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ABSTRACT 1 
We examine the difference in preferences among different cyclist groups, being the first to examine 2 
differences in cycling infrastructure preferences among s-pedelec, e-bike and conventional bike riders. 3 
We also examine how the cycling frequency of individuals shapes these preferences. To do so we develop 4 
a stated-preference choice experiment varying cycling infrastructure and car traffic features impacting 5 
cycling for both main and neighborhood streets.   6 
We find that while the sign of the preferences is the same for all cyclist types and is consistent with 7 
previous findings from the literature on cycling infrastructure preferences, e-bikers and especially s-8 
pedelec riders do have a lower willingness to pay (WTP) for improvements of cycling infrastructure and 9 
are more comfortable in sharing the street space with cars. E-bikers do have similar preferences as 10 
conventional cyclists for the most important safety-related elements, i.e. for cycling paths instead of 11 
cycling lanes on main streets and “cycling-street” designation of neighborhood streets. For these same 12 
features, the WTP decreases with cycling frequency, less frequent cyclists valuing such elements more. 13 
At the same time, those who cycle less have a lower WTP for car traffic related features.   14 
 15 
Keywords: Cycling infrastructure, stated-preference, cycling frequency, e-bikes, s-pedelecs  16 
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INTRODUCTION 1 
Cycling plays a vital role in a true sustainable mobility transition and has historically been 2 

recognized as a key element of national, regional and local sustainable mobility plans (1). The evidence 3 
shows that more and better cycling infrastructure tends to increase cycling volumes and reduce cycling 4 
risk (2–6). Cycling encompasses different types of bicycles and cyclists. There are varying levels of 5 
vehicle characteristics such as max. speeds, acceleration and motorization as well as different types of 6 
cyclists in terms of human power output, handling skills and preferences. Most notably there is the 7 
difference between purely human powered bicycles and electric motor assisted bicycles (e-bikes or 8 
pedelecs). In the latter category there is a further difference between e-bikes with a speed limitation of 25 9 
km/h and e-bikes with an upper speed boundary of 45 km/h (also called s-pedelecs). In Switzerland, 10 
where the present study was conducted, e-bikes have been booming (7), with the latest mobility 11 
microcensus (2021 national travel diary) reporting 20% of households owning an e-bike in 2021 (8). As a 12 
comparative figure, 12% of adults owned an e-bike in The Netherlands in 2017 (9).  13 

As discussed by Rérat (7), the e-bikes expand the practice of cycling to individuals who have not 14 
cycled previously, for example due to lack of physical capability or will to pursue more intense physical 15 
activity. This is one of the main limiting factors for cycling in Switzerland as showed by a study of the 16 
present authors (10). The same study also evidences the relevance of e-bikes for mode-shifts: the higher 17 
average speeds of e-bikes could make bikes substitute up to 72% of present car trips in Swiss cities and 18 
56% of car trips in rural areas.  19 

E-bikes are on the rise and are an essential part of a transition to a sustainable mobility system. It 20 
is therefore imperative to better understand the behavior, perceptions and needs of e-bikers concerning 21 
cycling infrastructure. To this end, the EBIS (E-Biking in Switzerland) study was launched with the 22 
objective of better understanding e-biking as a phenomenon. This paper focuses on a route-choice stated-23 
preference experiment conducted as part of the study to understand the preferences that study participants 24 
(e-bikers and conventional bikers alike) have, concerning the cycling infrastructure. These population 25 
values are crucial in any future investment and policy for cycling. We want to fill this gap in the Swiss 26 
norms.  27 

 28 
RELATED WORK  29 
 Improved cycling infrastructure, generally providing more road space for bicycles has been 30 
shown to increase cycling rates (11–15). In this context, the term of “subjective safety” has been 31 
highlighted as the most important factor to improve cycling rates (16–19). Generally speaking these 32 
studies show that the more separated from car traffic and the more prioritized in terms of street design, the 33 
higher the subjective safety feeling is. Research has shown that cyclists are not homogeneous in terms of 34 
their preferences and behavior (19–25). Different cyclist types have also been found to have different 35 
preferences towards cycling infrastructure (24–28). Generally, the findings of these studies all show the 36 
same pattern: Higher requirements on good quality cycling infrastructure, namely more separation from 37 
automobile traffic, is usually found with individuals who cycle less often, children and the elderly and 38 
women. Generally, men who commute by bicycles are the ones who have lower requirements for high 39 
quality infrastructure.  40 

