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ABSTRACT

This paper reports the main results of a stated choice experiment that was designed to estimate the effects of context variables on the choice of egress transport modes in multi-modal trip chains. The study was motivated by the argument that the influence of context on egress transport mode choice is under-researched. The results derived from a sample of 996 respondents indicate that contexts variables varied in the experiment (travel purpose, time of day, weather, travel party, amount of luggage, distance and route knowledge) all had significant effects on the choice of transport mode in multi-modal trip chains. Moreover, the estimated coefficients were all in anticipated direction, lending face validity to the results. Finally, the results indicate that context effects differ between some socio-demographic variables. Especially, there is evidence of strong gender differences. 
INTRODUCTION
The planning and design of seemingly flawless transportation systems is one of the goals of transportation planners and engineers. Multimodal systems have received increasing attention in this regard over the last decade. The right combination of different modes of public transport or the combination of public and private transportation is seen as one of the solutions to battle increasing congestion, especially within cities. In order to build and design such systems, a clear understanding of user demands and constraints is of vital importance. That is, policy makers should understand consumer preferences and behavior with respect to mode choice decisions in multi-modal transportation chains.

The literature on this topic, however, is relatively limited and seems to rely on the well-known condition-independent utility-maximizing framework. It is typically assumed that the choice of transport mode in a multi-modal chain only depends on the attributes of the transport modes and a set of constraints that defines an individual’s choice set (e.g. Ben-Akiva and Lerman, 1985). Much progress has been made in exploring and modeling such choice sets (e.g. Hoogendoorn-Lanser, 2005). We argue in this paper that further extensions are required. It seems more realistic to assume that various contextual conditions influence the mode choice decision. First, the composition of the choice set may influence the decision in the sense that the choice of choosing a particular transport mode may be influenced by the (non)-availability of similar modes. Molin et al. (2006) have addressed this question in a stated preference experiment to allow the estimation of availability and substitution effects. Secondly, external circumstances may influence the mode choice decision. For example, trip purpose may imply a different choice outcome. If I have a business meeting and am all dressed-up, I may decide to choose a taxi as egress mode choice whereas when I am traveling for leisure, I may decide to use the bus or rent a bike. Thus, as argued by Oppewal and Timmermans (1991), preference or utility functions can only be assumed to be valid over a set of circumstances. This is because variables that describe the background of the choice situation may differentially affect the evaluations of the alternatives. Most applications do not explicitly account for such background effects in the specification of the utility function. Either one assumes that the model is independent of context and the model is applied directly to different conditions, or a new model is estimated for each condition separately.  

Using a revealed preference framework (i.e. using observed choices in real markets) it is difficult to include such context or background variables because these variables need to demonstrate sufficient variation and ideally also satisfy some correlational structure. Hence, the demands for data collection are rather high. It may be that some circumstances are rare, implying that a lot of effort should be spend to collect a sufficient number of observations to draw meaningful and statistical significant conclusions. Hence, it seems that in such situations, the stated preference approach is the only realistic alternative as it allows the researcher to vary experimentally the background variables and therefore the correlation structure among the various variables manipulated in the experiment. Moreover, because respondents are invited to provide responses for the same background, such experimental design may have the added advantage of controlling some of the response heterogeneity. 
In the context of transport mode choice decisions in multi-modal chains, this reasoning means that the objective of the analysis should be to test and explain daily variability in mode choice. Which conditions influence (a change) in mode choice in multi-modal chains? To what extent do conditions affect the decision to travel at all and between the choice between multi-modal transport and door-to-door car use? To answer these research questions, this paper focuses on the choice of egress mode to reach the final destination after a train trip. Egress mode choice is an important part of the multi-modal chain as travelers typically cannot depend on own transport modes to arrive at their destination but are dependent on the supply of egress modes at the arrival station. Answers to the basic research questions allow transportation planners and engineers to identify the conditions that lead to different choices. Realizing that most studies have looked at the work commute, it is relevant to examine whether typical results also apply to other types of trips. Evidently, such information can also be used in transportation marketing.

To that end, the remainder of this paper is organized as follows. First, we will describe the applied methodology in more detail. Then, the data collection will be discussed, which is followed by a presentation of the modeling results. Finally, some conclusions are drawn and policy implications are discussed. 

