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Abstract 

The current development of tourism attractions has raised concerns about sustainability of 

transportation in terms of both social and environmental aspects. Transportation is of essence 

when it comes to causing problems regarding sustainability. It has been shown that overall, 

transport is using far more energy than other components of tourism and thus creates most CO2 

emissions related to tourism. This thesis reviews sustainable transportation to touristic 

attractions, the reasons for its modal choice and the environmental impact in terms of 

emissions. It analyses the case study of the Baumwipfelpfad Neckertal, a nature-based tourism 

attraction, which has been facing difficulties with the local population and congestions due to 

increased car arrivals. It is a stated goal of the Genossenschaft Baumwipfelpfad Neckertal to 

teach about the environment and its importance for society. The situation indicated a high share 

of arrivals by car which is far less sustainable than the arrivals by public transportation. The 

first part of this research focuses on the exact shares of arrivals for different modes of transport 

and calculate the resulting CO2 emissions. As a second part, it tries to quantify the impact on 

modal choice of three different types of concrete measures: parking prizing measures, different 

discounts for public transportation arrivals and improvements in transportation from train 

station to attraction. The research was conducted through a survey handed out to 399 visitors 

of the attraction. The results show that weekend and holiday visitors of the Baumwipfelpfad 

cause a total of more than 600 tons of CO2 emissions per year with their transportation. 

Furthermore, implementing parking prices is the only out of four measures that has shown 

significant impact on modal choice in the choice experiment. With the introduction of a 10 

CHF parking ticket, the CO2 emissions per year caused by the transportation of visitors might 

be reduced by 16.4%.  
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1 Introduction 

The Baumwipfelpfad Neckertal (BwpN) is a treetop path through a 

forest in the north eastern part of Switzerland. It is the first of its kind 

in Switzerland and was officially opened to the public on the 10th of 

May 2018. Visitors have the possibility get in touch with the local 

flora and fauna on a suspended path, which makes it a unique nature 

experience. More than 40 experience stations around the area invite 

visitors to hear the forest, detect wildlife, learn new things about the 

forest or simply relax.1 Figure 1 shows the logo of the BwpN and 

figure 2 gives an impression on how the attraction looks like. 

1.1 Problem 

According to the early projections, an expected estimation of yearly 30’000 visitors was made. 

This was complimented with a negative scenario of 20’000 visitors and a positive one of 40’000 

visitors (Hochschule für Technik Rapperswil, 2014). This shows clearly that the organizers 

were hoping for around 30’000 and would have regarded the year as very successful, if 40’000 

would have arrived. However, the interest in the BwpN was far greater than expected. After 

only 8 months, the BwpN had already received over 100’000 visitors. At the one-year 

anniversary, this number had risen to about 130’000 (less visitors in the last 4 months due to 

winter being low-season). Even though this is seen as a huge success in terms of finances, it 

has also caused several problems. On the busiest day of the year, about 2600 visitors arrived 

(most of them by car) at the BwpN and caused congestion, parking on side-ways and 

complaints from the local population about disturbances and noise. (Personal Communication 

                                                 
1 Switzerland Tourism (2019): https://www.myswitzerland.com/en-ch/experiences/treetop-path-neckertal/ 

Figure 1 - Logo of the 

Baumwipfelpfad Neckertal – 

Source: 

https://www.baumwipfelpfad.

ch/ 

Figure 2 - Picture of the Baumwipfelpfad Neckertal – Copyrights by https://www.baumwipfelpfad.ch/ 

https://www.myswitzerland.com/en-ch/experiences/treetop-path-neckertal/
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with B. Vogt, 2 April, 2019). These numbers seem drastically high when the maximum 

capacity to absorb car arrivals is only at about 600 visitors a day (Nobel, 2019). 

An important reason for this unfavorable situation and at the same time a significant problem 

in itself is the high share of arrivals by car compared to those by public transportation, which 

in this case is mainly the train. The board of directors of the BwpN assumes that about 90% of 

all visitors arrive by individual means of transport, namely cars, however, there are no official 

numbers on this. This is not in line with the sustainable focus of the image of this nature-based 

attraction and currently the greatest concern of the board of directors of the BwpN (Personal 

Communication with B. Vogt, 2 April, 2019). Transportation is the biggest contributor of CO2 

emissions in tourism and thus the area where the Baumwipfelfpad could have the biggest 

impact if it managed to create behavioral changes of visitors (Lin, 2010). But with the high 

share of car arrivals, CO2 emissions are much higher compared to what they would be with 

more PT arrivals. The situation is even more pressing when these numbers are compared to 

other similar attractions, of which the BwpN has taken guidance during the buildup of the 

project. As an example, the Baumwipfelpfad Bad Wildbad in Germany has a share of arrivals 

by public transportation of 50% and consequently a smaller amount of CO2 emissions 

(Genossenschaft Baumwipfelpfad Neckertal, 2016). 

1.2 Relevance 

There are numerous papers that have already dealt with the analysis of sustainable and public 

transportation in tourism. The research in this field has not only been conducted in an urban, 

but also in a rural context. Traditionally, sustainable transportation and its management by 

policy makers has been researched in metropolitan areas since the demand for transport is 

especially high. However, there has been an increasing number of researchers also focusing on 

the transportation in rural areas (Lumsdon, Downward & Rhoden, 2006; Gronau & 

Kagermeier, 2004; Holding, 2001). Firstly, this thesis intends to contribute towards the 

academical discussion of sustainable transport in tourism by giving an example on how 

unstainable transport to a nature-based attraction can be tackled from the perspective of the 

organizers of the attraction. It will show how measures can potentially lead to a shift in modal 

choice and as result, a reduction of CO2 emissions caused by visitors. In addition to that, it is 

of particular interest to conduct this research in a country that arguably is one of the most 

sustainable countries and has one of the best public transportation systems in the world 

(Portney, 2015). 
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Furthermore, this thesis aims to contribute towards helping to solve the unfavorable situation 

regarding transportation to and from the attraction which the BwpN is facing. The high number 

of car arrivals at the BwpN is currently of increasing concern within the municipality of 

Neckertal and also within the board of directors of the BwpN. Both of them desire to tackle the 

congestion, noise and disturbance problems. In particular, the BwpN wants to increase the 

sustainability of transportation since their whole experience and image is based on nature and 

people’s connection to it. It hopes to achieve this by lowering the CO2 emissions that are 

caused by the transportation of visitors to and from the BwpN. As part of their sustainability 

strategy, the BwpN has already implemented a discount ticket that allows for both 20% 

discount on entry as well as the train ticket. Due to the fact that this has only recently been 

implemented, there is no data about the effectiveness of this initiative yet (Personal 

Communication with B. Vogt, 2 April, 2019). 

1.3 Research Questions 

From the previous sub-chapter, it has become evident that this thesis intends to both help with 

a current issue of the Baumwipfelpfad and to contribute to the academical discussion. The three 

research questions aim to solve the overall problem of the case study. 

Descriptive 

As a preliminary part, it is essential to figure out the actual numbers of car and public transport 

arrivals. As has been previously mentioned, the member of board has assumptions over these 

numbers but no actual data. Hence, it is necessary to quantify the market share of different 

modes of arrivals. Furthermore, this part will identify the necessary data to calculate the CO2 

emissions. The first research question will be: 

With which mode of transport do visitors arrive at the Baumwipfelpfad Neckertal and 

 how much CO2 emissions are caused by that? 

This answer to the first research question can be found in chapter 5.1.4. 

Evaluative 

As a next step, after finding out the actual numbers, the more essential part of the thesis will 

be looked at. From the literature review, three main realistic ways to influence visitors’ modes 

of transport have been identified: parking prizing measures, different discounts for public 

transportation arrivals and improvements in transportation from train station to attraction. As a 

main objective, this thesis will look at the willingness of visitors to change their mode of 

transport when presented to the measures and thus pose the following research question: 
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How willing are visitors who travel to the Baumwipfelpfad Neckertal to change their 

 mode of transport when proposed the following measures: parking prizing measures, 

 different discounts for public transportation arrivals and improvements in 

 transportation from train station to attraction? 

The answer to the second research question can be found in chapter 5.2.4. As a third objective, 

this thesis wants to quantify the exact CO2 emissions that would be saved with the 

implementation of these measures and thus pose the following research question:  

How much can the transportation’s CO2 emissions of visitors who travel to the 

 Baumwipfelpfad Neckertal be reduced with the implementation of the following 

 measures: parking prizing measures, different discounts for public transportation 

 arrivals and improvements in transportation from train station to attraction? 

The answer to the third research question can be found in chapter 5.2.5. The author 

acknowledges that this thesis focuses on more than only one aspect of the problem. However, 

as it is a case study, it requires a holistic perspective that takes into consideration different 

levels of research.  

The first chapter has now given an overview over the problem and its relevance and has 

presented the direction this thesis takes. The second chapter will provide some insight into the 

literature that is relevant to the present research. This thesis will then analyze the case of the 

BwpN to give a clear context in chapter 3. During chapter 4, the approach will be explained in 

more detail. The most important part will reveal itself in chapter 5, which will have a look at 

the data analysis. Finally, the sixth chapter will draw the main conclusions and present options 

for future research.   
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2 Literature Review 

Before this thesis focuses on the present case study in more depth, it will consider the literature 

that exists up to this point. Since the underlying goal of the BwpN is to achieve an overall more 

sustainable visitor experience, sustainable tourism will be looked at first. In a next step, this 

thesis intends to review the literature on transport and its relation to tourism. In particular, it 

will examine different papers on how tourists use public transport at destinations and what 

measures can be used to influence the modal choice. To finish the literature review, there will 

be a sub-chapter about discrete choice analysis because it is the methodology used in this thesis 

to capture the willingness of visitors to change their mode of transport. 

2.1 Sustainable Tourism 

The concept of sustainability began in the mid-1980s and has since evolved in several ways. It 

was first defined by the World Commission on Environment and Development [WCED] in 

1987, which mentioned that sustainability is an activity that “meets the needs of the present 

without compromising the ability of future generations to meet their own needs”. It provides a 

fairly broad understanding of sustainability; however, it also appears to be rather abstract. An 

important aspect that also stems from this report are the three E’s of sustainability. The only 

way sustainability can be achieved is by simultaneously supporting Equity, allowing for 

Economic growth and preserving the Environment 

(Portney, 2015). A more elaborate and modern model, 

yet still fairly abstract, is offered by Luthe and von 

Kutzschenbach (2016). The “Sustainabuild” has similar 

ideas and includes ecosystems and their carrying 

capacity as the basement. On top of that, cultural values 

balance the social and the economic wellbeing and 

technology represents the roof of the building. This is 

then surrounded by a circle of participation which is 

crucial for the success of sustainability. Figure 3 shows 

these elements graphically. 

In recent years, sustainability has become one of the most central issues in tourism. The United 

Nations have even declared 2017 to be the international year of sustainable tourism for 

development, acknowledging the increasing importance of it.2 As Bramwell and Lane (1993, 

                                                 
2United Nations (2019): http://www.tourism4development2017.org/ 

Figure 3 - The sustainabuild visual model of 

sustainability – Source: Luthe & Von 

Kutzschenback (2016) 

http://www.tourism4development2017.org/
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p.2) describe sustainable tourism, it is a “positive approach intended to reduce the tensions and 

friction created by the complex interactions between the tourism industry, visitors, the 

environment and the communities which are host to holidaymakers”. Furqan, Mato Som and 

Hussin (2010) argue that that sustainable tourism is strongly linked to green tourism which can 

be broken up into the four following components: Environmental responsibility, local 

economic vitality, cultural diversity and experiential richness. The more modern approach of 

Mihalic (2016) and her concept of “responsustable” tourism tries to combine sustainability with 

responsibility in order to support the idea that it is a practice that requires appropriate actions. 

In the end, sustainable tourism can be seen as the employment of sustainable development ideas 

within the tourism sector. This implies that the tourism development should, similar to the 

definition of general sustainability, suffice the needs of the present without hindering the ability 

of coming generations to suffice theirs (Weaver, 2006).  

Quantifying a complex idea such as sustainability can be a demanding task. Hunter (2002) 

argues that the ecological footprint can be used for assessing sustainability in tourism. It is a 

rather complex tool and includes several factors such as water consumption, waste products 

and energy requirements. Another approach that is more simplified and thus potentially more 

suitable to analyze a single aspect such as transportation in tourism is the measuring of 

emissions. As a result, it will also be used in this thesis. Yu-guo and Zhen-fang (2014) have 

reviewed over 50 different papers on carbon dioxide (CO2) emissions in tourism. They have 

identified three main areas for emissions: Transportation, accommodation and tourism 

activities. 

Transportation is overall with 65% by far the biggest contributor to CO2 emissions and thus 

plays a key role in the overall reduction (Yu-guo & Zhen-fang, 2014). The approaches to 

quantify the CO2 emissions are diverse. The bottom-up analysis studies data for tourists 

arriving at the destination while the top-down analysis tries to approximate the percentage of 

CO2 emissions for a complete system (Lin, 2010). Even though these two methods are used 

most extensively, there are also others such as life-cycle assessment (LCA), scenario analysis 

and questionnaire surveys from the supplier. 

In transportation, the formula to calculate CO2 emissions generally looks like the following: 

Total CO2 emission from Visitors = ∑ 𝑃𝑖 ∗ 𝐷𝑖 ∗ 𝛽𝑖
𝑛
𝑖=1   (1) 
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Where 𝑃𝑖 is the number of tourists for transport mode (i), 𝐷𝑖 is the travel distance for transport 

mode (i) and 𝛽𝑖 is the coefficient for transport mode (i) (Yu-guo & Zhen-fang, 2014). As can 

be concluded from that, the emissions increase with the number of tourists who travel, with 

their distance and the coefficient. The coefficient is made up of three different variables.   

𝛽𝑖 =
𝐹𝑖

𝐸𝑖∗𝐿𝑖
        (2) 

In this formula, 𝐹𝑖 stands for the CO2 emissions generated per liter of fossil fuel for the specific 

transport mode (i), 𝐸𝑖 indicates the fuel efficiency of transport mode (i) and 𝐿𝑖 stands for the 

load factor of transport mode (i). As a result, if 𝛽𝑖 is known, the CO2 emissions can be 

calculated with the input of passengers and kilometers of every transport mode, as will be 

demonstrated in a future chapter (Lin, 2010). 

An integral part of sustainability is the discussion of transportation. Of all the energy that is 

produced, more than a quarter is being consumed by transportation. Furthermore, 

transportation causes nearly a quarter of all greenhouse gas emissions (Robertson, 2017). 

Consequently, this thesis will in the next chapter have a closer look at sustainable transport and 

tourism. 

2.2 Sustainable Transport and Tourism 

Tourism and transport are inherently linked to each other since a tourist has to move via a 

transit route from his home region to the destination and back. According to Gauthier (1970), 

they can be connected to each other in three different ways: Positive (where transport has a 

positive impact on touristic/economic development), permissive (where it has no impact on 

touristic/economic development), or negative (where investments into transportation restrict 

other investments and thus hinder touristic/economic development). However, regardless of 

direction of impact, Page (2009) argues that there is no doubt that transportation has cleared 

the way for tourism development by making new destinations accessible or enhancing existing 

ones.  

Middleton (1989) argues even that transportation is an integral part of the tourist product since 

it comprises all the goods and services he consumes as part of the trip, which are the movement 

in the traveler generating region, the tourist destination region and the transit route region. 

From the perspective of a tourist, transportation often is seen a purely functional. Consequently, 

when he makes a decision about it, the focus is on cost and efficiency of a particular mode of 

transport. An example for this would be a family flying from Zurich to London only looking 
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at the price. However, for example in the case of a cruise, transportation in itself can also be an 

attraction, which makes the decision-making process increasingly complex (Duval, 2007). 

