|>z] 

C1 .36955899 .11490593 3.216 .0013 

BPRICE .02889081 .00089489 -5.222 .0000 

BSTAND .14209548 .03476281 4.088 .0000 
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5.2 Willingness to pay for increased trail quality 
By applying equation (2.6) the implicit prices associated with the MNL is calculated for 

each of the attribute. These may be interpreted as willingness to-pay amount or the val-

ue an individual is willing to pay to receive one more or one less unit of an alternative.  

 

Table 5.3. Estimate for Standard Alternative level 

Variable Coefficient Standard Error b/St.Er P[|Z|>z] 

C1 .55927981 .08812487 6.346 .0000 

BPRICE  -.00657472 .00109421 -6.009 .0000 

BSTAND1 .14869978 .08055140 1.846 .0649 

BSTAND2  .26975921 .08062059 3.346 .0008 

BSTAND3 -.32485114 .08468174 -3.836 .0001 

 

In fact, according to IASA (2009), it is argued that safety and enjoyment of snowmobi-

ler’s depends on the trail, especially when is driven on a groomed trail. In accordance 

with the IASA (2009), the results shows that standard as an attributes (the quality of the 

trail) demonstrate high significant level among other attributes. Due to this reason, this 

paper focused on the interesting results of standard as an attributes. Standard as an 

attribute is the attribute that generate more utility for the respondents, the attributes  can 

be seen as an indication that snowmobilers are more interested in cording the surface of 

the trail, this is believed to have made standard as an attribute outstanding, when com-

pared to other attributes in the choice set.  
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Nonetheless, looking at the result in table 5.3 above, with different attribute levels, 

which are skidded every 14th day, skidded once a week and skidded twice a week. The 

result shows that individual are willing to pay 22.5 sek for trail skidded every 14th day, 

and approximately  41 sek for trail that is skidded twice a week. However, the third lev-

el which is machine groomed once a week does not really attract a positive value. If we 

remind us on how the choice problem was described to the respondents, this result is not 

a surprise. Snowmobilers riding for leisure in their close surrounding are satisfied with 

when the trail is skidded using a skidder attached to a snowmobile and therefore see no 

reason to pay more for the quality that is achieved by a grooming machine. However, 

the differences of 18.5sek between skidded once every 14th day and twice a week, re-

affirmes that riders are interested in paying almost twice the amount for increased trail 

quality. 
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6  Conclusion 

This paper is concerned with the use of the choice experiment method for modeling the 

demand for groomed trail by snowmobiles owners’. The choice experiment includes  

five attributes, standard, composition, length price day card and experience along the 

track. The paper examined the snowmobile owners’ preferences and their likelihood to 

pay for a daytrip on a prepared snowmobile track. Respondent were randomly selected 

to answer hypothetical choice situations. The multinomial result was presented, which 

shows that the standard attributes seems to be the attribute most preferred by owners’ of 

snowmobiles. The track standard has a positive sign, which means that a better trail 

standard is preferred over the rest four attributes. Using the formula to calculate wil-

lingness to pay it is found that snowmobilers on average are willing to pay 22.5SEK for 

one day of snowmobiling on a trail with quality described as skidded every 14th day. 

Furthermore, it is found that the WTP increases with the quality of trail grooming. The 

result of this paper can be used as a yardstick for snowmobile clubs wanting to develop 

their trail net worth, organizations and companies developing snowmobiling as a recrea-

tional activities and marketers interested in marketing snowmobiling as recreational ac-

tivities. 

 



  

 
25 

List of references 
Adamowicz, W., J. Louviere and M. Williams. (1994). Combining Revealed and Stated 

Preference Methods for Valuing Environmental Amenities. Journal of Environmental Economics 
and Management, vol. 26, pp. 271-292. 

Alpizar A, Fredrik C, and Peter M (2001). Using Choice Experiments for Non-Market  

Valuation, Working paper in Economics No 52, 2001, Department of Economics, Gotenborg 
University. 

Alriksson A. and Botolfs M (2007). Snöskoteråkares preferenser och betalningsvilja för en skoterturen  

stated choice studie. Högskolan Dalarna Sweden. 

Andersson H., (2008). Willingness to Pay for Car Safety: Evidence from Sweden. 41:579- 594 Springer  

Science + Business Media B.V. 

Bateman, Ian J et al, “Economic Valuation with Stated Preference Techniques. A Manual”, Edward Elgar  

Publishing Limited, Cheltenham UK, 2002. 

Blom, G et.al., (1969,2005). Sannolikhetsteori och statistikteori med tillämpningar. Studen tlitteratur, 

Lund.  

Hanley, N., Mourato, S. and Wright, R.E., (2001). Choice Modelling Approaches: A superior Alternatives  

for environmental Valuation 15, No 3 Blackwell Publisher ltd, Oxford IJF, UK and 350 Main st., 
Malden, MA 02148, USA. 