METHODOLOGY

Estimating context effects

In order to estimate, in addition to the usual attribute effects, the effect on mode choice of background variables or temporal trip conditions, called context effects in the remainder of the paper, one needs to construct two experiments. A first experiment needs to be constructed to systematically vary the modal choice options.  In this experiment, the attributes of the modal choice alternatives and or the availability of the modal choice alternatives are systematically varied across the choice sets based on an experimental design (for details on constructing such experiments see e.g. Louviere 1988 and Louviere et al. 2000). A second experiment is needed to systematically vary the context variables. Next, the first experiment needs to be nested under the second experiment, that is, the choices for all constructed modal choice sets are systematically varied for all context variants. Hence, compared to an approach that does not include context effects, the number of choice sets is now multiplied by the number of constructed context variants. 
Instead of estimating separate models for each distinguished category of a context variable, one can include all context variables into a single model by representing the context effects as interaction effects. The advantage of this approach is that one can test whether the interaction effects are statistically different, allowing one to draw conclusions about whether the differences between context variable profiles or variants are statistically significant. The levels of the context variables are typically effect-coded. Estimated coefficients for the context variables (included as interactions) indicate to what extent the main effects estimated for the choice alternative attributes need to be corrected given that a certain context condition holds. If there is an interest to examine whether context effects differ among segments of travelers, the model can be further extended by including interactions for context effects and segment variables. 

In the following, first the construction of the egress choice experiment is discussed, followed by the construction of the context variants. Next, we will discuss how these are combined and included in the questionnaire.   
The choice experiment
Egress modes

In this study, the following seven egress modes were varied in the SC experiment: public transport (PT), taxi, train taxi, public transport bike, bike in train, bike at station, and Greenwheels (rental car based on shared car principles). Although some studies found utility differences between diverse PT vehicles, it was decided not to make such a distinction as we did not find utility differences between bus, metro and tram in a pilot project. This reduced the size and complexity of the choice task. 

In the Netherlands, bicycle as an egress mode has as least three different variants, which are all distinguished in the experiment. A first possibility is bike in train: travelers take their own bicycle in the train, which costs 6 euros per day. While one can bring a folding bike all day, it is not allowed to bring a regular bicycle during rush hours. A second possibility is bike at station: commuters and students who have to make regular trips to the same destination, often park a bicycle at the station at the activity end of their train trip. Open-air bike-racks are commonly placed in front of train stations and are free to use, while the usually guarded railway station shelters charge about 10 euros a month or 87 euros a year. The final bike option, public transport bike, is a relatively new concept: travelers can rent a bicycle at a train station for only 2.75 euros a day. However, travelers have to subscribe in advance to this service and pay a fee of 7.50 euros per year. This service is now rolled out throughout the Netherlands, but not yet available at every station. 

The next choice option is the taxi. In front of major train stations regular taxi vehicles are usually waiting for passengers; at smaller stations, however, taxis are usually not waiting, they have to be called. Taxi rides in the Netherlands are not cheap: more than 5 euros to start with plus 2 euros for every kilometer and about 0.5 euro per minute of waiting, for instance at a red traffic light. Therefore, the Dutch railways introduced a cheaper taxi alternative, the train taxi, which is a shared taxi at a fixed price, charging about 4 euros for each ride. The train taxi must wait a maximum of 10 minutes for more passengers after the first one gets in. As Dutch railways subsidize this service, they cut down the number of stations where train taxis are available to reduce costs. 

The final egress mode that is varied in the experiment is Greenwheels. This is a rental car based on shared car principles, for which one has to subscribe in advance. There are several packages of fixed–variable cost combinations, but the cheapest subscription fee is 5 euros per month. Based on this description, one pays 10 cents per kilometer and between 2.50 and 5 euros per hour, depending on the type of subscription. It is a general car-sharing system, with cars parked at various fixed places all over town. In the experiment, we told subjects that Greenwheels cars are available at the train station.


As this study focused on estimating availability effects (see Molin et al., 2006) and context effects, no attributes of the choice attributes in the choice experiment were varied with the exception of frequency of the PT service to limit the size of the experiment. In half of the choice sets public transport was specified as a high-frequency service departing every 5 minutes and in the other half as a low-frequency service departing every 25 minutes. Basic information on the other choice alternatives as described above was provided in the questionnaire. 
In order to estimate availability-effects, we followed Anderson and Wiley (1992) who demonstrated that the smallest experimental design to estimate availability effects is an orthogonal fraction of the 2J design for j alternatives and its foldover. A foldover design is a design that mirrors the design from which it is derived: that is, an alternative available in a choice set is not available in its foldover, and vice versa. Because in this study 7 choice alternatives are selected, the smallest orthogonal fraction of a 27 full factorial design was chosen. This design has 8 choice sets. Adding the foldover results in 8+8 = 16 choice sets, which is only 1/8 of the number of choice sets implied by the full factorial design. Note that we already published a paper on the availability-effects (Molin et al. 2006) and these are therefore not reported in this paper. This paper focuses on the context effects.
Three basic options were added to each of these choice sets. First, walking was added because it is always available for most travelers to reach the final destination. Secondly, traveling by other means of transport than train was added. This operational decision was motivated by the argument that travelers may consider the egress modes offered in the choice sets not sufficient and therefore decide not to travel by train at all, but rather use another transport mode, most likely the car. Finally, we allow respondent to indicate that they would not travel at all but stay at home under the conditions varied. This choice option serves as a reference choice and is given a utility of zero by definition. It implies that the utilities of all other modes are estimated relative to the utility of this reference option. The latter two basic choice alternatives allow us to examine under which conditions travelers do not opt for multi modal transport, but rather prefer other uni-modal modes like the car or opt to travel not at all. 
The contexts 

The following context variables were assumed to influence egress mode choice: trip purpose, knowledge of the route, weather, distance to final destination, amount of luggage, time of day and travel party. All these variables are varied at two levels. Trip purpose can either be recreational or business. It is often argued that time weighs less and money weight more if one travels for recreational purposes compared to traveling for business purposes. Hence, we expect that less costly (i.e. often slower modes) will be preferred more for recreational purposes than for business purposes. 