An important academical influence within this research field has been Hall (1999) and his 

conceptualization of tourism transport. He highlights the rarely acknowledged difference in 

transport and transport space need between tourists and non-tourists. Central to his ideas are 

the problems of differentiation which he addresses with (1) “restrictive policies”, (2) 

“economical incentives/disincentives” and (3) “attitudinal/behavioral change”.  

In many cases, governments play an important role in terms of policies and measures when it 

comes to the regulation of transport and tourism. They have to serve both the tourists and 

recreational travelers on the one side, and the commuters and non-tourists on the other side 

(Jeffries, 2001). If governments fail to address transportation issues with appropriate policies, 

bottlenecks and capacity problems might evolve which results in a situation where the 

destination is not suitable anymore to accommodate tourists (Page, 2009). 

In order to understand the context of this thesis, it is essential to also have a look at the literature 

of the use of public transport (PT) in destinations, which certainly is an important part of the 

overall sustainable transport and tourism topic. The following part takes a great deal of 

information and inspiration for sources from a paper of Le-Klähn and Hall (2014). These 

academical articles most often have discussions over PT because transportation makes the 

biggest contribution of emissions in tourism (Cohen, Higham, Peeters, & Gössling, 2014; 

Dubois, Peeters, Ceron, & Gössling, 2011; Gössling, Scott, & Hall, 2013).  

One of the easiest ways to reduce these emissions is the use of public transport on the one hand, 

and the use of non-motorized modes on the other hand (Dickinson & Dickinson, 2006; Dubois 

et al., 2011). Because of certain characteristics and personal constraints, the use of non-

motorized transport is rather restricted. However, PT offers more flexibility and a larger 

capacity and thus is more suitable for reducing the CO2-emissions (Gössling, 2010). An 

improved PT system can help tourism in different ways. It can make a destination more 

attractive for tourists (Su & Wall, 2009). Generated revenue from tourists can provide financial 

funding for PT (Albalate & Bel, 2010). It has been acknowledged for a while already that 

economic development and the growth of the transportation network go hand in hand (Raafe, 

Morrill, & Gould, 1963). 

The research in this field can be divided into two areas. Depending on the context, it focuses 

either on urban or rural areas. The research of urban transportation dominates, however, the 
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numbers on cases of resorts, mountain areas and national parks are steadily increasing. The car 

arrival is generally favored in most of the studies (Le-Klähn & Hall, 2014). Even when other 

options such as walking or buses for short distances are available, the car is still often used 

(Dickinson & Robbins, 2007). The main reasons for the spare use of PT in rural areas is mainly 

due to poor supply (Velaga, Beecroft, Nelson, Corsar, & Edwards, 2012) and time issues 

(Dickinson et al., 2013). In particular, the attractions in rural parts are regularly spread over a 

wide area and thus require individual transportation (Charlton, 1998). However, according to 

Le-Klähn and Hall (2014), there is still a serious need for comparative international research 

within rural PT use. The same authors also provided the division of the following three parts 

in this chapter: Reasons for use and non-use of PT, factors that influence visitor’s choice and 

satisfaction with PT, and strategies for the promotion of PT in tourism. 

As reasons for the use of PT, Guiver, Lumsdon, Weston and Ferguson (2007) identify the (a) 

desire to walk, (b) avoiding driving in unknown places and (c) environmental concerns. 

Another study has found out that reasons are (d) the scenic ride, (e) to avoid the hassle of 

parking, (b) also to avoid driving in unknown places and (f) to make other activities such as 

cycling and walking easier (Lumsdon, 2006). Other reasons have included (g) driving-free 

benefits, (h) reduced traffic, (i) benefits of local PT and (j) the unavailability of the car (Le-

Klähn, Gerike, & Hall, 2014). On the other hand, the most important reason not to use PT is 

(k) the lack of information. Less predominant ones include (l) inconvenience, (m) the drawback 

of PT and just (n) personal preferences (Kinsella & Caulfield, 2011; Malhado & Rothfuss, 

2013; Dallen, 2007; Edwards & Griffin, 2013; Le-Klähn et al., 2014). 

When it comes to factors which influence the choice to use PT, Ho and Mulley (2013) have 

detected (1) tour complexity. Further factors have been (2) in-vehicle time, (3) degree of 

congestion and (4) costs (Jiang, Sun, & Du, 2012) as well as (5) fare, (6) comfort, (7) amount 

of transfers and (8) travel time (Huang, Li, Xinjun, & Xu, 2013). There have also been several 

factors that influenced satisfaction with PT, however, due to the direction of research of this 

thesis, they will not be looked at in greater detail. 

Finally, a considerable amount of literature offers strategies to promote the use of PT in 

tourism. Le-Klähn and Hall (2014) divide them into three categories: In the strategy of service 

improvement, either the actual service (Downward & Lumsdon, 2004) or just the image (Chang 

& Lai, 2009) can be developed. A combination with the bike (Gössling, 2013) and general 

branding activities (Gimeno & Vila, 2006) are other possibilities in this category. The second 
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category that is being looked at is pricing. Here, there are different possibilities such as multi-

modal tickets, discounts for groups, cheaper prices for low-peak and other engaging packages 

and incentives (Lumsdon, Downward, & Rhoden, 2006; Le-Klähn, Hall, & Gerike, 2014; 

Imhof, Vogel, & Ruiz, 2009). Lastly, there are different strategies in the actual promotion. The 

ones that have been investigated the most in the last 20 years are accessible information 

(Malhado & Rothfuss, 2013; Chang & Lai, 2009) and even more importantly real-time 

information such as mobile applications and internet (Pun-Cheng, 2012; Daigle & 

Zimmermann, 2004; Garcia, Vansteenwegen, Arbelaitz, Souffriau, & Linaza, 2013). 

2.3 Modal choice determinants 

This sub-chapter of the literature review will have a closer look at what potential determinants 

in the modal choice are. The academical world has researched this topic thoroughly. De Witte, 

Hollevoet, Dobruzkes, Hubert and Macharis (2013) identified them into three main approaches: 

Rationalist approach, socio-geographical approach and socio-psychological approach. 

The rationalist approach takes a rather economical perspective and is most common in the 

literature. It is based on utility maximization and its goal is to both minimize costs and time 

(Shen, Sakata, & Hashimoto, 2009). It assumes that all visitors are perfectly rational in their 

behavior and the information is freely available. If a tourist is then able to choose between 

alternative options, most of them differentiated with travel costs and time, he will then come 

to a decision that is ideal for him.  

The socio-geographical approach takes a different stand-view. It incorporates spatial 

attributes into the decision of modal choice. Furthermore, it begins from the activity schedule 

of travelers in order to explain modal choice (Meister, Frick, & Axhausen, 2005). The demand 

for travel in this case is a derived demand. The main objective for travelling is not necessarily 

travelling itself, but rather the pursuance of activities. 

Lastly, the socio-psychological approach tries to describe the choice of modes through 

different attitudes that travelers have when it comes to their transportation possibilities. 

Important for this approach are the notion of habits and intention. However, according to the 

literature of this approach, it is also essential that not only objective measurements are being 

considered, but also subjective ones (Lang, Collins, & Kearns, 2011; Hine & Scott, 2000).  

Kaufmann, Bergman and Joye (2004) were one of the first who tried to integrate a wholistic 

view of modal choice with the concept of motility. Based on that, De Witte et al. (2013) came 

up with framework for modal choice that will be looked at in further detail within this chapter. 
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They define it “as the decision process to choose between different transport alternatives, which 

is determined by a combination of individual socio-demographic factors and spatial 

characteristics, and influenced by socio-psychological factors” (p. 331).  

Within this framework, there are three different types of determinants, which are socio-

demographic, spatial and journey characteristic indicators. The arrows in figure 4 show that 

they both are connected and interdependent. The inner circle of socio-psychological indicators 

then determines how the possibilities coming from the outer circles are acted upon and then 

end up deciding the modal choice. In the following part, it is the intention of the of the author 

to present the 26 most commonly researched indicators and put them in one of the four 

proposed categories (De Witte et al., 2013). The indicators will first be presented on a bullet 

point list, and afterwards explained in more detail. 

• Socio-demographic indicators 

o (A1) Age 

o (A2) Gender 

o (A3) Education 

Figure 4 - Framework for structuring modal choice determinants – Source: De Witte et al. (2013) 
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o (A4) Occupation 

o (A5) Income 

o (A6) Car Availability 

o (A7) Household Composition 

• Spatial Indicators 

o (B8) Density 

o (B9) Diversity 

o (B10) Proximity to Infrastructure 

o (B11) Public Transport Frequency 

o (B12) Parking 

• Journey Characteristic Indicators 

o (C13) Travel Motive 

o (C14) Distance 

o (C15) Travel Time 

o (C16) Travel Cost 

o (C17) Departure Time 

o (C18) Trip Chaining 

o (C19) Weather Conditions 

o (C20) Information 

o (C21) Interchange 

• Socio-psychological Indicators 

o (D22) Experiences 

o (D23) Familiarity 

o (D24) Lifestyle 

o (D25) Habits 

o (D26) Perceptions 

2.3.1 Socio-demographic indicators 

Socio-demographic factors not only are important themselves, but also shape interactions and 

other indicators. (A1) Age has ambiguous influence on public transport use since it sometimes 

increases (Bhat, 1998) and sometimes decreases (Kim & Ulfarsson, 2008). Also in (A2) 

Gender and (A3) Education, no real consent could be found in the literature. It is more likely 

that there is an interdependency with other, more decisive factors that contribute to this result 

(De Witte et al, 2013). (A4) Occupation is connected to car ownership and income. It has 
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different implications for the modal choice regarding type of occupation, workload and self-

employment (O’Fallon, Sullivan, & Hunsher, 2004). Rather significant in this case is (A5) 

Income and connected to it also (A6) Car Availability. A higher income usually leads to a 

more likely car ownership and thus to increased car use (De Witte et al., 2013). Finally, (A7) 

Household Composition also composes an important indicator because the existence of 

children makes families much more likely to use the car. (Cirillo & Axhausen, 2006). 

2.3.2 Spatial indicators 

This sub-chapter has a closer look at the spatial surroundings in which the journey takes place. 

As (B8) Density, this thesis understands the ratio of inhabitants to a built-up area. This 

specifically addresses the rural and urban difference, where PT is more often used in the latter 

(Camagni, Gibelli, Rigamonti, 2002). (B9) Diversity is understood as the different use of land 

such as green space, industry, commerce and the like. Even though rarely tested, it seems to be 

important (Bastin & Dobruszkes, 2006). (B10) Proximity to Infrastructure and services and 

(B11) Public Transport Frequency do not get researched quite so often and commonly don’t 

have a great impact on the modal choice (De Witte et al., 2013). Lastly, the availability of 

(B12) Parking often has a strong influence on modal choice. If the amount of parking spots is 

reduced, it will raise the use of PT compared to the car (Brown, Werner, & Kim, 2003). 

2.3.3 Journey characteristic indicators 

The next nine indicators focus more on the characteristics of the trip. Even though not always 

found significant, the (C13) Travel Motive is researched frequently. They are usually divided 

into leisure, business or commuting (De Witte et al., 2003). (C 14) Distance and (C15) Travel 

Time inherently are strongly related to each other. One of the most commonly studied 

determinants is (C16) Travel Cost. Even though people are sensitive to prizes and change their 

behavior accordingly, other factors also play into this, such as the purpose of a trip (Litman, 

2004). The (C17) Departure Time can also be an influential factor. In general, the car 

(comparatively) has a higher utility during off-peak because of less traffic and the train a lower 

one because of lower service offers (Nurul Habib, Day, & Miller, 2009). (C18) Trip Chaining 

and (C19) Weather Conditions appear to be significant in several papers, even though they 

are not being tested that frequently. What’s more, (C20) Information and (C21) Interchange 

both are not often studied and rarely found to have a significant impact on modal choice (De 

Witte et al., 2003). 
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2.3.4 Socio-psychological indicators 

Lastly, the socio-psychological determinants show how travelers act upon the options created 

in the other groups. (D22) Experiences from the past can have an either positive or negative 

influence on the modal choice. Some research suggests giving PT users real-life experiences 

to influence their modal choice (Brown et al., 2003). This in turn can lead to another indicator: 

(D23) Familiarity. Last and Manz (2003) found that more alternative modes can be used if 

there is a greater familiarity with the entire transport system. Both (D24) Lifestyle and (D25) 

Habits both have not been studied frequently. While the influence of habits most of the times 

is rather high, the one of lifestyle does not seem to matter often (De Witte et al., 2003). Lastly, 

(D26) Perceptions play into several other determinants such as price and time. Regularly, 

travelers underestimate the costs of a car ride compared to PT (Innocenti, Lattarulo, & 

Pazienza, 2009). 

As became evident from the descriptions, many indicators are related with each other to some 

degree. In order to understand these connections between all the factors more in depth, figure 

5 shows the modal choice determinant interdependencies as proposed by De Witte et al. (2013). 

The model described in chapter 5.2.4. will incorporate most of the socio-demographic, and 

some of the spatial and journey characteristic indicators. 

 

Figure 5 - Visualization of modal choice determinant interdependencies – Source: De Witte et al. (2013) 
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2.4 Measures to change modal choice 

The congestion with traffic and its related mostly sustainability focused problems have 

developed into complicated topics for society, transport planners and the government. 

Traditionally, they were tackled in a way that transport demand was forecasted, and then 

accordingly enough roads were built. However, with the increasing usage of the private car, 

this is in the long term unsustainable and thus the new approach is Travel Demand Management 

(TDM), where transport demand is predicted and then accordingly managed (Saleh & Sammer, 

2009). Saleh and Sammer (2009, p. 1) go on to describe TDM measures as “sets of policies 

with the primary objective of influencing travel behavior of individuals through voluntary 

reduction or restriction on private vehicle use and ownership and the provision of travel 

alternatives”. Oftentimes they are referred to as push and pull measures. On the one side, push 

measures aim at making the use of the car less favorable such as imposing an increased cost 

for the car. On the other side, pull measures have the aim to better the alternative travel options 

such as bike or PT (Steg & Vlek, 1997). It has been shown that in general, push measures have 

a higher influence on the travel behavior than pull measures (Eriksson, Nordlund, & Garvill, 

2010). Gronau and Kagermeier (2004) have found out that the potential of TDM is biggest 

where most of the trips are not work based, which is why it might be useful for a touristic 

nature-based attraction where almost all visitors come mainly because of leisure motivations. 

There are different approaches towards understanding TDM measures. For this thesis, the 

conceptual framework of Gärling et al. (2002) was looked at in more depth because its analyses 

changes in visitor travel when confronted with potential measures. Even though this framework 

is aimed at helping policy makers, similar conclusions can be drawn for the organizer of an 

attraction due to some similarities in tools that are available to them such as parking fees and 

service improvements.  

Figure 6 shows an overview of the framework which has the aim to understand how TDM 

measures might affect the use of private cars. It assumes that travel options are a collection of 

attributes that describe trip chains such as cost, travel times, convenience and uncertainty. They 

also acknowledge that TDM measures influence other users which in turn also affects the trip 

chain attributes. It is especially relevant for problems of congestion, where choices by others 

have to be taken into account (Van Lange, Van Vugt, & De Cremer, 2000). 
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In the end, the travel choice is made up from three different main determinants. Firstly, there 

are the previously discussed trip chain attributes. Secondly, there are situational factors such 

as time pressure and weather. Thirdly, setting adjustment goals and forming an implementation 

plan has an influence on this. The third part in turn is influenced by individual factors, public 

information and also the trip chain attributes. After all this is taken into consideration, the 

changed travel choice then can have overall effects on the system. This thesis will not go further 

Figure 6 - Proposed conceptual framework – Source: Gärling et al. (2002) 
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in-depth in the goal setting and plan formation since its focus is rather on the measures and 

travel choice. 