 Methodologically, the studies evaluating the preferences of cyclists towards cycling infrastructure 41 
can be split among three groups: revealed-preference surveys (29–32), stated-preference surveys (26, 27, 42 
33–40) and other statistical methods (16, 17, 19, 22, 25, 28, 41). Revealed preferences surveys have the 43 
advantage of capturing actual behavior and actual trade-offs (if those are available) incurred in the route 44 
choice of cyclists. The downside of most revealed preference methods is the fact that the model results are 45 
highly influenced by the selection of the choice-set generation algorithm (42), a shortcoming overcome 46 
by recursive logit models (32, 43). Also, revealed preferences are unsuited to evaluate preferences 47 
towards improvements on existing cycling infrastructure. Stated-preference (SP) surveys allow to 48 
evaluate preferences under different, hypothetical scenarios, but are prone to respondent’s hypothetical 49 
bias (44).  50 

 51 
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Cycling Route Choice SP Studies 1 
 Stated-preference surveys on cycling route choice date as far back as the 1980’s  (eg. 36). Here 2 
we focus on reviewing more recent literature. All evaluated studies find that subjective safety levels are 3 
valued the highest for the highest level of separation to car traffic. Stinson and Bhat (37) find, in a study 4 
in the US, that cyclists prioritize travel times over cycling infrastructure quality, although frequent 5 
cyclists dominate in their sample. Hunt and Abraham (38) also evaluate facilities at destinations, finding 6 
that secure parking is more important than shower options for commuters. Rossetti et al. (27) found out in 7 
a study in Santiago that unexperienced riders often prefer to ride on the sidewalks than on   street-level. In 8 
Rossetti et al. (35), it is shown how younger men from higher income groups place a far lower value on 9 
subjective safety, a finding in line with the remaining literature on cycling preferences of different groups. 10 
Sener et al. (33) study’s results emphasize that it is important to consider sociodemographic attributes to 11 
understand cycling route choice preferences. For example, they show that younger cyclists value travel 12 
times higher than older ones. In a study in India, Majmudar and Mitra (34) find that individuals who cycle 13 
less often have a significantly higher monetary willingness to pay (WTP) towards better cycling 14 
infrastructure than those who travel less often. Poorfakhraei and Rowangould (39) also find that those 15 
who cycle less have a lower WTP towards improved cycling infrastructure. Hardinghaus and Weschke 16 
(26) estimate separate models for different user groups based on gender, age and whether individuals 17 
were riding with children to find that females, individuals with children and elderly tend to favor more 18 
separation from car traffic.  19 

 20 
Willingness to pay for infrastructure improvements 21 

Sener et al. (33), Poorfakhraei and Rowangould (39), Majmudar and Mitra (34), Hardinghaus and 22 
Weschke (26) and Börjesson and Eliasson (40) provide estimates of willingness to pay for improvements 23 
of cycling infrastructure. This is an important value because it has imminent policy implications, for 24 
example for the conduction of cost-benefit analyses. The most commonly WTP value in transportation 25 
being the value of travel time (VTT). Sener et al. (33), Poorfakhraei and Rowangould (39) and Majmudar 26 
and Mitra (34) provides such estimates for cycling infrastructure. These are estimated by incorporating 27 
travel times as a variable in the choice experiment and forcing respondents into a trade-off between 28 
cycling infrastructure improvements and travel times. This allows for a direct estimation of WTP or 29 
marginal rates of substitution between travel times and infrastructure variables.  30 

The ensuing estimation of the values of travel times in the three studies is then conducted by a 31 
multiplication of these hourly WTP (in units of time/improvement) by a value of travel time (monetary 32 
units/units of time) to obtain a monetary WTP (monetary units/improvement). Such constructs are needed 33 
because the marginal cost of cycling, different than that for motorized modes, is zero or perceived as 34 
close to zero, since there are no significant fuel or ticket costs. Börjesson and Eliasson (40) do the same, 35 
but since their experiment has an integrated mode-choice experiment they use the estimates from that one 36 
to estimate WTP for cycling infrastructure improvements. These authors find that the value of travel time 37 
for cycling is higher than that of motorized modes, a finding corroborated by short-term mode choice 38 
experiments conducted in Switzerland for all travel purposes besides leisure (45). This shows that the 39 
methodology to derive monetary WTP’s for cycling infrastructure by simply multiplying hourly WTP 40 
with average VTT might underestimate actual WTP’s by not taking mode-specific WTPs into account.  41 