Route knowledge was varied as knowing the route or not knowing the route. If one does not know how to reach the destination, travelers may be less inclined to choose a mode which requires them to find their own route. Modes with a chauffeur, like the taxi alternatives and possibly also public transport (the last part of the route may still be problematic) may then be preferred.

Weather was varied between rainy and dry conditions. It is to be expected that in rainy weather, walking and the bicycle alternatives are less preferred compared to modes that provide more shelter. It is also expected that in rainy weather, travelers are less inclined to travel at all, and hence a larger share of the travelers will choose to stay at home.


Two levels were also defined for the distance from the final destination context variable:  1 kilometer, denoting relatively short distances, and 5 kilometers, denoting relatively large distances. It is expected that especially walking will be affected, that is, its popularity will rapidly decrease with distances larger than 1 kilometer.

The amount of luggage is the next selected context variable. It also has two levels: none or little luggage and heavy luggage (e.g. suitcases). It is expected that the motorized modes, especially the taxi alternatives, are more preferred if heavy luggage has to be carried. It is also expected that in this case, travelers will choose more the option not by train (thus, choose less for multi-modal transport).

Time of day was distinguished between days over (i.e. traveling during daylight), and evening or night (i.e. traveling in the dark). This context variable relates to feelings of safety. It is expected that the slow modes walking and bicycling will be more popular during the day than in the evening or at night. 
The final context variable is travel party, varied between alone and with others. Traveling with others make the taxi alternative cheaper and may make some bike options more problematic because all travelers in the party would need to have a bike. 
Overall design and administration
Thus, in sum, a total of seven context variables were selected, and these were all varied at two levels. Assuming that interaction effects between the context variables are equal to zero, the smallest orthogonal fraction of the  27 full factorial design was chosen to vary these context variables. This resulted in 8 context variant descriptions or profiles. The 16 egress mode choice sets are nested under the 8 context variants. This resulted in 16 * 8 = 148 combined mode-context choice sets in which the mode choice sets are observed an equal number of times for each context profile, implying that context effects can be estimated independently from availability and attribute effects. Respondents are presented all 16 egress choice sets, but to limit task load, context variants varied only per 4 choice sets. The layout of the questionnaire was such, that at the top of each page, the context variant was described and respondents were requested to explicate their transport mode choice for all 4 egress choice sets presented on that page. Hence, each respondent only saw half of the context variants. To construct fully balanced combined mode-context choice sets, 8 variants of the questionnaire were constructed, in which the order of the choice sets was systematically varied to avoid any order effects. Figure 1 provides an example of a page in the questionnaire (translated from Dutch). Note that a drawing is included that shows similar information as top text box on the context variables, but then in images. 

To familiarize respondents with all contexts and choice options, respondents were first asked to articulate the context of their current trip. This was followed by a brief introduction of all the selected egress transport modes, providing information to respondents who are less familiar with certain modes.
Sample 

The stated choice data were collected in the Spring of 2005 using a questionnaire format. More specifically, passengers on intercity trains were requested to fill out a questionnaire, which took them approximately 15 to 20 minutes to complete. Questionnaires were distributed and collected on trips between several main train stations in the centre of the Netherlands, with a typical duration of about 30 minutes. About 50 percent of the contacted train travelers agreed to participate in the study. Of the 1014 collected questionnaires, 18 did not have any choices in the stated choice experiment. Of the remaining respondents, 973 respondents provided complete responses on all segments variables of interest. Of those respondents, 11.3% had one or more missing values in the stated choice experiment. This is in line with previous data collections including SC experiments on trains in which we also observed relatively large percentages of randomly missing values in the choice sets. This is probably caused by unexpected movements of trains causing that respondents overlook one or more choice sets. In total, 14750 valid choices were observed.

Table 1 presents some respondent characteristics, which we will use for segmentation. It can be seen that the sample included more females than males. Closer examination revealed that gender did not correlate with any of the other segmentation variables. In addition, the younger age group is represented more than the older age group. This is probably caused by the fact that students in the Netherlands have a free public transport card and therefore many train travelers are students. This is also the reason why more than half of the travelers have a bus season ticket. Finally, Table 1 shows that almost half of the respondents have a higher vocational or university education.