Even though there are many potential ways to influence the modal choice of a traveler, the 

resources and possibilities of the BwpN are not as extensive as the ones of a policy maker. As 

a result, the measures available to the BwpN will be discussed further in a latter chapter. 

2.5 Discrete Choice Analysis in Tourism 

As the effectiveness of the measures will be assessed with a discrete choice experiment, this 

chapter will have a closer look at the literature within this area.  It is used in this thesis because 

it allows to find out how the visitors value specific attributes of a mode of transport by asking 

them to reveal their choice when faced with various hypothetical alternatives (Mangham, 

Hanson & McPake, 2009).  

A choice experiment involves the following four elements: decision maker, alternatives, 

attributes of alternatives and decision rule. The decision maker is the individual or a group of 

persons which is deciding. In a more general sense, it is the actor of the choice. Any choice 

then is made from a set of alternatives. The decision makers environment is responsible for 

what choice set is available, but only those that are both known and feasible are taken into 

consideration. The alternative attributes cause the different alternatives to be more or less 

attractive. They are either measured ordinally or cardinally. In the end, the decision rule 

describes the mechanism that is used to evaluate the alternatives and their attributes, and 

eventually come up with a choice (Ben-Akiva & Lerman, 1997). The literature provides an 

extended list of these decision rules (Slovic, Fischoff, & Lichtenstein, 1977). One of the most 

commonly used one is utility, which is when the decision maker tries to maximize the utility 

he derives from the attributes with a decision (Ben-Akiva & Lerman, 1997). 

Furthermore, an important distinction is to be made between continuous and discontinuous 

choice sets. If it is the case of a continuous choice set, calculus methods such as first order-

conditions can be used in order analyze it. On top of that, a regression analysis can be made. 

On the other side, when the choice set is discontinuous, or discrete, the question is not “how 

much” but rather “which one”. In this case, more elaborate techniques such as probit regression 

and logit regression have to be used in order to analyze the data empirically (Ben-Akiva & 

Lerman, 1997). In the present case, the question is addressed which one of the mode of 

transports is chosen and as such, a model with a logit regression will be created in chapter 5.2.4. 
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When it comes to the choice set of the discrete case, there are three characteristics that the 

alternatives must possess according to Train (2003). Firstly, it is important that the alternatives 

are mutually exclusive. This means that if one alternative is chosen, another cannot be chosen 

as well. The second characteristic is the one of exhaustiveness, where all possible alternatives 

need to be included. Thirdly, there must be a finite number of alternatives. 

One of the most commonly analyzed choices in tourism is the one of mode of transport. Gärling 

et al. (2002) for example tried to conceptualize a framework and explain how travel demand 

management can lead to a shift in modes of transport. Wong (2013) inspected how car and 

motorcycle ownership in Macao have an influence on modal choice through a discrete choice 

analysis. Another study showed the influence of user perception of a transit service quality on 

the decision to take a specific mode of transport (Cirillo, Eboli, & Mazzulla, 2011). 

When it comes to collecting the choice data, there are two main data paradigms, stated choice 

and revealed choice, which show preferences in different ways, and both have their benefits 

and limits. Revealed data is taken from actions that visitors have made in real-life whereas 

stated preferences are obtained by asking the travelers directly (Kroes, & Sheldon, 1988). The 

natural advantage of revealed preferences is that there is less doubt about the validity and 

credibility since it is a real-world representation. Furthermore, all decisions made by a decision-

maker are bound by real constraints. However, the setting up of an experiment and their 

attributes and levels are certainly harder to do, which ties in with the fact that usually, costs 

can be a rather considerable factor when using this approach. On the other side, stated 

preference data does not have some of these characteristics. However, there is one decisive 

advantage. Stated choice data allows for the creation of hypothetical data. This is critical in the 

sense that predictions can be made about a potential change in the environment of an individual. 

This indicates that alternatives, attributes and their levels can freely be chosen, and a potential 

correlation tested (Hensher, Rose, & Greene, 2005). Because of these mentioned advantages, 

the discrete choice analysis of this thesis will be held on the basis of stated preferences as seen 

in chapter 4.2.2. 

Stated preferences data has been widely used in tourism. Scuttari, Orsi & Bassani (2019) have 

assessed a potential modal shift in the dolomites due to policy changes through this approach. 

Kelly, Haider, Williams, and Englund (2006) have used them in order to test the effectiveness 

of eco-friendly planning options and how it would influence the tourists behaviour. Oftentimes, 

stated preferences data is used in order to estimate the value of nature-based attractions such 
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as in the case of Gran Paradiso National Park in Northwest Italy (Frontuto, Dalmazzone, 

Vallino, & Giaccaria, 2017).  
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3 Case of Baumwipfelpfad Neckertal 

On May 2018, a new attraction was opened up to the public. In the canton of St.Gallen, in the 

village of Mogelsberg to be precise, the first treetop walk in Switzerland was built. The BwpN 

is a walking path that is elevated and runs for 500 meters between trees in a height of 5-15 

meters. One of its highlights contains an observation platform with a height of 55 meters. The 

treetop walk is complemented with several other features that are intended to make this visit 

into an experience. These include a forest experience path for free directly below the treetop 

path, experience stations for visitors to learn about the forest, several wooden playgrounds for 

children to be active, a block house where events can be held, a small shop next to the entrance, 

fireplaces for grilling and even guided tours. The whole construction was done in a sustainable 

way with wood being the main building material. It was placed on top of a hill as to overlook 

the whole of valley of Neckertal. The high season is usually during school and public holidays. 

They are open every day from 9:30 to 18:00 expect from November to March where they are 

only open on 5 days of the week because of much lower visitor numbers. During the week, 

most visitors come in organized groups such as school classes or company excursions while 

on the weekends the biggest group consists of families. The entire path is relatively even and 

barrier-free, making it accessible for both wheelchair users and buggies. There are two main 

ways to arrive at the BwpN. Visitors can either come by train and walk for about 25 minutes 

or park their car at one of the 4 car parking areas and walk between 12 and 40 minutes. 3 Figure 

7 shows most of the path of the BwpN from above.  

                                                 
3 Baumwipfelpfad Neckertal (2019): www.baumwipfelpfad.ch 

Figure 7 – Topview of the Baumwipfelpfad Neckertal - Copyrights by https://www.baumwipfelpfad.ch/ 

http://www.baumwipfelpfad.ch/
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3.1 Transportation Situation 

When it comes to its position inside of Switzerland, there are several bigger cities within close 

reach. Figure 8 shows where Mogelsberg and with it the BwpN is located and how much time 

it takes to get there, both with personal car and PT. Cities that are close by have very similar 

times for car and PT arrivals. For St.Gallen and Rapperswil-Jona, the times to arrive at the 

BwpN are even faster for PT. In general, the further the cities are located away from 

Mogelsberg, the more preferable becomes the option to arrive by car. From Luzern and 

Schwyz, it is for example 27 and even 35 minutes faster to arrive by car. Still, these numbers 

that are presented her show that it is very feasible to take PT as a mode of transport. 

Figure 8 - Map of the travel times from the regional centres to Mogelsberg - Adapted from (Hochschule für Technik 

Rapperswil, 2012) 
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In a next step, this sub-chapter zooms into the immediate surrounding of the BwpN. Figure 9 

shows a map of how the BwpN can be accessed. The attraction is in black at the bottom-right 

corner. The blue P1, P2 and P3 provide a total of about 185 parking spots. It takes between 12-

15 minutes to get from these to the BwpN (there is one other bigger parking lot further away 

to the right of the map, but it is only being used for bigger events). P4 is a small parking lot for 

disabled people and employees. The orange square in the top-right corner indicates the train 

station and the purple lines show where people have to walk in order to get to the BwpN. 

The main goal of the BwpN is the dissemination of knowledge. It seeks to combine 

sustainability with a nature experience. From unusual heights, new perspectives of the forest 

from both near and far can be gained. The central aspect is intended to be the variety of the 

forest and the building of our environment. The visitor experience starts even before the treetop 

Figure 9 – Site map municipality Mogelsberg - Adapted from https://www.baumwipfelpfad.ch/de/besucher-infos/lage-

anreise/anreise/ 
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walk when people encounter different experience stations on their way up to the entrance 

(Genossenschaft Baumwipfelpfad Neckertal, 2017). 

3.2 Possible Measures 

As previously mentioned, the BwpN does not have the same resources and possibilities as a 

policy maker. It cannot for example impose road pricing or increase the quality and frequency 

of public transportation. That is why the measures have been reduced to the following three 

areas: (1) parking prizing measures, (2) different discounts for public transportation arrivals 

and (3) improvements in transportation from the train station to the attraction. 

The first area for improvement is considered a push measure. Different schemes to price the 

parking can make for strong incentives to leave the car at home. As for now, all parking shown 

on the map is provided for free. The range of parking pricing tools is rather big. The simplest 

version would be as a first step to just implement a one-day parking fee. However, in order to 

steer the demand for parking even more accurately, elaborate schemes such as dynamic prizing 

and advanced bookings could be integrated. Although this might be interesting to test, this 

thesis focuses on a simple parking fee because it would otherwise go beyond the scale of this 

master thesis. 

The second option area for measures that are available for the BwpN is different discounts for 

public transportation arrivals. The BwpN has currently already a discount in place that started 

in Fall of 2019. If visitors’ book in advance, they can buy the so-called “Kombi-ticket”. This 

has the result, that both the train ticket as well as the entry ticket are discounted by 20%. It is a 

cooperation with the Swiss railway company Schweizerische Bundesbahnen (SBB). Possible 

measures here are mainly changes in percentage or better ways of communicating this 

opportunity. There are other touristic attractions that offer much higher percentages. The 

Aareschlucht und Reichenbachfälle for example have a Kombi-ticket which is as high as 50%. 

Other tourism providers offer a bike-tour along the lake Constance for up to 30% discount on 

train and museum entries.4  

Just like the second option, the third one is a pull measure. Improvements in transportation 

from the train station to the attraction can have different aspects to it. One option that has 

already been in place for a while is the shuttle service. If the service is called at least 30 minutes 

in advance, a transport for the price of 6 CHF per person can be organized. In this context, 

                                                 
4 Schweizerische Bundesbahnen [SBB] (2019): https://www.sbb.ch/de/freizeit-ferien.html 

https://www.sbb.ch/de/freizeit-ferien.html
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different prices and flexibility could be tested, as well as a better communication of this 

possibility. As a second option in this area, the walking path from the train station to the BwpN 

could be improved and made more entertaining. There are already two experience stations on 

the path, however, more of them could be added in order to make the path itself into an 

attraction worthy of walking through.  
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4 Approach 

A case study consists “of an in-depth analysis of one or multiple cases, involving exploration, 

illustration and explanation of the relevant variables. Strong emphasis is placed on the 

contextual characteristics of a case, for instance regarding geography, culture or history” 

(Soder & Peer, 2018, p. 4). As a result, different sources of data can be used at the same time 

such as observations, internal documents, interviews and surveys. It is typical for case studies 

to use multiple methodologies as to overcome disadvantages of a single methodology by using 

the qualities of one another (Veal, 2011). The process of this thesis is illustrated below. 

As a preliminary step, an in-depth interview with a member of the board of directors of the 

BwpN has been held. This has confirmed that the main problem of the BwpN is unsustainable 

transportation of visitors to and from the attraction. In a next step, the literature on 

transportation to touristic attractions, the reasons for its modal choice and the impact in terms 

of emissions have been reviewed. Out of this, three types of measures to make visitors use 

more sustainable transportation have been identified that can be applied in the case of the 

BwpN. After that, an on-site survey has been held in order to gather data about visitors and test 

the effectiveness of the measures. Lastly, the data of the survey was analyzed. In order to clarify 

this process and explain the methodologies, the following sub-chapters will look at the in-depth 

interview and the survey in more detail. 

4.1 In-depth Interview 

An in-depth interview was chosen in this case in order to identify the key issues of the situation. 

Bruno Vogt is the person in charge for transportation within the board of directors of the BwpN 

and thus the most competent person regarding the topic of transportation. Among other things, 

the in-depth interview has confirmed that the main problem of the BwpN is the high share of 

car arrivals. 

In-depth interview 
with member of the 
board of directors of 

the BwpN

Literature review and 
case of the 

Baumwipfelfad
Approach On-site survey Data analysis 

Figure 10 - Visualization of the process of the master thesis 
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4.2 Survey 

The survey was divided into three general parts. The first part focused on socio-demographic 

factors and shed some light on the background of all the visitors that came to the BwpN. It was 

composed of general questions about gender, age, residence, income and more in order to be 

able to cluster visitors to a certain degree. 

The second part of the survey addressed general mobility questions. Within this section of the 

survey, visitors were interrogated about the mobility behavior related to their transportation to 

and from the BwpN.  

4.2.1 CO2 Emissions Calculation 

As an important part of the general mobility questions, they had to give information about their 

travel origin of that day and their travel mode, which was used to calculate the CO2 emissions 

that each visitor created through their transportation through the previously mentioned bottom 

up approach. As already touched on in the literature review, the formula was used to calculate 

the amount of CO2 emissions from tourist transportation: 

Total CO2-Emission from Visitors = ∑ 𝑃𝑖 ∗ 𝐷𝑖 ∗ 𝛽𝑖
𝑛
𝑖=1   (3) 

Where 𝑃𝑖 is the number of tourists for transport mode (i), 𝐷𝑖 is the travel distance for transport 

mode (i) and 𝛽𝑖 is the coefficient for transport mode (i). The transport mode and travel distance 

were easily attained through the survey. The coefficient for train, car and other modes of 

transport are provided by Peeters, Egmond, & Visser (2004), who have identified them in a 

research about most European countries. Among other findings, this part had given an overview 

of the share of people who come by car or by PT to the BwpN and what their emissions from 

transportation were. 

4.2.2 Discrete Choice Experiment 

The last but most important part of the survey addresses the three ways to encourage visitors 

to switch to a more sustainable and less emission causing mode of transport, which have been 

identified from the literature review: parking prizing measures, different discounts for public 

transportation arrivals and improvements in transportation from train station to attraction. The 

probability that visitors adapt these new transport alternatives was tested by setting up a 

discrete choice experiment where visitors had to choose from different alternatives and thus 

show their preferences. Stated preference (or stated choice) data as opposed to revealed 

preference data was used in this case, because it allows for the creation of hypothetical 
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scenarios, where information about currently non existing alternatives can be collected 

(Hensher, Rose, & Greene, 2006). The measures that are considered for implementation were 

hypothetical and thus, stated preferences was the only way to find out the outcome of an 

implementation of the measures.  

The choice experiment addresses as its core problem the high share of car arrivals. As a first 

starting point of the stated preference experiment, the following three alternatives have been 

identified: Arriving by car, arriving by PT and no choice which in other words means that 

visitors would not come anymore. The attributes are based on the three different types of 

measures. They include different prices for car parking, different fees for the shuttle bus from 

the train station to the attraction, different discounts for the entry and rail-ticket and different 

amounts of experience stations on the way from the train station to the attraction.  

In the end, there was a total number of 18 different scenarios. It was decided that three different 

blocks of questionnaires had to be answered and that each respondent had to have to answer to 

six different scenarios. Whichever block they were presented, the introduction was always the 

following:  

Imagine, you would want to come again to the Baumwipfelpfad with the following assumptions. 

What would you choose? Please note that:  

• The scenarios are independent from each other, so make your decision only based on 

the trip description of each separate scenario.  

• If you come by train, you can either walk for 30 minutes on the path with the experience 

stations or take the shuttle bus for 5 minutes.  