Hanley N., Wright R.E., Koop G. (2000), Modeling Recreation Demand using Choice Experiments:  

Climbing in Scotland, University of Glasgow. 

Hanley N., Mourato S., Wright R.E. (2001), Choice Modeling: A Superior Alternative for Environmental  

Valuations. Journal of Economic Survey Vol. 15, No. 3 Blackwell Publisher Ltd. 2001, 108 
Cowley Rd., Oxford OX41JF, UK and 350 Main St., Malden, MA02148,USA. 

Hanley N., Adamowicz W., Wright R.E (2005) Price vector effects in choice experiments: an empirical 
test.  

Resources and energy Economics 27(2005) 227- 234. 

Heldt T. and Vail D. (2004). Governing Snowmobilers in Multiple-Use Landscapes: Swedish and Maine  

(USA) cases, 48 (2004), 469-483 

Hjort, U,(1989, 1998). Statistisk slutledning i ekonomi och teknik. 3:e upplagan, Studentlitteratur, Lund.     

Holmes, T.P. et al.  (2003).”Attribute-Based Methods” , A Primer on Nonmarket Valuation”   

Eds. Champ, P. A.  et al,.(2003) Kluwer Academic Publishers   

Huang J., Haab T.C., and Whitehead J.C (1997), Willingness to pay for Quality Improvement: Should  

Revealed and Stated Preference Data Be Combined. Journal of Environmental Economics and 
Management 34, 240-255 (1997) ARTICLE No. EE971013. 

Hultkrantz, L. & Nilsson, J-E. (2004). Samhällsekonomisk analys. SNS Förlag Stockholm.  



  

 
26 

Högberg M (2007), Eco-driving? A discrete Choice Experiments on valuation of car attributes,  

School of Economics and Management Lund University. 

Lancaster, K. (1966) A new Approach to Consumer theory. Journals of Political economy, 84, 132-157. 

Louviere J. J.,D.A.Henser & J.D.Swait.(2000). Stated Chose Methods: Analysis and Application. 

 Cambridge: University Press.        

Louviere, J and Hensher, D (1982) ‘On the Design and analysis of Simulated Choice or Allocation Experi 

ments in Travel Choice Modelling’, Transportation Research Record 890:11-17. 

Louviere J. J. and Woodworth G. (1983) Design and Analysis of Simulated Consumer Choice or Alloca-
tion  

Experiments: An Approach Based on Aggregate Data.  Journal of marketing research vol. XX 
(November 1983), 350-67 

McFadden, D. (1976), “Quantal Choice Analysis: A Survey,” Annals of Economic and  

Social Measurement, 5, 4, 363-390. 

Parsons, G.R. and Kealy, M.J. (1992) “Randomly Drawn Opportunity Sets in a Random Utility Model of  

Lake Recreation,’ Land Economics 68(1), pp.93-106 

 

Ryan, Mandy – Wordsworth, Sarah, “Sensitivity of Willingness to Pay estimates to the level of attributes 
in a  

Discrete Choice Experiment”, Scottish Journal of Political Economy, Vol 47, No 5, November 
2000. 

Westerlund, J. (2005). Introduktion till ekonometri. Studentlitterateur, Lund.    

Winslott H.L (2005) “External Costs of Transports Imposed on Neighbours and 

 

Internet Sources 

International Organisation of Snowmobile Administration (AISA) http://www.snowiasa.org/ Accessed 
26th February 

Sverige Snöskoterriksdag Riskorganisation (SNOFED) http://www.snofed.se/ Accessed 26th February. 

 

 

http://www.snowiasa.org/�
http://www.snofed.se/Default.asp?oewCmd=3&id=37135&archiveid=1610�
http://www.snofed.se/�


  

 
27 

Appendix A 

Part A: Here follows some common questions about Snowmobile/snowmobile driv-

ing. Mark the answer which applies to you with an X 

 

A1 Are you a member of a snowmobile organisation 

 Yes No 

 ( ) ( ) 

A2 If yes, which of the following are you a member of? 

 ( ) Snofed 

 ( ) Sveno 

 ( ) Snow scooter club, which _____________ 

A3 How many snowmobiles do you have in your family? 

 ( ) 1 

 ( ) 2-4 

 ( ) 5 or more 

A4 How do you mainly use the snowmobiles? 

( ) in my work   ( ) in my leisure time 

A5 Which type of snowmobiles driving do you mainly engage in? Choose one al-

ternative. 

( ) Daytrip with snowmobile sleigh and small children with Fika/grilling hot 

dogs 

( ) Daytrip without Snowmobile sleigh with Fika/grilling hot dogs 

( ) Transportation related with fishing 

( ) Other_______________ 
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A6 Roughly, how many days per year do you drive snowmobile in your close are 

 (Less than 100km from the house) 

 ( ) 0 days 

 ( ) 1-5 days 

 ( ) 6-10 days 

 ( ) 11-20 days 

 ( ) more than 20 days 

A7 Roughly how many days per year do you drive snowmobile in an area which is 

more than 100km from your house (as a tourist) 

 ( ) 0 days 

 ( ) 1-5 days 

 ( ) 6-10 days 

 ( ) 11-20 days 

 ( ) more than 20 days 

A8 Would you use a trail system more, if it were linked together in a bigger area? 