RESULTS
Analysis

From the observed choices an MNL model was estimated involving 9 alternative specific constants, 63 (7*9) alternative specific context effects, expressed as deviations from the alternative specific constants and 252 (4*63) segment specific context effects, expressed as deviations from the alternative specific contexts. Thus, in total 324 coefficients were included in the model. This model was estimated using Biogeme (Bierliare, 2003), a free package for estimating discrete choice models that has no upper limit in the number of coefficients to be estimated. 


The loglikelihood of the model of only alternative specific constants is equal to –21809. If the model is extended to include all 63 alternative specific context-effects, the log likelihood is significantly improves to -19345. If the model is further extended to include the 252 interactions of the context effects and the segment variables, the loglikelihood significantly improves to -18987. The Rho-square of the final model is equal to .286 (adjusted .274). Although all coefficients were estimated simultaneously, the results are divided across 5 tables for presentational reasons. 
The estimated context-effects
The alternative specific constants and the estimated context-effects are presented in Table 2A. Our discussion will focus on the context-effects. The context effects are expressed as deviations from the alternative specific constants. The coding of the levels of context variables is included in the table. For example, trip purpose is categorized into recreational and work related trips. Recreational trips are coded as +1, whereas work related trips are coded as -1. Hence, the utility of the taxi mode for recreational purposes can be calculated as the alternative specific constant plus the estimated coefficients for trip purpose (-.413) = 2.099 – 0.413 = 1.686. Likewise, the utility of taxi for work related purposes is calculated as 2.099 + 0.413 = 2.512. The t-statistic is included in the table in italics, and allows drawing conclusions on the statistical significance of the coefficients. 

The results for trip purpose indicate that as expected, the more costly modes, both taxi alternatives and Greenwheels, are more often chosen for work related purposes. Furthermore, for work related purposes, travelers more often opt for the alternative ‘not by train’, which means that for work related purposes travelers are more inclined to choose an alternative for the train as the main mode of transport, which probably often will involve the car. 

With respect to knowledge of the route, the slow modes walking and bicycling, which require route knowledge, are clearly more often chosen if one is familiar with the route than if one is not. Also public transport and the option ‘not by train’ are more often chosen under this condition. As expected, taxi is preferred if one does not know the route and also Greenwheels then becomes more attractive. Travelers possibly less mind figuring out a route when driving a car compared to walking and bicycling. 

The positive coefficients for weather indicate that travelers, as expected, overall are more inclined to travel in dry weather than in rainy weather. Also as expected, the slow modes walking and bicycling profit most from good weather. The sizes of the coefficients indicate that weather has a huge impact on the choice of slow mode.

The results for distance indicate that, as expected, especially walking is much less chosen when distance is 5 kilometers compared to 1 kilometer. Longer distances lead to a larger share of bicycle alternatives, but even more often to choosing motorized modes. However, the bicycle at station mode is less often chosen, suggesting that this mode is especially used for short distances.


As expected, when travelers travel with heavy luggage they are far less inclined to choose the slow modes, while on the other hand they more often opt for the motorized modes. Furthermore, under this condition, travelers are more inclined to choose the not by train option, suggesting that under this condition they more often opt for the car as their main means of transport instead of multi-modal transport. 

The negative coefficients for the time of day context variable suggest that overall travelers are less inclined to travel in the evening and at night compared to traveling by daylight. As expected, this especially applies for the slow modes, but traveling in the evening or at night also has a huge negative impact on public transport choice. One is then also more inclined to choose another mode of transport than the train (resulting in less multi-modal transport).


The positive coefficients in the last row of Table 2A indicate that travelers overall are more inclined to travel when they travel together with other people. All modes profit roughly to the same extent from travel party. Contrary to our expectation, the bicycle alternatives are not less chosen if one travels together with other persons. On the other hand, traveling in company also increases the choice of transport modes other than train, thus increasing the probability that the car will be chosen. 


The results indicate that the context effects are in expected directions, which gives face validity to the results. Moreover, many effects are quite large, certainly compared to the availability effects estimated from the same data reported in an earlier study (Molin et al., 2006). Most of availability effects were not significant, and those that were, typically had values smaller than .20 (in absolute terms), while many of the context effects exceed .40 or even .50. Hence, overall it can be concluded that context effects had a much stronger effect on egress mode choice than the availability effects. 
Estimated context-effects by segment groups

In this section, it is examined to what extent the context effects vary between categories of gender, age, level of education and bus season ticket holdership. As all segment effects are estimated simultaneously, the effects for a segment variable are controlled for the other segment variables in the model. The estimated coefficients presented in Table 2B to 2E concern the interaction-effects of context effects and segment variables and are expressed as deviations from the estimated contexts effects presented in Table 2A. The applied effects coding for the segment groups is described under each table. For example, whereas Table 2A indicated that the utility for taxi for recreational trip purposes decreased by -.41, Table 2B indicates that for males this figure needs to be corrected by -.11 to arrive at a utility decrease of -.52 for recreational purposes for males, while for women the decrease is +.11 less, arriving at a utility of -.35. Hence, a significant segment interaction effect indicates that the two distinguished groups of that segment differ significantly with respect to a context variable.  