• The Kombi-ticket is a discount on the train ticket as well as the entry fee.    

Whenever needed, the surveyor was ready to answer any clarification questions to the best of 

his abilities. The attribute levels and attribute-level labels are shown in the following table. 
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There was a total of four different attributes with three levels each. In order to illustrate this on 

an example, the following table is presented.  

Table 2 - Example of table for choice experiment 

The answers were then pooled together and analyzed with the multinomial logit model on a 

computer program called Statistical Package for the Social Sciences (SPSS). The results from 

the estimate model allowed this thesis to make predictions using the independent variables such 

as parking price, about the dependent variables which in this case was the choice to arrive by 

car, by TP or no choice (Long & Freese, 1997). 

In order to better understand this process of analyzing the data gathered from the choice 

experiment, the following part will focus on how a behavioural choice rule is set up. As already 

described in the literature review, two important parts of deciding are the different alternatives 

and their attributes. An individual gets utility (or satisfaction) out of every alternative. This 

means that in the end, the attributes are the sources of utility. It is possible to represent the 

utility of every alternative as 𝑈𝑖, where 𝑖 can refer to a specific alternative. In the given choice 

experiment, these are the car, public transport (train) and no choice which normally implies 

that people will stay at home. It is important to note that these levels of utility have only a 

relative and not an absolute perspective. This means that they do not stand there as fixed values 

 Attributes 

Parking Cost Cost of 

Shuttle bus 

Kombi-ticket 

discount 

Amount of 

experience stations 

A
lt

er
n
at

iv
es

 Car 

0 CHF 

10 CHF 

20 CHF 

   

Train  
0 CHF 

2 CHF 

6 CHF 

20% 

40% 

60% 

2 

6 

10 

No 

choice 
    

     Car Public Transport No Choice 

Parking Cost     20 CHF     

Cost of Shuttle bus       6 CHF   

Kombi-ticket discount       60%   

Amount of experience stations   2   

Your choice       

Table 1 – Attribute levels and attribute level labels used in choice experiment 
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but are comparative to each other only. One alternative will then serve as a base reference and 

all the values are accordingly compared to this scale of utility.  

The overall utility of each alternative can be divided into two different parts: contributions that 

are observed by the analyst and those that are not. These two contributions can be denoted as 

𝑉𝑖 for the observable and 𝜀𝑖 for the unobservable factors. Putting all this information together 

makes it possible to reveal the first expression for utility: 

𝑈𝑖 =  𝑉𝑖 +  𝜀𝑖         (4) 

The amount of these equations is defined by the number of alternatives in the choice set, which 

in the given case is 3. 

As a next step, it is crucial to divide 𝑉𝑖 and 𝜀𝑖 up into more detailed expressions in order to 

clarify the equation. 𝑉𝑖 is the representative part of the formula because the observed and 

measured attribute reside in it. It is often accompanied with different weights that will allow to 

differentiate the relative contribution of each attribute. 𝑉𝑖 can be written as an expression, where 

each attribute is weighted by a unique coefficient, which in the following equation will be 𝑓.Its 

important to note that every 𝑓 can have a different functional form. 

𝑉𝑖 =  𝛽0𝑖 +  𝛽1𝑖𝑓(𝑋1𝑖) + 𝛽2𝑖𝑓(𝑋2𝑖) + ⋯ +  𝛽𝑁𝑖𝑓(𝑋𝑁𝑖)  (5) 

In the equation, there are 𝑛=1,…,𝑁 attributes. Where 𝛽1𝑖 represents the weight related to the 

attribute 𝑋𝑖 and alternative 𝑖, and 𝛽0𝑖 represents a parameter not related with any of the observed 

attributes. The fact that 𝑓(𝑋) is not just simply 𝑋 allows for more complicated inclusions of 

the attributes such logarithmic or quadratic ones. However, in the following calculations, the 

attributes will be treated as linear to make it easier to understand. Interactions between 

attributes can sometimes also be interesting. As a next step, the unobserved part, 𝜀𝑖, will be 

explained more thoroughly. Every individual has some utility associated with each alternative 

that is expressed in the unobserved component. Furthermore, also the factors that influence an 

attribute can be divided into observed (𝑜) and unobserved (𝑢) factors. If all this information is 

put together, the following equation can be constructed: 

𝑈𝑖 =  (𝛽𝑜1𝑋𝑜1 +  𝛽𝑢1𝑋𝑢1) + (𝛽𝑜2𝑋𝑜2 +  𝛽𝑢2𝑋𝑢2) + 𝜀𝑖   (6) 

As a result, all the characteristics are now captured by observed and unobserved effects. In a 

next step, it is possible to simplify the equation by putting all the unobserved and unmeasurable 

factors towards the end. 
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𝑈𝑖 =  𝛽𝑜1𝑋𝑜1 +  𝛽𝑜2𝑋𝑜2 + (𝛽𝑢1𝑋𝑢1 +  𝛽𝑢2𝑋𝑢2 +  𝜀𝑖)  (7) 

As for the last step, it is simply putting all the unobserved variables into a single one that is not 

known. This case assumes then that none of the unobserved factors are in any way 

systematically related to any of the observed factors: 

𝑈𝑖 =  𝛽𝑜1𝑋𝑜1 +  𝛽𝑜2𝑋𝑜2 +  𝜀𝑖         (8) 

In the chapter of data analysis, such an equation will be presented with the help of SPSS 

showing various variables that have been looked at (Hensher et al., 2005). 

In a final step, this model will make it able to calculate the effects of changes on modal choice 

and thus also in CO2 emissions. However, for this to be possible, it is necessary to reveal one 

last equation about the probability of making a particular decision. The formula used to 

calculate the probability of chosen alternative I out of a set of J alternatives was taken from 

Hensher et al. (2005): 

𝑃𝑟𝑜𝑏𝑖 =  
exp 𝑉𝑖

∑ exp 𝑉𝑗
𝐽
𝑗=1

 ;    j = 1,… 𝑖,…,J   𝑖 ≠ j    (9) 

The results will then reveal which alternative is most likely to be chosen. This will allow for 

creating scenarios with different changes in the level of attributes and their impact on CO2 

emissions. 

In the end, all of this helps to gain a better picture on how well measures work and compare to 

each other in effectiveness. These results allow the organizers of the BwpN to make more 

informed decisions on how to tackle their situation with regards to sustainable transportation 

measures. 
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5 Data analysis 

The following chapter will present in words, graphs and tables what has come up in the survey. 

Firstly, it will provide a descriptive analysis that looks at demographic questions in order to get 

a better picture of what kind of people took the survey. Furthermore, the descriptive part will 

include information about data collection, socio-demographic variables, travel behavior and 

the CO2 emissions of the visitors. In a second part, this chapter will then have a look at the 

econometric analysis. Even though the second part also has descriptive elements, the focus is 

primarily on the econometrics.  

5.1 Descriptive Analysis 

The main goal of the survey was to collect all relevant information related with the main 

problem. It was conducted right next to the entrance of the BwpN with 399 visitors. In fact, as 

explained by Veal (2011), with a population of about 120’000 visitors a year, the minimum 

sample size for a confidence interval of ±5% on a sample finding of 50% is 384. 

5.1.1 Data Collection 

The answers for the survey were collected over a course of four days from Friday the 7th of 

April until Monday the 10th of April. On that Friday, the pilot survey was conducted and hence, 

only 12 people took part. The results of these visitors were also taken into consideration of the 

whole analysis because the changes afterwards were not very substantial. The changes mainly 

included clarifications within questions and deletion of some of them because the survey was 

slightly too long according to a few respondents. By far the most surveys were collected on the 

Sunday. Monday was still a busy day since it was Whit-Monday, which is an official holiday 

in almost all the cantons of Switzerland. A year before, this day was the busiest of the year. 

However, since the weather was unpredictable that day, not as many people showed up. 

Visitors were in general very willing to fill out the survey. A small piece of chocolate was 

offered as a reward for filling out the survey in order increase the likeliness of cooperation. 

Respondents had different possibilities to fill out the survey. 3 tables and 1 laptop were 

provided on a table. Furthermore, a respondent could choose to fill out a printed version, copy 

a link on his personal device or scan a QR-Code. However, these last three options were only 

rarely used. 

The author of the thesis acknowledges that no surveys during the week were taken into 

consideration for this analysis and thus a certain bias was introduced. There were attempts to 

also survey visitors during the week, however, the overall numbers and the willingness to 
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respond to the survey were extremely low. This was mainly due to the fact that most visitors 

came in groups, had guided tours and were relatively young (most of them were school classes). 

In the end, the author of this thesis decided to not include these few responses in order to simply 

give a good representation of weekend visitors. Furthermore, this survey was intended to figure 

out how willing the visitors were to switch to a more sustainable mode of transport when 

exposed to certain measures and school children would not be the targets of these measures 

anyways. It is not the intent of the questionnaire to give a description of the general behaviour 

of visitors to the BwpN because the sample size is rather small. Nevertheless, it will give a first 

picture of the situation of the attraction and may also be used for further research that might be 

based on these results. 

From the questionnaire, almost all surveys were answered in German, only 9 visitors preferred 

to answer in English. The most common language spoken by far was Swiss-German with only 

a few speaking high German. The people who responded in English were from the non-German 

speaking parts of Switzerland, Ireland, USA, Russia and Poland, however, most of them lived 

in Switzerland.  

5.1.2 Socio-Demographic Variables 

In order to understand where the visitors all come from, one question asked about the zip-code 

and country of their residence. Through this information, the author could find out how many 

kilometers visitors had to drive in order to arrive at the municipality of the attraction. This 

process was done with google maps, where always the fastest route from the residence to the 

attraction was chosen. In order to summarize that information, the following graph shows the 

total amount of people that live in the corresponding distance intervals away from the 
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Figure 11 - Distribution of distance to residence - Data sample Florin Hinterberger 
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attraction. The total is then divided into the different mode of transport, where arriving by 

coach bus, motorbike and only walking is summarized in Others. It shows clearly that most 

people live in an area where they are between 25 and 50km away from the attraction. This 

distinction will also be used later on in the analysis, where the 93 respondents that live below 

25 km away from the destination will be considered as the nearby visitors and all other will be 

considered faraway visitors. Car arrivals have a similar distribution as the total amount with 

the second group being the biggest. That is where train arrivals differ. With 16 people, their 

biggest group has their residence between 50 and 100 km away from the BwpN. The average 

distance a visitor has to drive from his residence is 67.6km. Almost all visitors had their 

residence in Switzerland, except for two in Germany, one in Austria and one in Ireland.  

Looking at the genders of the respondents, it is worth mentioning that females are marginally 

overrepresented. With 204, they make up slightly more than 51% of the sample.  

Regarding the age of the typical visitor of the BwpN, it is visible from Graph 12 that there is a 

large range in this aspect. The youngest respondent was 9, while the oldest was 89. Whenever 

an underaged visitor filled out the survey, it was made sure he was accompanied by an adult. 

The average age of a visitor is between 44 and 45 years.  

The author has conducted t-test about both the age and the distance variable. Due to their low 

relevance for the present case, they have only been added to the appendix. 

The next two graphs show two aspects that are somewhat connected with each other. The first 

part addresses the highest level of education a respondent has successfully completed. 

Whenever respondents did not find their specific level of education, they were advised to pick 

the one that is closest to theirs. Figure 13 shows the different number of visitors for each level 

Figure 12 - Age distribution (in years) - Data sample Florin Hinterberger 
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of education. With about 48% most people have completed an apprenticeship. The second 

largest group are the people who have done a university or polytechnic with about 37%. 

The results of figure 14 were attained by probably the most controversial question of the whole 

survey because it included the estimated annual income. Several respondents got upset and 

were wondering why this question would need to be asked. This led to a result, where 135 

responds preferred not to answer this question. Most common was a yearly salary of 75’000 to 

99’000 CHF with 76 visitors giving this answer. This would imply a monthly salary of about 

6250 to 8333 CHF. 

The next question they were asked concerned their current job situation. Figure 15 shows the 

distribution of the different situation of all the respondents. More than two thirds of the visitors 

are currently employed and only 2 respondents replied that they are unemployed. The number 

of unemployed, students and homemaker would likely be higher if the survey would have also 

been held during the week due to the fact that they would also have more available time to their 

disposal. 
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Figure 14 - Income Distribution - Data Sample Florin Hinterberger 
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5.1.3 Travel Behavior of Visitors 

In a next part of the data analysis, the different aspects of the travel behavior will be looked at 

one by one. It started with the composition of the companionship of the day of visit. The 

following graph shows the distribution of different compositions that arrived and were 

questioned at the BwpN. It appears that a majority of the visitors are coming as a family. About 

a quarter comes as a couple and about 16% with friends. It is noteworthy to mention that 

organized tours might be underrepresented in this chart. This is due to the fact that most of 

them had a tour booked, were always closely together and did not have much time to fill out 

the survey. 
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Figure 15 - Distribution of the current job situation - Data sample Florin Hinterberger 

Figure 16 - Distribution of the composition of the companionship - Data Sample Florin Hinterberger 
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Only when people indicated that they came as parent(s) with child(ren) or as friends did they 

also have to answer how many people from each age group were with them. Couples and 

visitors that arrived alone are assumed to be over 18 because the surveyor made sure that 

underaged people could only take the survey if an adult was present. If organized tours are not 

taken into consideration, this leads to an average travel party of 3.88 people where 68% are 

adults, 6% are between 13-17 years old and 26% are younger than 12 years old. 

The next question asked about whether they arrived from home this day or from somewhere 

else. Figure 17 shows that most of the visitors came directly from their home. Only 54 

respondents mentioned that they arrived from somewhere else and then further specified. Most 

commonly, visitors slept at friends or relatives and in rented homes. The hotels had two times 

3 stars, two times 4 stars and one with no rating of that kind. 

In another question of the survey visitors were asked about the amount of times they would 

come per year. Among many options, they could also choose that they are at the BwpN for the 

first time. Here, it might be interesting to see how visitors from nearby differ to those from 

further away. In order to make a segmentation, the separation of figure 18 shows nearby visitors 

who have their residence less than 25km and the faraway visitors who are all the others. The 

graph shows the distribution of how many times respondents would visit the BwpN per year. 

It is clearly visible that nearby visitors come more often per year and almost all faraway visitors 

(97%) have come for the very first time. Only nearby visitors have come more than 8 times. 

The person with the most visits has stated to come around 35 times per year. This graph has 

also been created with two other versions. One, where nearby visitors are less than 10km and 
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Figure 17 - Distribution of accommodation - Data sample Florin Hinterberger 
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one, where they are less then 40km away. The overall message does not change, but the 

differences between the groups are a bit more distinct with the first and less visible with the 

latter. The main reason 10km was not chosen for the division is that in this case, only 14 people 

would have been considered nearby visitors. Furthermore, it is noteworthy to mention that 

when seeing this graph, the question could have been asked in a better way. There is a strong 

concentration on the first answer and thus, the information retrieved from it limited. Since the 

BwpN was open not even a year, it might have been difficult for respondents to imagine how 

many times a year they would come. 

The next graph shows probably one of the most relevant parts of this survey: The mode of 

transport with which visitors arrived to the BwpN. It can be seen that the arrivals by car are 
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less than the predicted 90% by the board of directors of the BwpN. However, it still is by far 

the main choice when it comes to mode of transport. Only 12% of all arrivals came by public 

transportation which in this case was only the train. Not a single person stated that it would 

have arrived by public bus or bike. There were also marginal amounts of people that arrived 

by coach bus, motorbike and only walking. Again, it is important to note the previously 

mentioned underrepresentation of organized tours and with it coach bus arrivals. 