 Yes No 

 ( ) ( ) 

A9 Are you familiar with Fondsdalfjallens skoterleds AB and their snowmobile trail 

system? 

 Yes No 

 ( ) ( ) 

A10 If yes, have you driven snowmobile there? 

 Yes No 

 ( ) ( ) 
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A11 Are you familiar with Nordic snowmobile centre in the border districts Handa-

len, Dalarna and Halsingland? 

Yes No 

 ( ) ( ) 

A12 If yes, have you driven snowmobile there? 

 Yes No 

 ( ) ( ) 

To prepare snowmobile trails in your close area costs both time and money. To-

day the preparations are most often financed by voluntarily made contributions 

from snowmobile club members and sponsoring from companies. If it was com-

pulsory with a trail card and the local snowmobile clubs got this money to pre-

pare and maintain the trail. 

A13 What is the maximum amount of money you would be willing to pay for a “trail 

card” for snowmobile driving? (Be aware of that your purchase of a trail card 

decreases your possibilities of buying other things) 

 

For one day within the trail area:___________________kr 

Per Year within the trail area:_______________________kr 

Why would you (why wouldn’t you) buy a trail card? 

 

Part B: Some questions about your attitude towards different characteristics re-

lated to scooter driver. 

 

This part of the questionnaire is about snowmobile riding and different qualities related 

to snowmobiles riding. The intention is that we will get an understanding of how you as 

a snowmobile driver, look upon snowmobile trails and snowmobile riding. Before we 
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continue with the questions there will be a short description of the qualities that this in-

vestigation is based on. The qualities that we have chosen to include are those which are 

the most interesting for this investigation. 

 

Qualities Description 

Quality Description 

Trail Standard Referring to the quality of the trail. Cording means 

cord addition pulled by the snowmobile 

Trail Composition Detached refers to a round trip within a smaller 

area which is NOT linked with another trail. Con-

nected means trails put together. 

Trail Length Refers to how long the trail is in kilometres 

 Price day card Refers to the total price which you have to spend in 

order to do a day tour on the trail 

Experiences along the trail Refers to what possibilities there are along the trail 

and its final destination 

 
 

 

Here we want you to choose between two different snowmobiles trail  

alternatives for a day trip 

Imagine a day trip in the closest snowmobiles area to where you live, the one in which 

you most often use your snowmobiles. Below follows two different scenarios which 

each of them contains descriptions of two considerable trails alternatives. We want you 

to answer both scenario 1 and scenario 2. 

For each scenario, consider between snowmobiles trails alternative 1 and 2 carefully, 

mark which alternative you would choose at a day trip, if none of the alternatives seems 

good put an X in alternative 3 which means that you refrain from snowmobiles driving. 
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Scenario 1 

Qualities of Trail Scooter Trail 1 Scooter Trail 2 

Trail Standard Corded every 14th day Corded once a week 

Trail Composition Detached Detached 

Trail Length 30km 100km 

Price day card 0kr 25kr 

Experience along trail Final destination with 

highly situated view point 

Shed with grilling possi-

bilities  
 

 

 

Answer:  I would choose   ( ) Scooter trail 1 

      ( ) Scooter trail 2 

      ( ) Refrain from scooter driving please  

Explain why_______________ 

 

How sure of your choice of scooter trail are you? Mark an X on the scale below of how 

sure you are 

Not sure at all        completely sure 

 

5 ( )  6 ( )  7 ( )  8 ( )  9 ( ) 10 ( )  

Scenario 2 
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Qualities of Trail Scooter Trail 1 Scooter Trail 2 

Trail Standard Corded every 14th day Corded every 14th week 

Trail Composition Detached Connected with a trail 

close by 100km 

Trail Length 100km 100km 

Price day card 25kr 60kr 

Experience along trail Shed with grilling possi-

bilities 

Final destination with 

highly situated view point  
 

Answer:  I would choose   ( ) Scooter trail 1 

      ( ) Scooter trail 2 

      ( ) Refrain from scooter driving please  

Explain why_______________ 

 

How sure of your choice of scooter trail are you? Mark an X on the scale below of how 

sure you are 

 

Not sure at all        completely sure 

5 ( )  6 ( )  7 ( )  8 ( )  9 ( )  10 ( )  

Part C: Here come some questions about yourself and your household. Your an-

swers are naturally confidential 

C1 Are you a man or a woman? Man ( ) Woman ( ) 

C2 Which year were you born? 

C3 How much education counted in years do you have do you have after primary 

school________ years 
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C4 How many people is the household containing including you? 

 __________ Children (0-12 yrs) 

 __________ Youth (13-18 yrs) 

 __________ Adults 
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