Comparing the segment interaction effects across all segments, it becomes clear that of all the four segment variables, most significant differences are found between the categories of gender. Males and females differ especially with respect to trip purpose, time of day and travel company. The negative coefficients for trip purpose found in Table 2B indicate that males overall intend to travel less for recreational purposes, but also the coefficient for not by train is negative, suggesting that they are less inclined to choose the car for recreational trips. The positive coefficients for time of day for the bike alternatives and walking, indicate that females are less inclined to choose these alternatives in the evening and at night. The negative coefficients for travel company indicate that females overall are more inclined to travel when they have company than males are. A final systematic difference is observed for distance: all coefficients are positive, indicating that overall males are more inclined than females to travel when distances are large.

Table 2C, presenting the differences between the ‘young’ (younger than 30 years)’ and ‘old’ (older or equal to 30 years) age groups, shows that relatively few systematic differences exist between younger and older travelers. The largest differences are observed for trip purpose: the positive and relatively strong coefficients indicate that older travelers are much more inclined to travel for recreational purposes. Furthermore, the overall positive coefficients for route knowledge indicate that older travelers are more inclined to travel when they know the route towards their final destination well. 

Table 2D indicates that also not many systematic differences exist between educational groups. The positive coefficients for luggage indicate that the higher educated are somewhat more inclined to travel with heavy luggage, which especially applies for the bike alternatives. The negative coefficients for weather indicate that the higher educated are somewhat more inclined to travel in rainy weather, which especially applies for the train at station alternative. However, in rainy weather, the higher educated are also more inclined to choose other alternatives than train. Finally, the negative coefficients for travel party suggest that lower educated are more inclined to travel when they travel together with other people. 

More differences are found for the segmentation variable season ticket bus, presented in Table 2E. Overall, season ticket holders are more inclined to travel for recreational purposes. This especially applies for public transport, but also for the slow mode alternatives. The season ticket holders are also somewhat more inclined to travel overall when they know the route to the destination well, which especially applies for public transport and the bike in train alternative. Finally, the season ticket holders are also more inclined to travel in the evening and at night, which especially applies for Greenwheels and public transport bike, both alternatives that need to be hired, and also then choose more for train at station.
CONCLUSIONS
Arguing that context may play an important role in the choice of transport mode in multi-model trips, we conducted a conjoint choice experiment to estimate such context effects on the choice of egress mode. The availability of the following seven egress modes was varied in the experiment: public transport, taxi, train taxi, public transport bike, bike in train, bike at station, and Greenwheels. The effects of trip purpose, distance, travel party, amount of luggage, weather, route knowledge and time of day were estimated. Results indicate that these context effects had a major impact on the choice of egress transport mode. Moreover, these effects were as expected, providing face validity to the experiment and the results. It implies that according to respondents’ stated choices, the choice of egress mode varies considerably by context. 

Implications of these findings depend on the specific context variable. First, it suggests a need to simultaneously estimate trip purpose, distance, time of day, travel party and choice of egress mode. To some extent this has become practice in conventional transport mode choice modeling, but it is still rare in the literature on multi-modal trip chains. Secondly, the effect of variables such as amount of luggage and weather should be assumed to be quite large in simulation models of traffic flows.


We also found some evidence that context variables vary by socio-demographics. Especially, we found significant gender-differences. The results are relevant in terms of policy assessment, but also indicate that gender and other socio-demographic variables should be included in models of egress mode choice decision to reduce the heterogeneity in decision making. 


In this study, we have assumed that responses are based on the current attributes of the choice alternatives. In marketing study, it may however be that one is interested in the effect of changing one or more attribute levels on market share. In that case, the experimental design should also vary the relevant attribute levels and the attribute effects would be added to the estimated utility function. It goes without saying that although technically this can be done, respondent burden will be further increased.
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Table 1  Distribution of segmentation variables

	gender
	 
	
	age group
	 

	females
	60.0%
	
	< 30 years
	64.1%

	males
	40.0%
	
	>= 30 years
	35.9%

	
	
	
	
	

	level of education
	 
	season ticket bus 

	< = middle vocational
	54.8%
	
	yes
	53.9%

	higher vocational & university
	45.2%
	
	no
	46.1%


Table 2A: Context Effects (t-statistic in italics)
	
	PT
	Green-

wheels
	taxi
	train

taxi
	PT bike
	bike stat.
	bike in train
	walking
	not by train

	 
	
	
	
	
	
	
	