If visitors arrived by car, they were also asked about the kind of car they were driving. This 

was for some respondents difficult to answer as they did not know much about their own car 

or the car they were driving with. As figure 20 shows, the most wasteful and the electric car 

both have only been used by seven respondents. Most visitors arrived with a medium-sized car. 

The liter engine was added in brackets in order to increase the objectivity of this question. 

Figure 21 shows that there are large differences regarding reduction cards in the percentages 

of people who come by car and by train. While train arrivals almost always have some kind of 

reduction card for public transportation, almost half of the car arrivals do not. A sizable 
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difference can also be seen in the percentage of General Abonnement users, where there is a 

difference in 30 percentage points. 

5.1.4 CO2 Emissions of Visitors 

Last but not least, the first research question about how much CO2 emissions were created is 

addressed. As already discussed in previous chapters, the formula used to calculate the total of 

CO2 is the following:  

Total CO2-Emission from Visitors = ∑ 𝑃𝑖 ∗ 𝐷𝑖 ∗ 𝛽𝑖
𝑛
𝑖=1  

Since the formula was already thoroughly explained, this part will simply explain how the data 

was gathered and which variables were taken into account.  

• 𝑃𝑖 is simply the amount of people that arrive at the BwpN. 399 visitors were questioned 

and hence, this is the number. 

• 𝐷𝑖 takes different variables into consideration. If people arrived from home, then the 

google maps distance from their residence to Mogelsberg was taken. If, however, they 

arrived from somewhere else, the distance to that place was taken for the calculation. 

• 𝛽𝑖 has been researched in several different papers. One of the most relevant to the 

present case is the research of Peeters, Egmond, & Visser (2004). They only provided 

average numbers for cars, trains and coaches, however, not for motorbikes. For the 

motorbikes, a website5 was used that calculates the CO2 emissions for a vehicle 

between 125ccm to 500ccm. The following table shows these numbers: 

Table 3 - The coefficients of carbon dioxide emissions for different modes of transport (gCO2/km) 

Mode of transport Car Train Coach Motorbike 

Coefficient 133 27 22 100 

 

• The few people that arrived by foot or bike were assumed to have produced zero CO2 

emissions. 

• Since nobody arrived with the public bus, its coefficient was not taken into 

consideration. 

• The total amount of visitors according to the vice manager of the BwpN was 56’020 

during weekend and public holidays of the first year. 

                                                 
5 Carbon Footprint (2019): https://calculator.carbonfootprint.com/calculator.aspx?tab=5 

https://calculator.carbonfootprint.com/calculator.aspx?tab=5
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• The coach arrivals are assumed to be heavily underrepresented because most of the 

groups were not able to fill out the survey which is why the following adjustment was 

conducted. The surveyor observed that people from 3 out of 15 coaches during this 

weekend were willing to fill out the questionnaire. In order to make the sample more 

representative, the number of coach arrivals will therefore be multiplied by 5, which in 

turn also influences the total amount of visitors for the calculation.  

Adding all the variables of the formula together, it is possible to create an estimation of the 

CO2 Emissions produced by different amounts of people, which is shown in table 5. In order 

to find out the total CO2 emissions per year, the total number of 56’020, as counted by the 

Board of Directors, is taken. 

Table 4 - CO2 emission calculation – Data sample Florin Hinterberger 

The following graph illustrates the distribution of the adjusted total CO2 emissions into the 

modes of transport which caused them. 

 
Number of 

visitors 

Average CO2 

Emissions per 

person (g) 

Total KM Total CO2 

Emission (g) 

Survey 399 5663 19985 2259440 

Survey (adjusted) 427 5357 21261 2287523 

Car 333 6447 16141 2146766 

Train 47 1801 3136 84667 

Coach 7  802 255 5617 

Coach (adjusted) 35 802 1277 28083 

Motorbike 4 5598 224 22390 

Only Walking 8 0 229 0 



41 

 

It is clearly visible that most of the emissions are caused by the car arrivals. This is no surprise 

since they both are the biggest group and have the highest coefficient of carbon dioxide 

emissions. Even with the adjustment, coach bus arrivals make up only 1 percent of all the 

transportation CO2 emissions. 

If not only the way to the attraction, but also the one going back is taken into consideration, the 

total has to be multiplied by two. This calculation results in an adjusted (not adjusted in 

brackets) total CO2 emissions generated by the transportation of visitors of the BwpN on 

weekend days and public holidays of 600’220’189 (634’455’142) grams or in other words more 

than 600 (634) tons of CO2 per year.  

In order to analyze this in more depth, figure 23 shall provide some insight. It shows the total 

amount of CO2 emissions and the average amount of CO2 emissions per kilometer segmented 

by the distance they had to drive that day in order to arrive at the BwpN. There are some 

connections to the already shown graph of the distribution of people according to these 

different distances. Most of the total CO2 Emissions (left axis) were cause by the group in the 

middle even though there were substantially more arrivals from the group between 25 and 

50km. People who came from closer than 25km and further than 200km away have a similar 

impact on CO2 emission including the fact that the latter group is about 8 times smaller. Even 

more interesting in this graph might be the orange line which represents the average CO2 

emissions per kilometer (right axis). While it does not change between the two nearest groups, 
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Figure 22 - Distribution of the adjusted total CO2 emissions – Data sample Florin Hinterberger 
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there is a clear downward trend visible after the 50km mark. This implies that in general, the 

further people arrive from, the less CO2 emissions on average they cause and thus usually 

travel with a more sustainable mode of transport.  

5.2 Econometric Analysis 

5.2.1 Motivation 

As the last question of the survey, respondents were asked about how important certain aspect 

were for the motivation to come to the Baumwipfelpfad this day. Figure 24 shows the relative 

importance of 6 different aspects in the motivation to come to the BwpN. 

The motivation that was most often claimed to be very important is spending time with friends 

or family. This goes hand in hand with the strategy of the BwpN to be a family-friendly 
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attraction. It is clearly at the top with 65% of the respondents thinking that it was very 

important. Having fun and learning about nature follow with 50% of the visitors claiming that 

these aspects were very important. At the bottom is the architecture of the BwpN. But even 

there, only 6% responded that it was not important at all. It is noteworthy to mention here that 

it was also possible to give no opinion as an answer. Given the fact that at most, 3% of people 

gave it as an answer and it makes the results unnecessarily complicated, these answers were 

not taken into account. This graph was further divided into the different compositions of 

companionship, which can be found in the appendix. 

Even more interesting than just looking at the descriptive numbers might be correlations with 

the socioeconomic variables. That is why in the following part, 6 ordered regression models 

that were conducted with SPSS are presented in table 6. More on how to conduct an ordered 

regression is provided by Fullerton and Xu (2016). Even though it is not addressing the central 

question of this thesis, it will still be helpful for the management of the BwpN to cluster their 

audience and give some insight in the case study. However, since it is not the main focus of 

this research, only the relevant parts of it will be presented. There are six different equation, 

however, because they all look very similar, only the one of the importance of spending time 

with friends and family will be presented: 

𝑌𝐼𝑚𝑝𝐹𝑟&𝐹𝑎𝑚 =  𝛽0 +  𝛽Age𝑋Age +  𝛽Edu𝑋Edu + 𝛽DMale𝑋DMale +  𝛽DRich𝑋DRich

+  𝛽DPoor𝑋DPoor + 𝛽DFreet𝑋DFreet +  𝛽DWork𝑋DWork            (10) 

In this case, 𝑌𝑖 is the dependent variable, 𝛽0 the intercept, 𝛽𝑖 and 𝑋𝑖 are the values and 

coefficients of the different variables. The models consist of the following variables: 

Dependent variables of the six different ordinal models 

• ImpFr&Fam: Importance of spending time with friends and family where 1 is not important at all and 5 

is very important 

• ImpNature: Importance of experiencing and learning about nature where 1 is not important at all and 5 

is very important 

• ImpEsc&Relax: Importance of Escape and Relaxation where 1 is not important at all and 5 is very 

important 

• ImpFun: Importance of fun where 1 is not important at all and 5 is very important 

• ImpActive: Importance of being active where 1 is not important at all and 5 is very important 

• ImpArchit: Importance of architecture of the BwpN where 1 is not important at all and 5 is very important 
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Independent socio-demographic variables: 

• Age: Age of the person 

• Edu: Continuous variable for finished level of education where one stands for mandatory school, two for 

apprentice ship, three for maturity, 5 for university or college and five for a higher academical education. 

• DMale: Dummy variable which is 1 if the person is male 

• DRich: Dummy variable which is 1 if the persons income is higher than 150’000 CHF per year 

• DPoor: Dummy variable which is 1 if the persons income is lower than 50’000 CHF per year. 

• DFreet: Dummy variable which is 1 if the person has relatively a lot of free time such as students, the 

unemployed or retired people 

• DWork: Dummy variable which is 1 if the person is either employed or self-employed 

The significance levels have been highlighted with different star numbers. It ranges from no 

stars (statistically insignificant), one star (significant at the 10% level), two stars (significant at 

the 5% level) to three stars (significant at the 1% level).  

Table 5 - Numbers of ordered regression models – Data sample Florin Hinterberger 

  

  

ImpFr&Fam ImpNature ImpEscaRelax 

Estimate Sig. Estimate Sig. Estimate Sig. 

Age -0,030*** 0,000 0,002 0,820 -0,089 0,309 

Edu -0,008 0,933 0,034 0,705 -0,015** 0,031 

DMale -0,322 0,144 -0,202 0,308 -0,433** 0,026 

DRich 0,238 0,690 -0,122 0,821 0,152 0,773 

DPoor 0,006 0,982 -0,365 0,141 -0,473* 0,054 

DFreet -1,123** 0,048 -0,408 0,382 -1,094** 0,019 

DWork -0,552 0,285 -0,216 0,596 -0,507 0,216 

  

  

ImpFun ImpActive ImpArchit 

Estimate Sig. Estimate Sig. Estimate Sig. 

Age -0,184** 0,043 -0,013* 0,062 0,008 0,232 

Edu -0,038*** 0,000 -0,031 0,730 0,018 0,831 

DMale -0,295 0,146 -0,289 0,143 0,232 0,228 

DRich 0,631 0,260 -0,479 0,358 -0,019 0,971 

DPoor -0,324 0,208 -0,472* 0,059 -0,072 0,766 

DFreet -0,999** 0,049 -0,938* 0,067 -0,306 0,493 

DWork -0,663 0,137 1,087** 0,018 -0,172 0,656 

The first ordinal regression is about the importance of friends and families. The age is highly 

significant with a negative estimate. This implies that with the importance of families and 

friends goes down with an increasing age. Furthermore, for the people who have a lot of free 

time, spending time with families and friends is less important than for others.  

For the second model of the importance of nature, and the sixth model of the importance of 

architecture, not a single significant socio-demographic variable was found. 
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The model of importance of escape and relaxation has found 4 significant variables, all of 

which are negative. If it is important to a visitor, his or her education decreases, but only by a 

small amount. There is also a correlation with the gender variable implying that it is more likely 

for woman to be an important factor. Furthermore, with an increased importance, a visitor is 

less likely to have a low income or a lot of free time. 

When it come to the importance of having fun, the most significant variable is age. The higher 

the importance of fun is, the lower the education level is a respondent has attained. In addition, 

the other continuous variable has also an effect on it by stating that the younger a person is, the 

more important fun is. This makes sense because some children might have put a lot of 

importance having fun. The third variable, DFreet, has also a negative impact on the importance 

of having fun. 

Lastly, the importance of being active has also several correlations. As with the previous model, 

age has also a negative impact on its importance. Another correlation is found with the variable 

of low income, where they are less likely to find it important. Furthermore, people who have a 

lot of free time find being active not so important. On the contrary, those who work find it to 

be more important in general. 

5.2.2 Walking Times of Visitors 

An interesting part of the survey was also the question about the amount of time that people 

took to arrive at the BwpN by foot either from the train station, the parking lots or another 

place. The following table shows what people perceived to be their actual walking times from 

the corresponding places. The context and places were already explained in an earlier chapter 

on figure 9. It becomes evident that Parking 3 is the closest with an average walking time of 9 

minutes. It is the biggest parking lot and always used as a first space to be filled by visitors. 

The sample is, however, somewhat biased since several people based their decision not 

necessarily on the actual walking time, but on what was written online or on site. When Parking 

3 is full, people have to go for either one of the other parking lots. On the Sunday, it was even 

the case that 12 cars had to park at the train station and walk from there because everything 

else was occupied. 8 people parked at Parking 4, which is only allowed for disabled people. 

One person came from “far away” and walked for 3 hours. One visitor came from his apartment 

in the village of Mogelsberg and one walked from the gas station nearby. One time to point out 

is the mode of people arriving from the train station. It is written on the website as well as on 

direction signs on site that it would take 30 minutes from there, however, 20 minutes was the 
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answer that was given most often. Also interesting to mention is that answers ranged hugely 

with 10 minutes being the lowest and 60 being the highest. 

Table 6 - Walking times from different places – Data sample Florin Hinterberger 

Another topic that was addressed regarding the walking times concerns the connection between 

the walking time and the age. The main reason for looking at this connection are the sometimes 

very steep pathways. If there are huge differences in walking times, it might be an indication 

that elderly people are struggling with this pathway. As a consequence, the BwpN might want 

to advise them to take a different path, organize their transport or adjust the presented walking 

times in a way that they show intervals instead of single walking times. Since there are four 

different main paths to walk from, namely parking 1,2,3 and the train station, an overall 

regression would have made no sense. That is why a simple linear regression was made for 

each single path with age being the independent and walking time being the dependent variable. 

More information about how linear regression works and how it is being computed is provided 

by Montgomery, Peck and Vining (2012). Parking 1,2 and the train station all had less than 60 

respondents and hence, no useful results could be obtained from them. However, there were 

241 respondents that arrived from parking 3. As a result, it was possible to create the following 

equation: 

          𝑌𝑤𝑎𝑙𝑘𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 =  𝛽𝑜 + 𝛽𝑎𝑔𝑒𝑋𝑎𝑔𝑒     (11) 

In this equation, 𝑌𝑤𝑎𝑙𝑘𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 represents the walking times in minutes from parking 3, 𝛽𝑜 is the 

intercept, 𝛽𝑎𝑔𝑒 stands for the age in years and 𝑋𝑎𝑔𝑒 is the coefficient for age which turns out to 

be 0.0374. The important point to take from this is that with every year that a respondent is 

older, it takes 0.0374 Minutes longer to arrive from the parking 3 to the BwpN. This result is 

significant at the 5% level with a P-value of 0.0322. The following example will illustrate this. 

If a 20-year-old and a 60-year-old both walk this distance, the 60-year-old will arrive on 

average 1.496 Minutes or approximately 90 seconds later. To put this in perspective, if the 20-

year old walks the average time of 9 minutes, the elderly person will have 10 minutes and 30 

seconds. This difference of less than 20% seems to indicate that the walking path from parking 

 
Parking 1 

Village 

Parking 2 

Municipality 

Parking 3 

Sports Centre 

Train 

Station 

Number of 

Respondents 

59 17 241 59 

Average 12,9 min 16,5 min 9,0 min 27,6 min 

Median 10 min 10 min 10 min 25 min 

Mode 10 min 10 min 10 min 20 min 

Range 25 min 45 min 32 min 50 min 
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three does not cause an impossible struggle for the elderly and thus, no action of the BwpN has 

to be taken in order to improve the steep path. 

5.2.3 Existing Measures 

There are already certain measures implemented in order to encourage visitors to arrive by 

train. The three charts on figure 25 show answers of both train and car arrivals when asked 

whether they knew about them before they arrived. 

They show a clear picture that visitors who arrive by train have better knowledge about the 

benefits of coming by train. Over half of the train arrivals knew about the Kombi-ticket in 

advance. This might be partly due to the design of their website, where they display this offer 

clearly on the first page. In order to find out about the other two measures, a visitor has to click 

through to specific parts of the website. The brochure does not offer any of that information. 