	
	

	constant
	2.837
	-1.071
	2.099
	2.257
	-0.530
	1.304
	0.079
	1.577
	1.386

	 
	50.041
	-7.515
	35.569
	38.841
	-4.711
	20.060
	0.884
	27.714
	24.539

	trip purpose
	
	
	
	
	
	
	
	
	

	recreat. (+1)
	0.102
	-0.242
	-0.413
	-0.245
	-0.025
	0.007
	0.072
	0.077
	-0.155

	work (-1)
	1.863
	-2.078
	-7.317
	-4.415
	-0.259
	0.117
	0.864
	1.481
	-2.922

	route knowledge
	
	
	
	
	
	
	

	yes (+1)
	0.152
	-0.33
	-0.118
	-0.04
	0.173
	0.337
	0.311
	0.294
	0.136

	no (-1)
	2.765
	-2.681
	-2.079
	-0.715
	1.716
	5.291
	3.651
	5.56
	2.534

	weather
	
	
	
	
	
	
	
	
	

	dry (+1)
	0.283
	0.274
	0.22
	0.132
	0.551
	0.486
	0.558
	0.644
	0.156

	rain (-1)
	5.076
	2.369
	3.843
	2.335
	5.444
	7.565
	6.536
	12.01
	2.872

	distance
	
	
	
	
	
	
	
	

	5 km. (+1)
	0.163
	0.158
	0.052
	0.109
	0.148
	-0.087
	0.11
	-0.575
	0.033

	1 km (-1)
	4.149
	1.826
	1.292
	2.721
	1.934
	-1.916
	1.763
	-14.57
	0.858

	luggage
	
	
	
	
	
	
	
	
	

	heavy (+1)
	0.029
	0.303
	0.243
	0.23
	-0.584
	-0.459
	-0.404
	-0.524
	0.07

	none / little (-1)
	0.542
	2.563
	4.328
	4.159
	-5.593
	-7.193
	-4.691
	-9.977
	1.322

	time of day
	
	
	
	
	
	
	
	
	

	dark (+1)
	-0.505
	-0.163
	-0.115
	-0.162
	-0.37
	-0.434
	-0.311
	-0.54
	-0.142

	day light (-1)
	-9.038
	-1.417
	-2.001
	-2.841
	-3.645
	-6.766
	-3.63
	-10.05
	-2.596

	travel party
	
	
	
	
	
	
	
	
	

	together (+1)
	0.108
	0.193
	0.163
	0.1
	0.09
	0.143
	0.196
	0.155
	0.129

	alone (-1)
	1.979
	1.695
	2.905
	1.803
	0.893
	2.274
	2.321
	2.962
	2.435


Table 2B: Interaction of gender1 and context effects (t-statistic in italics)
	
	PT
	Green-

wheels
	taxi
	train

taxi
	PT bike
	bike stat.
	bike in train
	walking
	not by train

	trip purpose
	
	
	
	
	
	
	
	
	

	recreat. (+1)
	-0.233
	-0.138
	-0.173
	-0.212
	-0.137
	-0.197
	-0.061
	-0.221
	-0.241

	work (-1)
	-4.549
	-1.27
	-3.252
	-4.053
	-1.498
	-3.339
	-0.775
	-4.466
	-4.818

	route knowledge
	
	
	
	
	
	
	
	

	yes (+1)
	-0.019
	-0.004
	-0.031
	-0.035
	0.003
	-0.154
	-0.055
	-0.126
	-0.007

	no (-1)
	-0.381
	-0.036
	-0.592
	-0.671
	0.031
	-2.624
	-0.701
	-2.571
	-0.145

	weather
	
	
	
	
	
	
	
	
	

	dry (+1)
	-0.041
	0.134
	-0.024
	0.061
	-0.038
	-0.003
	0.098
	0.018
	0.127

	rain (-1)
	-0.805
	1.237
	-0.459
	1.183
	-0.4
	-0.058
	1.25
	0.376
	2.583

	distance
	
	
	
	
	
	
	
	
	

	5 km. (+1)
	0.085
	0.133
	0.042
	0.056
	0.151
	0.034
	0.129
	0.032
	0.041

	1 km (-1)
	2.345
	1.718
	1.129
	1.514
	2.229
	0.814
	2.267
	0.924
	1.169

	luggage
	
	
	
	
	
	
	
	
	

	heavy (+1)
	-0.017
	0.061
	0.013
	-0.03
	-0.017
	0.007
	0.027
	0.047
	-0.094

	none / little (-1)
	-0.333
	0.565
	0.252
	-0.582
	-0.174
	0.113
	0.338
	0.954
	-1.884

	time of day
	
	
	
	
	
	
	
	
	

	dark (+1)
	0.073
	0.128
	-0.052
	-0.02
	0.197
	0.122
	0.255
	0.148
	-0.076

	day light (-1)
	1.433
	1.184
	-0.978
	-0.386
	2.074
	2.07
	3.17
	3.011
	-1.536

	travel party
	
	
	