In order to test whether these differences are significant, a 𝜒2-test was conducted and yielded 

the results presented in the following table. 

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Car Arrivals

Train Arrivals

Kombi-ticket

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Car Arrivals

Train Arrivals

Shuttlebus

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Car Arrivals

Train Arrivals

2 Experience Stations

Yes No

Figure 25 - Distribution of people who knew about measures divided into car and train arrivals - Data sample Florin 

Hinterberger 
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Table 7 - 𝜒2-values of the measures and their significance – Data Sample Florin Hinterberger 

 Value Significance 

Kombi-tickets 18.135 .000 

Shuttle bus 10.057 .002 

2 Experience Stations 24.857 .000 

The table shows that all these differences are significant at the 1% level. The only one that is 

slightly less significant is the shuttle bus measure. 

5.2.4 Multinomial Regression 

5.2.4.1 Model Specifications 

In a last step, a final model is presented where a multinomial regression is applied. This sub-

chapter attempts to answer the second research question. Before the results of the SPSS 

computation of the multinomial regression are presented, however, the model will be explained 

more in-depth so as to understand it better. More information about how to conduct a 

multinomial regression is provided by Garson (2016). In order to choose an option, the utility 

of it has to be higher compared to an alternative. From chapter 4.2.2, it is possible to rewrite 

the utility function using the actual variables of the survey: 

𝑈𝑖 =  𝛽PricePark𝑋PricePark + 𝛽PriceShBus𝑋PriceShBus +  𝛽DiscKombit𝑋DiscKombit

+  𝛽ExpStation𝑋ExpStation +  𝛽ImpNature𝑋ImpNature +  𝛽ImpFr&Fam𝑋ImpFr&Fam

+  𝛽ImpEsc&Relax𝑋ImpEsc&Relax +  𝛽ImpFun𝑋ImpFun + 𝛽ImpActivei𝑋ImpActivei

+  𝛽ImpArchit𝑋ImpArchit + 𝛽KMdist𝑋KMdist +  𝛽Groupsize𝑋Groupsize

+  𝛽Edu𝑋Edu +  𝛽DFamily𝑋DFamily +  𝛽DCouple𝑋DCouple +  𝛽DYouCou𝑋DYouCou

+  𝛽Dmale𝑋Dmale + 𝛽DFreet𝑋DFreet +  𝛽DSelfempl𝑋DSelfempl  +  𝛽DHalf𝑋DHalf

+  𝛽DGA𝑋DGA + 𝛽DFirstT𝑋DFirstT +  𝛽DHomeArr𝑋DHomeArr +  𝜀𝑖              (12) 

Where 𝑈𝑖 stands for the utility of a specific alternative, and 𝛽𝑖 represents the weight related to 

the attribute 𝑋𝑖. 𝜀𝑖 is the error term that accounts for all of the unobservable factors. The specific 

attributes are as followed: 

Continuous Variables 

• PricePark: Parking price (in CHF) for cars in the choice experiment 

• PriceShBus: Price (in CHF) of the shuttle bus from the train station to the BwpN per person per trip in 

the choice experiment 

• DiscKombit: Discount (in %) on the train and entry ticket in the choice experiment 

• ExpStation: Amount of experience stations on the walking path from the train station to the BwpN in the 

choice experiment 
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• ImpNature: Importance of experiencing and learning about nature where 1 is not important at all and 5 

is very important6  

• ImpFr&Fam: Importance of family and friends where 1 is not important at all and 5 is very important6 

• ImpEsc&Relax: Importance of escape and relaxation where 1 is not important at all and 5 is very 

important6 

• ImpFun: Importance of having fun where 1 is not important at all and 5 is very important6  

• ImpActivei: Importance of being active where 1 is not important at all and 5 is very important6 

• ImpArchit: Importance of architecture where 1 is not important at all and 5 is very important6 

• KMdist: Number of kilometers driven that day in order to arrive at the BwpN 

• Groupsize: Amount of people that were travelling with the group the person arrived with 

• Edu: Continuous variable for finished level of education where one stands for mandatory school, two for 

apprentice ship, three for maturity, 5 for university or college and five for a higher academical education. 

• Age: Age of a person  

Dummy Variables 

• DFamily: Dummy variable which is 1 if the person arrived with a family 

• DCouple: Dummy variable which is 1 if the person arrived alone 

• DYouCou: Dummy variable which is 1 if the person arrived as a couple and is below 35 years old 

• DMale: Dummy variable which is 1 if the person is male 

• DFreet: Dummy variable which is 1 if the person has relatively a lot of free time such as students, 

unemployed or retired people 

• DSelfempl: Dummy variable which is 1 if the person is self-employed 

• DHalf: Dummy variable which is 1 if the person possesses the Half Fare Travelcard from the SBB 

• DGA: Dummy variable which is 1 if the person possesses the GA Travelcard from SBB 

• DFirstT: Dummy variable which is 1 if the person visits the BwpN for the first time 

• DHomeArr: Dummy variable which is 1 if the person arrives from home 

The next chapter shows all the results that emerged from the SPSS computation that was done 

with 378 surveys. 21 observations have been dropped due to lack of sufficient information and 

because some of them did not have to answer this question (like arrivals by tour bus, motorbike 

and foot). The author acknowledges in this case, that the goal was to have at least six surveys 

more in order to reach the minimum of 384 for a confidence interval of ±5% on a sample 

finding of 50% that was mentioned in chapter 4.2.2. Nevertheless, it will give a good first 

impression on how the situation might be. 

                                                 
6 Less than three 3% of the answers were no opinion. If this was the case, their value was put as the average of 

each importance factor. 

 



50 

 

Before the actual correlations will be shown, some information about the regression model will 

be provided. The following table attempts to summarize the important statistics of the model.  

Table 8 - Statistics of multinomial regression model – Data sample Florin Hinterberger 

Valid Observations 2268 

Likelihood Ratio Test 

Chi-Square value 550,943 

Significance of Chi-Square value 0,000 

Pseudo R-Square  

Cox and Snell 0,216 

Nagelkerke 0,260 

McFadden 0,138 

The first number to look at is the amount of observations. A total of 2268 observations were 

taken into considerations. Since every respondent has given answers to 6 different scenarios, 

the total number of valid visitors is 378.  

The second relevant number is the significance of the Chi-Square value. Since the significance 

level of the test is less than 0.05, it can be concluded that the final model is outperforming the 

null, which is a good sign for the fit of the model.7 

If a there is a linear regression model, the way to measure how much of the variation is 

explained by the model is usually R-square. The higher this value, the more of the variation is 

explained with a maximum value of 1. However, the computation of a single R-square statistic 

is not possible in a model with a categorical dependent variable. Therefore, SPSS offers three 

different approximations. It is difficult to evaluate what constitutes a good P-square value and 

what does not. The different rather low values show that it must be admitted that the model 

cannot explain everything of the human behaviour.8 However, the opinion of how large these 

values should be varies among researchers. Falk and Miller (1992) propose that the R-square 

value should be equal or greater than 0.10. In the present case, all of the pseudo R-square values 

fulfill this requirement. Cohen (1988) assesses the R-square values as follows: 0.26 

(substantial), 0.13 (moderate), 0.02 (weak). In this case, the Nagelerke and the Cox and Snell 

pseudo R-square would be substantial. The McFadden pseudo R-square would only be 

moderate. 

                                                 
7 International Business Machines Corporation [IBM]. (2019a). https://www.ibm.com/support/knowledgecenter 

/en/SSLVMB_23.0.0/spss/tutorials/nom_cereal_modelfit.html 
8 International Business Machines Corporation [IBM]. (2019b). https://www.ibm.com/support/knowledgecenter 

/en/SSLVMB_23.0.0/spss/tutorials/plum_germcr_rsquare.html 

https://www.ibm.com/support/knowledgecenter%20/en/SSLVMB_23.0.0/spss/tutorials/nom_cereal_modelfit.html
https://www.ibm.com/support/knowledgecenter%20/en/SSLVMB_23.0.0/spss/tutorials/nom_cereal_modelfit.html
https://www.ibm.com/support/knowledgecenter%20/en/SSLVMB_23.0.0/spss/tutorials/plum_germcr_rsquare.html
https://www.ibm.com/support/knowledgecenter%20/en/SSLVMB_23.0.0/spss/tutorials/plum_germcr_rsquare.html
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5.2.4.2 Discrete Choice Experiment Results 

The next table looks at the numbers that have emerged from this model. The significance levels 

have been highlighted with different star numbers. It ranges from no stars (statistically 

insignificant), one star (significant at the 10% level), two stars (significant at the 5% level) to 

three stars (significant at the 1% level). It is important to repeat again what was already 

mentioned the approach. The numbers shown in table 8 indicate only relative and not absolute 

values. This means that they are compared to the third option which was no choice. 

Table 9 - Numbers of multinomial regression model – Data sample Florin Hinterberger 

  

  Car Choice Train Choice 

Variable B Std. Error Sig. B Std. Error Sig. 

Intercept 0,834 1,049 0,427 2,421** 1,049 0,021 

PricePark -0,098*** 0,013 0,000 -0,039*** 0,013 0,003 

PriceShBus -0,002 0,040 0,967 -0,033 0,040 0,408 

DiscKombit 0,006 0,006 0,299 0,007 0,006 0,244 

ExpStation -0,020 0,030 0,510 -0,025 0,030 0,412 

ImpNature 0,189* 0,097 0,053 0,143 0,099 0,148 

ImpFr&Fam 0,445*** 0,129 0,001 0,326** 0,129 0,011 

ImpEsc&Relax 0,010 0,108 0,927 0,011 0,110 0,922 

ImpFun -0,256* 0,149 0,086 -0,386** 0,151 0,011 

ImpActivei 0,142 0,099 0,151 0,291*** 0,101 0,004 

ImpArchit -0,184** 0,091 0,043 -0,236** 0,092 0,011 

KmDist 0,005** 0,002 0,034 0,005* 0,002 0,052 

Groupsize 0,032 0,048 0,498 0,112** 0,047 0,017 

Edu -0,281*** 0,088 0,001 0,002 0,089 0,978 

Age -0,002 0,009 0,830 -0,006 0,009 0,458 

DFamily  -0,104 0,258 0,686 0,143 0,261 0,585 

DCouple  1,011*** 0,375 0,007 0,789** 0,379 0,038 

DYouCou  -1,235*** 0,444 0,005 -1,372*** 0,461 0,003 

DMale  0,147 0,191 0,441 -0,219 0,193 0,258 

DFreeT  0,603 0,399 0,131 1,041*** 0,396 0,009 

DSelfempl  -0,452* 0,254 0,075 -0,681** 0,264 0,011 

DHalf  -0,367* 0,195 0,060 0,674*** 0,199 0,001 

DGA  -1,078** 0,463 0,020 1,254*** 0,437 0,004 

DFirstT  1,071*** 0,312 0,001 0,833*** 0,312 0,008 

DHomeArr 0,348 0,239 0,146 0,611** 0,246 0,013 
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The first and most important values to look at are the first four values after the intercept. Only 

one of them is highly significant, all the other aren’t even on the 10% level. From these 

numbers, it becomes evident that parking price is the only measure which has an actual 

influence on the modal choice. Both betas are negative, however, since the one for the car 

choice is much higher, this indicates that people come less likely by car if the parking price 

increases. The one other measure that is closest to being significant is the kombi-ticket 

discount. It seems surprising, that even with cases of 60% discount on both the entry and the 

train ticket, no significant correlation was found. Because these measures were the focus of 

this thesis, it might still be interesting to have a look at their coefficients, even though they are 

not statistically significant. It is possible that they are only insignificant because of the small 

sample. The beta for the variable that describes the shuttle bus price from the train station to 

the BwpN is almost zero for the car choice and negative for the train choice. This makes sense 

because it implies that the higher shuttle bus prices, the less likely a person is to choose the 

train. The fact that the beta of DiscKombit for the train choice is slightly more positive than 

the one for car choice also fits a logical storyline. If the discount rises, so does the likelihood 

to choose the train. The last variable of the measures paints a more complicated picture. The 

coefficient of the amount of experience station is negative for the car choice, but even more 

negative for the train choice. This would mean that people take less likely the train if there are 

many experience stations, meaning that they would actually dislike the experience stations. 

However, the significance is far from a low level and hence, it is almost impossible to make a 

definite conclusion. 

Furthermore, the intercepts can be interpreted. The estimate for them of both the train choice 

and the car choice is relative to no choice in the case where all other independent variables are 

evaluated at zero. This means that compared to no choice, both the other choices are more 

likely to occur independent of all other variables. The fact that the train choice intercept is far 

greater and more significant than the one of the car choice implies that if all other variables are 

set to zero, then people are more likely to take the train. 

There are also some other results that are interesting with regards to the literature review. About 

age, there are many different studies that connect it to modal choice. Around half of them state 

that there is no significant influence, which is also the case in this choice experiment (De Witte, 

2013). Another factor that is found insignificant in the present study is gender. Some studies 

argue that women are more likely to use the car (Brown et al., 2003), others report that men 

have a higher likeliness to use them (Bhat, 1998). Education in the present case is only 
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significant in the decision to choose the car and not the train. The higher the education, the less 

likely a person chooses to come by car. This ties in with some research such as the work from 

Limtanakool, Dijst and Schwanen (2006), however, it contradicts others such as Pickery 

(2005), who states that education rises income and thus the likeliness to use a car. Interesting 

to point out is also that self-employed people are less likely to choose the train as transportation 

since the beta is significant in both choices but stronger negative in the train choice. This 

supports the research of O’Fallon et al. (2004) who has found out that they prefer to take the 

car and not to walk. According to de Witte et al. (2013), income is among the most significant 

factors when it comes to modal choice. It usually has a positive relationship with taking the car 

and a negative one with taking the train. Unfortunately, it was not possible to include income 

as a continuous variable and test this because more than a third of the sample did not want to 

answer this question. Not taking their answers would have resulted in a much smaller sample. 

Simply taking the average income of the Swiss population was also considered, however, this 

would have introduced too much of a bias towards one particular income. The model was also 

tested with the inclusion of a dummy variable for people with an annual income of more than 

150’000 CHF and one for people with an annual income of less than 50’000 CHF. Neither of 

them was significant. In the end, the author decided to leave them out completely in order to 

no bias the sample. Lastly, it can be seen in the present case that the distance has an influence 

on the modal choice. Surprisingly, the coefficient is equally high and positive for both the car 

and the train choice with the only difference being that the car choice is found to be more 

significant. In other papers, people tend to prefer the car for shorter distances, and switch to 

the potentially faster train when trips are getting longer (Pickery, 2005). 

Some other factors that were not in the literature might also reveal some interesting results. For 

example, from the different factors of motivation, the importance of nature was found to be 

significant on the 10% level and positively related to the car choice only. This is slightly 

unexpected since the choice to arrive by car has a negative effect on the natural environment. 

Escape and relaxation is the only motivation that is found to have no significant impact on 

modal choice at all. The most relevant motivation was family and friends, where picking the 

car choice is more positively correlated than the train choice. This would imply that the higher 

the importance of family and friends is, the more likely a person arrives by car. The importance 

of having fun is significant at the 5% level for the train choice and at the 10% level for the car 

choice, with the train choice having a higher negative coefficient. This means that if fun is 

important for a visitor, he or she is less likely to come by train. The importance of being active 
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is even significant at the 1% level only for the train choice. This is expected since people have 

to walk more than double the distance to the BwpN if they arrive by train. The importance of 

architecture is negatively correlated to the modal choice, however, with a higher beta on the 

train choice. Having said that, it is important to mention that the multinomial logistic regression 

is not the most fitting tool to analyze these connections partly because it might result in 

endogeneity. A hybrid choice model might have been more appropriate in that case, but this 

would go beyond the scope of a master thesis and hence, it was not included in the present 

model. Examples of this type of model where published by Morikawa, Ben-Akiva and 

McFadden (2001) and Scagnolari, Walker and Maggi (2015), where they incorporated 

perceptions and attitudes into a discrete choice framework through a latent variable model. 

Another variable that was looked at is the size of the group a respondent is travelling in. There 

is no significant correlation with the car choice, however, if the group increases in size, people 

are more likely to come by train on a significance level of 5%. 

As a big surprise to the author comes the fact that the dummy variable for families has no 

significant influence on the modal choice. While conducting the survey, numerous families 

mentioned that because of their children, it would be very tiring and chaotic to arrive by train 

and hence, they would always choose the car. A reason for this unexpected result might be 

some interferences with other variables such as ImpFr&Fam. Much more significant is the 

dummy variable for people who arrived as couples. If a person visits the BwpN as a couple, it 

is more likely to take the car. Related to this, the model also included an interaction of two 

dummy variables. Couples that are below 35 have been found to have a highly significant 

impact on the modal choice of both the car and the train. Since the beta of the train choice is 

higher and negative, these people are less likely to choose the train as a mode of transport, 

which ties in with the result of couples in general. 

Another dummy variable that is significant at the 1% level for the train choice and almost at 

the 10% level for the car choice is Dfreet. The results indicate that people with more free time 

in their lives are more likely to arrive by train. 

An expected result emerges if the reduction cards are considered. Both the Half Fare and the 

GA Travelcard have very significant influence on the choice to take the train with the GA 

holders being even more likely to take the train. Furthermore, if people possess the Half Fare 

or the GA Travelcard, also their choice to take the car is negatively influenced. These two 
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variables were the ones who had the largest difference in the beta between the car and the train 

choice. 

The dummy variable for the first timers is found to be significant for both the car and the train 

choice. The coefficient for the car choice is higher which indicates that people are more likely 

to come by car the first time, but then are more likely to switch to the train if they come again. 

Lastly, if the visitors arrive from home at the day of their visit, the correlation to the train choice 

seems to be significant on the 5% level. A positive correlation implies that they are more likely 

to arrive by train. 

The present model has been chosen after various rounds of adding and removing variables. 

Most of the ones that were removed were either vastly insignificant, unimportant or extremely 

disturbed values of other variables. They include, but are not limited to, the amount of children, 

the kms driven by car, a dummy variable for car arrivals, a dummy variable for train arrivals, 

a dummy variable for people with an income above 100’000 CHF, a dummy variable for 

employed and retired people, a dummy variable for people who arrived with their family or 

friends and a dummy variable for people who live less than 25 km away from the BwpN. 

Furthermore, there have been several attempts to combine dummy variables such as young age, 

old age, near distance to home, couples, families, occupation and more. However, none of them 

were found to be significant.  

5.2.5 CO2 Emission Impact of Measures 

In a next step, this sub-chapter will make use of the previously created model and answer the 

third research question. The goal is to firstly look at how well the model predicts the total 

amount of CO2 emissions and then look at how much it changes if a measure is introduced. As 

is visible from the last chapter, only parking prices have a significant influence on the behavior 

of a visitor and hence, only this measure will be looked at with different ticket prices. 

For the calculation, it is necessary to find out what the utility (without the error term 𝜀𝑖) of a 

person is for e specific mode choice. This can be done by creating a function where only the 

significant variables at the 10%-level are included which in the case of car choice looks like 

the following: 
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𝑉𝐶𝑎𝑟 =  −0.098𝑋PricePark + 0.189𝑋ImpNature +  0.445𝑋ImpFr&Fam − 0.256𝑋ImpFun

− 0.184𝑋ImpArchit +  0.005𝑋KMdist − 0.281𝑋Edu +  1.011𝑋DCouple

− 1.235𝑋DYouCou − 0.452𝑋DSelfempl − 0.367𝑋DHalf  − 1.078𝑋DGA

+ 1.071𝑋DFirstT                                                                                                (13) 

For the train choice, it looks like the following: 

𝑉𝑡𝑟𝑎𝑖𝑛 =  2.421 − 0.039𝑋PricePark +  0.326𝑋ImpFr&Fam − 0.386𝑋ImpFun    

+  0.291𝑋ImpActivei  − 0.236𝑋ImpArchit +  0.005𝑋KMdist +  0.112𝑋Groupsize

+  0.789𝑋DCouple − 1.372𝑋DYouCou +  1.041𝑋DFreet − 0.681𝑋DSelfempl  

+ 0.674𝑋DHalf +  1.254𝑋DGA + 0.833𝑋DFirstT +  0.611𝑋DHomeArr  (14) 

Since the references category of no choice was set to zero, this is the utility function: 

 𝑉𝑛𝑜 𝑐ℎ𝑜𝑖𝑐𝑒 =  0             (15) 

In the end, there is a utility of the train choice, the car choice and no choice for every single 

respondent. As a next step, it is possible to put this into the equation (9) of chapter four in order 

to calculate the probability to pick an alternative. In order to demonstrate this, the following 

equation gives the probability for the car choice: 

𝑃𝑟𝑜𝑏𝑐𝑎𝑟 =  
exp 𝑉𝑐𝑎𝑟

exp 𝑉𝑐𝑎𝑟 + exp 𝑉𝑡𝑟𝑎𝑖𝑛 + exp 𝑉𝑛𝑜 𝑐ℎ𝑜𝑖𝑐𝑒
           (16) 

This can be done to calculate all three probabilities. In order to calculate the CO2 emissions, it 

is simply necessary to pick the mode of transport of every respondent which had the highest 

probability and calculate every single CO2 emission based on their modal choice and their 

distance travelled. Unfortunately, the model predicted a train arrival share of 100% and with it 

a total CO2 emission outcome of less than 200 tons with no parking fee. However, as is the 

current situation, free parking results in a train arrival share of 11% and with it a total of over 

600 tons of CO2 emissions as seen in chapter 5.1.4. This inaccurate prediction might be partly 

due to the intercept of the train choice having such a strong influence and thus making people 

likely to choose the train. In order to improve the prediction of the model, the intercept was 

adjusted from no intercept to 2.3 for 𝑉𝐶𝑎𝑟 and from 2.421 to 0 for 𝑉𝑡𝑟𝑎𝑖𝑛. This results in a 

scenario for free parking where the model predicts the same market shares as the current ones 

that were the basis for chapter 5.1.4. In order to see how much the market shares change with 

the introduction of parking prices, different scenarios with parking prices ranging from 0 to 20 

CHF were tested. Table 10 summarizes the results of these scenarios. Since it was assumed 
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that only Car and Train arrivals would change, the numbers for the rest (coach, foot and 

motorbike arrivals) remain constant.  

Table 10 - Different parking price scenarios and the shares of different modes of transport 

Parking Price Scenario Car Train No Choice Rest 

Current Situation 78% 11% - 11% 

Free Parking 78% 11% 0% 11% 

5 CHF 72% 17% 0% 11% 

10 CHF 64% 25% 0% 11% 

15 CHF 52% 37% 0% 11% 

20 CHF 43% 45% 1% 11% 

As explained before, the market shares for the current situation are identical to the free parking 

scenario (apart from small rounding differences). It can be seen that with a first raise to 5 CHF, 

6% of the car arrivals might shift to take the train. Another increase to 10 CHF causes an 

additional 7% of the visitors to change their modal choice to a more sustainably way. Finally, 

with an increase to 20 CHF parking tickets, the total difference in car arrivals to the free parking 

scenario is an astounding 34 percentage points. In this case, there are even more train than car 

arrivals. However, this scenario also involves a small number of visitors that pick no choice 

and thus are assumed to not come at all.  

With this table, it is also possible to make financial calculations and estimations of how much 

money might be gained with imposing the parking tickets. In order to this, the percentage of 

car arrival has to be multiplied with the total number of weekend and holiday visitors of 56’020. 

This has to be divided by the average occupancy rate of cars in Switzerland of 1.69. Since this 

chapter focuses on the CO2 emissions, the financial results of an implementation of parking 

tickets will be discussed more extensively in the conclusion. 

                                                 
9 Federal Statistical Office Switzerland. (2019). https://www.bfs.admin.ch/bfs/en/home/statistics/mobility-

transport/passenger-transport/travel-behaviour.html 

https://www.bfs.admin.ch/bfs/en/home/statistics/mobility-transport/passenger-transport/travel-behaviour.html
https://www.bfs.admin.ch/bfs/en/home/statistics/mobility-transport/passenger-transport/travel-behaviour.html


58 

 

In a next step, it is possible to calculate the total CO2 emissions for every scenario as described 

earlier in this chapter. The results are summarized in the figure 26. 

Figure 26 - Total amount of yearly CO2 emissions (in tons) with different parking prices - Data sample Florin Hinterberger 

It is clearly visible that the scenario of free parking is now much closer to the current situation 

with the model predicting only about 2.5% more than the current situation. This difference still 

exists because of mainly two reasons. Firstly, the percentages of the market shares are rounded 

and so are not completely identical. Secondly, the model might predict different people to come 

by train than the current situation. This might cause higher values because people from different 

distances cause different amounts of CO2. But in the end, a model cannot explain visitor’s 

behavior to 100% but is an attempt to explain it. 

From the graph, a clear trend can be seen that with increasing parking prices, the total amount 

of CO2 emissions caused by the transportation of visitors of the BwpN reduces. If only the 

scenarios are looked at, it is possible to say that with the introduction of a 5 CHF parking ticket, 

the CO2 emissions go down by 5,5% from 615,3 to 581,3 tons of CO2. Even stronger is the 

impact with the introduction of a 10 CHF parking fee when it goes down by 16,4% to 514,7 

tons of CO2. The most extreme case is the introduction of a parking fee of 20 CHF, when the 

total CO2 emissions go down by 37,9% to 381,9 tons of CO2. In this last scenario, the share 

of car arrivals reduces to 43% and the one of train arrivals increases to 45%.  

These results show that by enforcing the parking prices, the BwpN can have a meaningful 

impact on the reduction of CO2 caused by the transportation of visitors.   
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6 Conclusion and Discussion 

The objective of this thesis was to firstly quantify the total amount of CO2 emissions caused 

by the transportation to the BwpN and then evaluate the effectiveness of different measures 

that aim to shift the modal choice of visitors into a more sustainably solution. The BwpN faces 

increasingly challenging transportation issues regarding the mode of transportation of its 

visitors, especially considering the fact that it is stated goal of the organization to teach about 

and protect the environment.  

In order to fulfill this objective, the author of this thesis has presented an extended literature 

review on different topics. Firstly, a general overview of sustainable tourism and its connection 

to transport was given. It then went on more in-depth over modal choice determinants and 

potential measures to change modal choice. A sub-chapter about discrete choice analysis in 

tourism rounded off the literature review. In order to understand the presented case, the BwpN 

and its transportation situation were introduced. In there, potential measures to improve it were 

also presented. 

Based on the literature review and the case analysis, a questionnaire was developed and handed 

out to 399 visitors of the BwpN between the 7th and the 10th of June 2019. The survey included 

general questions about the trip behaviour, about demographics, six different scenarios of the 

choice experiment and was done on-site, mainly on tablets and a laptop. The results where then 

analyzed in both a descriptive and an econometrical way. 

From the descriptive analysis, it has become visible that with 83%, less than 90% of the people 

have arrived by car as expected by the board of directors of the BwpN, however, the assumption 

was not too far off. About 12% of them arrived by train. Other results have shown more 

expected outcomes such as the companionship of visitors. More than half arrived with their 

families, which is also the targeted market of the BwpN. From the walking times, it has 

emerged that it might be helpful to reduce the amount of walking time from the train station to 

the BwpN displayed on the website and the flyer in order make this option seem more 

appropriate. The (adjusted) average visitor caused a total of 5357g CO2 emissions through the 

act of going to the BwpN. If this is multiplied by the annual weekend and holiday visitors’ 

number of 56‘020 and doubled for also returning, the CO2 emissions amount to 600’220’189 

grams or in other words more than 600 tons per year. The total is much smaller compared to 

other studies of national park that were done in Taiwan. Lin (2010) has calculated the total 

CO2 emissions of Kenting and Sheipa National Park to be 26’900 and 4’800 tons. However, if 
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the it adjusted to the same amount of people that arrived at the BwpN, the numbers reduce to 

773 and 890 tons of CO2, which is slightly more than at the BwpN. Even though visitors in 

Taiwan have a high rate of sustainable coach arrivals, the longer distances seem to have a larger 

impact and cause them to have higher total emissions. Another research done in Thailand for 

the transportation to the Suan Phueng Mountain revealed an average CO2 emission per person 

of 21.20 kg (Jamnongchoba, Duangphakdeeb, & Hanpattanakita, 2017). If this is multiplied 

with the annual numbers of the BwpN, the total amounts to 1’188 tons of CO2 which is almost 

double of what came up in the present thesis. 

The second part of the analysis focused on econometrical results. Six ordered regression 

models were created with the different motivations. The importance of nature and architecture 

did not reveal any significant results regarding the socio-demographic variables. It shows that 

nature is equally important among all socio-demographic groups as well as architecture. All 

the others, however, showed correlations in various ways with DFreet being the most common 

significant variable. This implies that there are larger differences in motivation between people 

who have a lot of free time, namely students, retired and unemployed people, and the rest. 

Furthermore, the chi-square test revealed that the train and car arrivals had significantly 

different knowledge about the already existing measures. This implies that people who know 

about these measures are more likely to come by train. This suggests that the BwpN might want 

to increase their efforts to communicate the already existing measures in order to benefit from 

them to the full potential. An easy way to do this is to not only show the kombi-ticket on the 

landing page but also the other two measures. According to Bridges and Wilhelm (2008), 

sustainability and its measures can even be used for marketing purposes.  

The most important part of the econometrical analysis has been conducted through a 

multinomial regression of the discrete choice experiment. The main result that has emerged 

from it is that only enforcing parking prices has a significant influence on visitors’ modal 

choice. The kombi-ticket, the experience stations and shuttle bus prices all did not have a 

significant effect on the decision to take either the train or the car. This helps the management 

of the BwpN to make better informed decisions on how to tackle the transportation situation. 

With an appropriate introduction of a parking fee, additional revenue could be generated that 

might be used for other measures to be implemented. The personnel needed for such money 

collection often could just be the one that is used to already direct the traffic on the parking 

lots. This might in the end reduce overall car arrivals and contribute towards a more sustainable 

transportation to and from the BwpN. Another idea that was not tested in this survey is for 
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example a (e-)bike rental from the train station to the BwpN that would make it easier and more 

joyful to arrive by train. Teenihan and Caulfield (2015) show that tourists value cycling and 

might be more likely to use them if the infrastructure for them is improved. 

Even though the kombi-ticket, the experience stations and the shuttle bus prices did not have 

significant impacts on the modal choice, they might still be tackled. The changing of the 

percentage for the discount of the kombi-ticket might not easily be done. It is not only them 

that need to agree for this change, but also the SBB. As a result, it might be a long-lasting 

process to achieve this. Contrarily, it might be much easier to change the prices for the shuttle 

bus. Even though they are not managing the shuttle bus, they could easily talk to the small local 

taxi-company and arrange some sort of subsidized shuttle service. This could be tested over a 

couple of months and then, it could be reevaluated whether it was a good investment. Related 

to that is another suggestion that came up during the survey. Less than 20 % of visitors knew 

about the shuttle-bus service. It is only displayed on their website after clicking through and 

not at all on their brochure. With an increased exposure, more people might find out about it 

and use it. The insignificant results of the amount of experience stations even implied that they 

would discourage visitors from coming by train. Nevertheless, this would be an area which 

could easily be improved. Furthermore, this would only impose costs for one time, whereas 

taxi subsidies and higher discounts would cost much more in the long-term. The way to finance 

these experience stations might be with donors. Every supporter could donate one experience 

station where also his advertisement would be displayed. 