	
	
	
	
	
	

	together (+1)
	-0.174
	-0.239
	-0.105
	-0.085
	-0.028
	-0.132
	-0.16
	-0.1
	-0.119

	alone (-1)
	-3.439
	-2.217
	-2.02
	-1.661
	-0.291
	-2.267
	-2.021
	-2.067
	-2.428


1 coding of gender is as follows: male (+1), female (-1)
Table 2C: Interaction of age1 and context effects (t-statistic in italics)
	
	PT
	Green-

wheels
	taxi
	train

taxi
	PT bike
	bike stat.
	bike in train
	walking
	not by train

	trip purpose
	
	
	
	
	
	
	
	
	

	recreat. (+1)
	0.334
	0.515
	0.27
	0.213
	0.101
	0.296
	0.339
	0.286
	0.269

	work (-1)
	4.652
	3.267
	3.626
	2.906
	0.788
	3.563
	3.07
	4.145
	3.836

	route knowledge
	
	
	
	
	
	
	
	

	yes (+1)
	0.198
	-0.206
	0.083
	0.066
	0.087
	0.077
	0.24
	0.116
	0.173

	no (-1)
	2.773
	-1.309
	1.12
	0.902
	0.66
	0.931
	2.138
	1.696
	2.471

	weather
	
	
	
	
	
	
	
	
	

	dry (+1)
	0.118
	0.018
	-0.008
	0.021
	0.1
	0.031
	0.13
	0.108
	0.03

	rain (-1)
	1.645
	0.12
	-0.11
	0.284
	0.761
	0.37
	1.159
	1.577
	0.435

	distance
	
	
	
	
	
	
	
	
	

	5 km. (+1)
	-0.042
	0.016
	-0.035
	-0.002
	0.094
	-0.035
	-0.049
	-0.059
	-0.105

	1 km (-1)
	-0.818
	0.146
	-0.662
	-0.043
	0.991
	-0.59
	-0.606
	-1.191
	-2.111

	luggage
	
	
	
	
	
	
	
	
	

	heavy (+1)
	-0.03
	0.004
	-0.143
	-0.05
	-0.092
	0.077
	-0.073
	-0.054
	-0.008

	none / little (-1)
	-0.412
	0.025
	-1.918
	-0.679
	-0.696
	0.918
	-0.645
	-0.786
	-0.116

	time of day
	
	
	
	
	
	
	
	
	

	dark (+1)
	-0.135
	0.215
	-0.032
	0.008
	0.13
	0.141
	0.133
	-0.072
	0.039

	day light (-1)
	-1.871
	1.384
	-0.428
	0.106
	0.979
	1.687
	1.167
	-1.034
	0.555

	travel party
	
	
	
	
	
	
	
	
	

	together (+1)
	-0.104
	0.052
	0.045
	0.029
	-0.043
	0.017
	0.092
	0.036
	0.09

	alone (-1)
	-1.456
	0.336
	0.618
	0.407
	-0.328
	0.202
	0.815
	0.523
	1.3


1 coding of age groups is as follows: < 30 years (-1), 30+ years (+1)
Table 2D: Interaction of level of education1 and context effects (t-statistic in italics)
	
	PT
	Green-

wheels
	taxi
	train

taxi
	PT bike
	bike stat.
	bike in train
	walking
	not by train

	trip purpose
	
	
	
	
	
	
	
	
	

	recreat. (+1)
	-0.095
	0.054
	-0.092
	-0.02
	-0.182
	-0.02
	0.018
	0.013
	-0.001

	work (-1)
	-1.822
	0.479
	-1.712
	-0.384
	-1.929
	-0.34
	0.224
	0.263
	-0.026

	route knowledge
	
	
	
	
	
	
	
	

	yes (+1)
	-0.095
	-0.023
	-0.003
	-0.028
	-0.188
	-0.029
	-0.073
	-0.084
	-0.016

	no (-1)
	-1.826
	-0.204
	-0.062
	-0.52
	-1.934
	-0.49
	-0.895
	-1.678
	-0.311

	weather
	
	
	
	
	
	
	
	
	

	dry (+1)
	-0.03
	-0.047
	-0.084
	-0.039
	0.013
	-0.072
	-0.161
	-0.033
	-0.116

	rain (-1)
	-0.587
	-0.422
	-1.581
	-0.757
	0.132
	-1.213
	-1.983
	-0.671
	-2.33

	distance
	
	
	
	
	
	
	
	
	

	5 km. (+1)
	-0.017
	0.029
	0.052
	-0.009
	0.03
	0.005
	-0.013
	-0.033
	0.009

	1 km (-1)
	-0.455
	0.36
	1.373
	-0.232
	0.428
	0.12
	-0.232
	-0.932
	0.25

	luggage
	
	
	
	
	
	
	
	
	

	heavy (+1)
	0.06
	0.033
	0.07
	0.069
	0.194
	0.1
	0.164
	0.086
	0.077

	none / little (-1)
	1.149
	0.292
	1.29
	1.302
	1.976
	1.664
	1.999
	1.717
	1.512

	time of day
	
	
	
	
	
	
	
	
	

	dark (+1)
	-0.01
	-0.161
	0.021
	-0.016
	0.114
	0.026
	0.07
	0.008
	0.064

	day light (-1)
	-0.187
	-1.444
	0.388
	-0.295
	1.17
	0.437
	0.86
	0.164
	1.263

	travel party
	
	
	
	
	
	
	
	
	

	together (+1)
	-0.164
	-0.028
	-0.064
	-0.077
	-0.031
	-0.178
	-0.111
	-0.108
	-0.093

	alone (-1)
	-3.18
	-0.248
	-1.209
	-1.468
	-0.316
	-2.992
	-1.381
	-2.196
	-1.869


1 coding of education groups is as follows: high (+1), low (-1)
Table 2E: Interaction of season ticket bus1 and context effects (t-statistic in italics)
	season ticket
	PT
	Green-

wheels
	taxi
	train

taxi
	PT bike
	bike stat.
	bike in train
	walking
	not by train

	trip purpose
	
	
	
	
	
	
	
	
	

	recreat. (+1)
	0.344
	0.154
	0.184
	0.187
	0.231
	0.412
	0.299
	0.346
	0.274

	work (-1)
	5.079
	1.039
	2.615
	2.704
	1.909
	5.284
	2.872
	5.291
	4.143

	route knowledge
	
	
	
	
	
	
	
	

	yes (+1)
	0.149
	-0.275
	0.06
	0.014
	-0.049
	0.135
	0.224
	0.153
	0.105

	no (-1)
	2.211
	-1.847
	0.859
	0.204
	-0.396
	1.739
	2.126
	2.372
	1.601

	weather
	
	
	
	
	
	
	
	
	

	dry (+1)
	0.007
	-0.153
	-0.115
	-0.076
	0.072
	0.008
	0.019
	0.133
	-0.105

	rain (-1)
	0.111
	-1.044
	-1.657
	-1.132
	0.583
	0.106
	0.184
	2.076
	-1.624

	distance
	
	
	
	
	
	
	
	
	

	5 km. (+1)
	-0.04
	0.011
	-0.046
	-0.04
	-0.013
	-0.049
	-0.077
	-0.049
	-0.088

	1 km (-1)
	-0.828
	0.102
	-0.926
	-0.812
	-0.142
	-0.891
	-1.014
	-1.056
	-1.878

	luggage
	
	
	
	
	
	
	
	
	

	heavy (+1)
	0.105
	-0.019
	-0.002
	0.036
	0.085
	0.08
	0.083
	0.073
	0.042

	none / little (-1)
	1.548
	-0.127
	-0.032
	0.522
	0.685
	1.023
	0.781
	1.119
	0.639

	time of day
	
	
	
	
	
	
	
	
	

	dark (+1)
	0.099
	0.373
	0.067
	0.101
	0.406
	0.255
	0.188
	0.112
	0.095

	day light (-1)
	1.46
	2.54
	0.945
	1.455
	3.252
	3.262
	1.759
	1.71
	1.433

	travel party
	
	
	
	
	
	
	
	
	

	together (+1)
	-0.091
	-0.053
	0.072
	0.038
	-0.025
	-0.073
	-0.008
	0.000
	0.05

	alone (-1)
	-1.362
	-0.36
	1.041
	0.57
	-0.201
	-0.952
	-0.076
	0.003
	0.765


1 coding of season ticket bus groups is as follows: yes (+1), none (-1)
Figure 1 Example page of choice experiment
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	Travel situation 2

	Your travel for recreational purposes 

	You do not know the route to your final destination well 

	You carry light luggage (hand bag, schoolbag, attaché-case)

	The final destination is at 1 km from the station 

	It is raining 

	Your travel together 

	Your travel in the evening or at night 


Make one choice per question from the offer of egress transport modes considering the travel situation described above. The travel situation applies for all questions on this page. 
18. Your choice:
	· Public Transport
	· Walk

	· Greenwheels
	· I do not travel by train

	· Train taxi
· Own bike at station
	· I stay at home


19. Your choice:
	· Bike in train
	· Walk

	· Public transport
	· I do not travel by train

	· PT bike
· Greenwheels
	· I stay at home


20. Your choice:
	· Own bike at station
	· Walk

	·  PT bike
	· I do not travel by train

	· Taxi
· Greenwheels
	· I stay at home


21. Your choice:
	· Taxi
	· Walk

	· Bike in train
	· I do not travel by train

	· Train taxi
· Public Transport
	· I stay at home









