As has come up from the calculation of CO2 emissions with different parking prices, it possible 

for the BwpN to reduce overall CO2 emissions. The management of the BwpN has to evaluate 

how important the reduction of CO2 emission is for them. The higher the ticket price, the more 

likely people will arrive at the attraction by sustainable means. However, they also have to 

balance out that some people might not come at all anymore because of this. There have been 

comments of respondents during the survey that stated they would not come out of protest if 

there were such high parking prices. The fact that in the model for the scenario of 20 CHF 

ticket prices, there were some people who would most likely choose no choice supports this 

claim to a certain degree. However, only 1% of the people would pick no choice. This implies 

that only very few people would not come at all even with such high ticket prices. Another 

outcome of that was also mentioned by one of the respondents. Visitors might start to park at 

other (illegal) places in the village. This could lead to increased tensions between the local 

population and the BwpN. As a result, the author suggests a parking price from 5-10 CHF per 
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car. With the method used in chapter 5.2.5., the yearly revenue for parking price tickets of 5 

and 10 CHF sums up to 144’051 and 256’091 CHF respectively. These revenues might be used 

in order to enhance the public transport experience or other areas which support sustainable 

transportation. Even higher prices should be implemented extremely cautiously and might only 

be accepted if it is explained to the visitors that these prices are implemented in order to support 

the overall sustainability of this attraction and that the revenues would go into sustainable 

projects. 

An additional idea to reduce overall CO2 emissions is similar to the one of Lin (2010). He 

suggests that authorities should advise tourists to visit attractions that are close to their origin 

in order to reduce the travel distance and with it the CO2 emissions. From the perspective of 

the BwpN, this could simply mean that they would focus their marketing strategy on the areas 

where visitors do not have to travel too far. Furthermore, Lumsdon (2010) et al. have looked 

at a multi-modal transport ticket marketed for tourism purposes, which offers an alternative 

sustainable choice for visitors. Similar to this Wayfarer ticket, people could be encouraged to 

not only visit the BwpN on a one-day excursion, but also go to see other attractions nearby. In 

addition, Martin-Cejas (2015) suggests increasing the load factor of cars. If cars are fuller, less 

cars drive in total and thus, the emissions decrease. The BwpN might encourage visitors on 

their website or offer special parking spots closer to the attraction that is only available for cars 

with a high load factor. 

This thesis offers several ways in which follow-up research could be held. There are certain 

limitations to a discrete choice experiment since everything is hypothetical. Further research 

could be held after the implementation of certain measures to take actual decisions that are not 

based on hypothetical scenarios. Furthermore, it might be interesting to also do the exact same 

questionnaire during the week. The present case has only validity for the weekend and holidays. 

A slightly different approach would have to be chosen in order to convince the numerous 

organized tours to participate in the questionnaire. Related to that might also be the conducting 

of the survey during a different time of the year such as fall or winter. It could also be helpful 

to analyze a different nature-based tourism attraction with a similar survey and then compare 

the results with each other. 
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6.1 Limitations 

Apart from the ones that have already been mentioned, this sub-chapter will denote some 

thought on what general limitations are present in this thesis. This discussion does not intend 

to undermine the results but rather give more transparency and validity to the case.  

A first limitation presents itself in the short collection span of the data. All the surveys have 

been handed out over only 4 days and thus introduced a certain bias. Factors such as seasonality 

and weekdays have therefore not been included into the sample. The reason for this has been 

the scarcity of time and the fact, that during the week, the response rate was comparatively 

extremely low. In order to mitigate this bias, the thesis only states that all the results are valid 

for weekend and holiday visitors. It is important to mention that 12 respondents have been 

questioned during Friday evening. Due to the closeness to the weekend and their small size, 

they have also been included to the sample. 

Another limitation has been found in the composition of the companionship. The surveyor has 

tried to equally approach individuals from all the different companionships such as people who 

come alone, in couples, in families, with friends and with organized tours. However, the 

organized tours have very rarely had the time to answer the survey. Most often, they had a strict 

program where they constantly had to follow their group and thus could not respond to the 

survey. 

Furthermore, it has to be mentioned again here that the inclusion of the six different motivations 

to arrive at the BwpN into the multinomial logistic regression might not have been the most 

fitting tool to analyze the connections. This might have introduced a certain biased, which 

might have been better tackled with the introduction of a hybrid choice model. However, as 

previously mentioned, this would have gone beyond the scope of a master thesis. 
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Appendix A – Additional Analysis 

Age and Distance 

Age and distance are the only proper continuous variables of the sample and hence, will be 

analyzed with a t-test. As mentioned in the literature review in chapter 2.3.1, age can have an 

ambiguous influence on the mode of transport choice. That is why a t-test was done with the 

age of car and train arrivals in order to see if the average is different. If the age is calculated by 

subtracting the year of birth from 2019, car arrivals have an average age of 42.9 and the one of 

train arrivals is 50.5. This difference is significant on a 𝛼=5% level with a p-value of 0.003.  

A second interesting difference might be again between train and car arrivals, but with regard 

to how far away they have come from. Chapter 2.3.3 has shown that travel distance can also 

have an influence on the modal choice. When visitors arrived by car, they had an average travel 

length according to google of 48.5 km, whereas train arrivals had a much higher average with 

66.7 km. Also this is significant with a p-value of 0.032. However, when the distance to their 

place of residence is looked at, the numbers rise. Car arrivals live on average 65.9 km and train 

arrivals 77.8. This difference is not significant anymore with a p-value of 0.320 

Motivation Segmentation 

This sub-chapter will provide the importance of these aspects segmented by the different 

composition of groups that arrived. This step will make it possible to identify what the main 

differences in motivation are between parent(s) with child(ren), friends, couples and people 

who come either by themselves or in an organized tour. The following page shows the same 

graph as figure 26 but split up in the respective compositions. 
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Figure 27 - Distribution of motivation divided into families, couples, alone, organized tour and friends - Data sample Florin 

Hinterberger 
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As can be seen, Parents with Children have the exact same order of important aspects as the 

general graph. This might also be partly due to the fact that they make up 54% of the sample 

size. Its noteworthy to mention that they put even more importance on spending time with 

friends and family with 74% of them saying that it is very important. 

If a look is taken at the visitors who arrive with friends, again spending time with friends and 

family seems to be the most important. The one motivation that is most different to parents 

with children is experiencing and learning about nature which ranks lower for people who 

arrive with friends. Furthermore, there is even less interest in the architecture.  

Extremely different are the motivations of people that arrive by themselves. For them, 

experiencing and learning about nature is the clear top priority when coming to the BwpN with 

82% of them feeling it to be very important. It is also the only group where the architecture of 

the BwpN plays a comparatively higher role in the motivation to visit the attraction. If people 

arrive alone, obviously spending time with friends and family is seen as the least important 

factor when deciding to come the BwpN. Some respondents still have stated it to be very 

important which might indicate that some individuals might not have fully understood the 

question. Interesting to note here is also that visitors from this segment found generally the 

aspects to be less important than the other groups. 

Similar to the visitors who came alone, people who arrived with an organized tour also clearly 

prioritized experiencing and learning about nature. 71% of them stated that it was very 

important for their motivation. At the second position, having fun and experiencing and 

learning about nature share the exact same results with 57% of respondents saying it was very 

important and nobody stating it was slightly or not important at all.  

Lastly, there were also some unique characteristics about the visitors who arrived as a couple. 

For example, having fun was the least considered aspect in the motivation to come to the BwpN 

with only 42% of them saying that it was very important. As in the first two groups, also here 

spending time with friends and family seems to be the most important. As second most 

important aspect is seen learning and experiencing nature, however, the actual percentages are 

rather close to the general picture. 
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Appendix B – Survey 

Sustainable Transportation to the Baumwipfelpfad: Block 110 

Dear Sir or Madame 

I am Florin Hinterberger and I am currently in the last semester for my Master in International 

Tourism at the University of Lugano. As part of this, I am researching sustainable 

transportation to a nature-based attraction, which is why I am at the Baumwipfelpfad Neckertal. 

Therefore, I would kindly ask you to dedicate approximately 5 minutes of your precious time 

to participate in the following questionnaire. There are no right or wrong answers and your 

answers will be treated with utmost confidentiality. Results will be published only in an 

aggregate form.    

Thank you already in advance and enjoy filling out the survey. 

Mobility Questions 

F2 Describe the composition of your companionship today: 

o Alone  (4)  

o Couple  (1)  

o Parent(s) with Child(ren)  (2)  

o Friends  (5)  

o Organized Tour  (3)  

 

Display this question: 

If Describe the composition of your companionship today: = Parent(s) with Child(ren) 

Or Describe the composition of your companionship today: = Friends 

 

                                                 
10 Block 2 and Block 3 are identical expect for having different scenarios 
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F3 Please describe how many people of each age are with you today (including you): 

 _______ Adults (older than 18) (1) 

 _______ Teenagers (between 13 and 17) (2) 

 _______ Children (0-12) (3) 

 

F4 What is your place of residence? 

o Zip-Code  (2) ________________________________________________ 

o Country  (3) ________________________________________________ 

 

F5 Where did you arrive from today? 

o My residence  (7)  

o Somewhere else  (8)  

 

Display this question: 

If Where did you arrive from today? = Somewhere else 

 

F6 Where exactly did you arrive from today? 

o Municipality  (4) ________________________________________________ 

o Zip-Code (if known)  (5) ________________________________________________ 

o Country  (6) ________________________________________________ 

 

Display this question: 

If Where did you arrive from today? = Somewhere else 
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F34 What kind of accommodation are you staying at? 

o Secondary home/apartment (owned)  (1)  

o Rented home  (2)  

o Camping  (3)  

o Hostel or pension  (4)  

o Hotel  (5)  

o Friends or relatives  (6)  

 

Display this question: 

If What kind of accommodation are you staying at? = Hotel 

 

F35 How many stars did the hotel have? 

o 0-1  (2)  

o 2  (5)  

o 3  (6)  

o 4  (7)  

o 5  (8)  

o Other  (4)  
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F7 Do you have any reduction card for public transport? 

o No reduction card  (1)  

o Yes, the Half Fare Abonnement  (2)  

o Yes, the General Abonnement  (3)  

o If other, please indicate here:  (4) 

________________________________________________ 

 

8 How often are you coming to the Baumwipfelpfad per year? 

o First time ever  (1)  

o Once per year  (2)  

o 2-3 times per year  (3)  

o 4-8 times per year  (4)  

o More than 8 times per year, namely:  (5) 

________________________________________________ 
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F9 How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode 

of transport) 

o By car  (1)  

o By train  (2)  

o By bus  (3)  

o By coach bus (organized group tour)  (4)  

o By motorbike  (5)  

o By bike  (6)  

o Only Walking  (7)  

 

Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By car 

 

F10 What kind of car did you use for coming here? 

o Electric car  (2)  

o Small car (up to 1.6 liter engine)  (3)  

o Medium-sized car (1.6 to 3.2 liter engine)  (4)  

o Large Car/SUV (3.2 to 4.2 liter engine)  (5)  

o Luxury/Sports car (more than 4.2 liter engine)  (6)  

 



86 

 

Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By car 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By motorbike 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By coach bus (organized group tour) 

 

F11 Where did you walk from just now?   

o Parking 1, Village  (1)  

o Parking 2, Municipality Square  (2)  

o Parking 3, sports centre  (3)  

o If other, please indicate here:  (5) 

________________________________________________ 

 

Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By train 

 

F12 How long did it take you to walk from the train station to here? 

o Minutes  (1) ________________________________________________ 

 

Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By car 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By motorbike 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By coach bus (organized group tour) 
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F13 How long did it take you to walk from the parking lot to here? 

o Minutes  (1) ________________________________________________ 

 

F14 Did you know about the Kombi-Ticket, which offers 20% discount on both the train ticket 

as well as the entrance fee? (exluding groups) 

o Yes  (1)  

o No  (2)  

 

F15 Did you know about the private taxi company, that offers a shuttle bus from the train 

station to the Baumwipfelpfad for 6 CHF per person per trip? 

o Yes  (1)  

o No  (2)  

 

F16 Did you know that there are 2 experience stations on the walking path from the train station 

to the Baumwipfelpfad? 

o Yes  (1)  

o No  (3)  

 

Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By car 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By train 

Scenarios 
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Imagine, you would want to come again to the Baumwipfelpfad with the following 

assumptions. What would you choose? Please note that:    The scenarios are independent 

from each other, so make your decision only based on the trip description of each separate 

scenario.  If you come by train, you can either walk for 30 minutes on the path with the 

experience stations or take the shuttle bus for 5 minutes.  The Kombi-ticket is a discount on 

the train ticket as well as the entry fee.    

Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By car 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By train 

F18  

 I would choose: 

o To come by car  (1)  

o To come by public transportation  (2)  

o No choice  (3)  

 

 

Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By car 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By train 
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F19  

  I would choose: 

o To come by car  (1)  

o To come by public transportation  (2)  

o No choice  (3)  

 

 

Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By car 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By train 

F20     

I would choose: 

o To come by car  (1)  

o To come by public transportation  (2)  

o No choice  (3)  
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Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By car 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By train 

F21     

I would choose: 

o To come by car  (1)  

o To come by public transportation  (2)  

o No choice  (3)  
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Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By car 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By train 

F22  

  I would choose: 

o To come by car  (1)  

o To come by public transportation  (2)  

o No choice  (3)  
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Display this question: 

If How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) = 

By car 

Or How did you arrive at the Baumwipfelpfad Neckertal today? (if combination, main mode of transport) 

= By train 

F23    

I would choose: 

o To come by car  (1)  

o To come by public transportation  (2)  

o No choice  (3)  

 

Socio-demographic Questions 

F24  What is your gender? 

o Male  (1)  

o Female  (2)  

 

F25 What is your year of birth? 

________________________________________________________________ 
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F26 What is the highest level of education you have attained? (If nothing matches, choose the 

one that is closest to yours) 

o Mandatory School  (1)  

o Apprenticeship  (2)  

o Maturity  (3)  

o University or Polytechnic  (4)  

o Higher Academic Degree (PhD or similar)  (5)  

 

F27 How does your working situation look like? 

o Employed  (1)  

o Self-Employed  (2)  

o Student  (3)  

o Homemaker  (4)  

o Unemployed  (5)  

o Retired  (6)  
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F29 Please indicate your approximate annual personal income: 

o 0-24'999 CHF  (1)  

o 25'000-49'999 CHF  (2)  

o 50'000-74'999 CHF  (3)  

o 75'000-99'999 CHF  (4)  

o 100'000-129'999 CHF  (5)  

o 125'000-149'999 CHF  (6)  

o 150'000 CHF and more  (7)  

o I would prefer not to answer  (8)  
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F30 How important were these factors for your motivation to come to the Baumwipfelpfad? 

 

Not 

important 

at all (1) 

Slightly 

Important 

(2) 

Important 

(3) 

Fairly 

Important 

(4) 

Very 

important 

(5) 

No 

Opinion 

(6) 

Experiencing 

and learning 

about nature (1)  o  o  o  o  o  o  
Spending time 

with friends or 

family (2)  o  o  o  o  o  o  
Escape and 

relaxion (5)  o  o  o  o  o  o  
Having Fun (4)  o  o  o  o  o  o  
Being Active 

(7)  o  o  o  o  o  o  
Architecture of 

the 

Baumwipfepfad 

(6)  
o  o  o  o  o  o  

 