 42 
METHODS 43 
 44 
Recruitment of participants 45 
 The stated preference survey was carried out as part of the EBIS (E-Biking in Switzerland) 46 
project. Study participants were contacted after the end of the tracking part and after answering two 47 
surveys to participate in the stated-preference survey. Since study participants had already completed 48 
these two surveys plus a tracking period of 4 to 9 weeks, it was decided to conduct this survey separately 49 
and to attempt to keep it rather compact to reduce the burden on study participants. 3342 participants who 50 
completed the EBIS study were contacted via e-mail to participate in the SP survey, out of which 2928 51 
completed the SP survey. Participation bias is a common issue faced by researchers in behavioral studies 52 
and has been reported in cycling research (46). This is a concern for the recruitment strategy of the EBIS 53 
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study. To participate in the study, one had to own a bicycle of any type or ride shared bikes at least once a 1 
week. In the resulting sample, 64.2% of the SP respondents from EBIS alone cycle at least 2 times a week 2 
and only 13.5% of respondents cycle 3 days per month or less.  3 
 With the goal of also including more individuals who cycle less often, we recruited 525 additional 4 
participants through a private opinion research institute who were screened by the same cycling frequency 5 
question asked in the EBIS survey. Individuals who did not cycle more than once a week where then 6 
allowed to participate in the SP-survey. The resulting sample by cycling frequency is visible in Table 1.  7 
 8 
 9 
Table 1: Study participants composition by age, gender and cycling frequency 10 

Age Never 
<1-3 
days/month 

1-3 days per 
month 

1 day per 
week 

>1 day per 
week 

[15,20) 17.6 21.6 14.9 18.9 27.0 
[20,30) 8.7 7.9 13.6 9.4 60.4 
[30,40) 9.3 13.1 12.5 10.0 55.0 
[40,50) 8.2 12.5 13.9 10.4 54.9 
[50,60) 10.7 17.9 14.4 10.2 46.9 
[60,70) 15.0 17.3 12.1 9.8 45.9 
[70,80) 26.0 16.7 16.0 13.3 28.0 
Gender           
Female 15.3 18.1 15.4 10.0 41.2 
Male 8.9 12.5 12.6 10.8 55.3 
Total 11.4 14.7 13.6 10.5 49.8 

 11 
 12 
 Survey design 13 
 The SP survey design included images showing the different cycling infrastructures from the 14 
cyclist perspectives as well as travel time variations. One of the goals was to keep the survey simple for 15 
the respondents. The cross-sections used in the experiment were the ones exemplarily shown in Figures 1-16 
3, i.e.: main street with cycling lane, main street with cycling path on the sidewalk and neighborhood 17 
streets. The parameters which were varied in the experiment are shown in Table 2. All variables besides 18 
travel times are visualized in the images. The experiment design was generated with the software Ngene 19 
(47). 20 

 21 
Table 2: Experiment variables and their levels 22 
Variables Neighborhood street Main street 
Car traffic intensity Low/High Low/High 
Speed signalisation No variation  30 km/h / 50 km/h 
Travel time (min)  7/10/15 7/10/15 
Car parking  Yes/No Yes/No 
Cross-section No variation  Cycling lane/Cycling path 
Cycling lane phys. 
Separation to car lane Not applicable 

Painted lane/Physical elements/Buffer 
zone*  

Neigh. Street markings 

No marking/Small bike symbol on side of 
the lane/Large symbol and "Cycling street" 
marking on street/Red painted road with 

bike symbol (dutch-style) 

Not applicable 

Cycling lane/path width Not applicable 1.5m/2.2m  
*Elements are also combined with each other in images. Physical separation elements are bollards when there is no parking 
and round, low-profile kerbs for cases when there is parking 

 23 
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  1 
Figure 1: Example of main street with cycle lane 2 
 3 

 4 
Figure 2: Example of main street with cycle path on sidewalk 5 
 6 

 7 
Figure 3: Example of neighborhood street  8 
 9 
 10 
 11 
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To increase the number of evaluated combinations without increasing the response burden too 1 
much, the experiment was divided into four different blocks, which were randomly assigned to 2 
respondents. The SP experiment itself was divided into three parts. The first consisted of 5 choice 3 
situations between main and neighborhood streets, the second between main street variants only and the 4 
third between neighborhood street variants only (both consisting of 4 choice situations each). By doing 5 
so, we were able to evaluate the trade-offs between the two main street types as well as gathering enough 6 
data to understand the preferences towards design elements of each of these street typologies.  7 

Model estimation 8 
 To evaluate the preferences of owners of different bike types on cycling infrastructure, 9 
multinomial logit models were estimated on the SP data. The models estimated the WTP for cycling 10 
infrastructures, which were scaled by behavioral dummy variables, related to cycling frequency and bike 11 
type ridden while controlling for sociodemographic variables. The functions were relatively large in terms 12 
of included variables and parameters (>50)., Equations 1-3 show the construct of the utility function for a 13 
certain street type (main street or neighborhood street). The function is constructed by a part dedicated to 14 
estimating the willingness-to-pay ratios (in min/improvement), 𝑈𝑈𝑊𝑊𝑊𝑊𝑊𝑊, added to a part where the influence 15 
of sociodemographic variables is added to control for these factors in the WTP estimation, namely 𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠.  16 
 17 

𝑈𝑈𝑊𝑊𝑊𝑊𝑊𝑊 =  𝛽𝛽𝑡𝑡𝑡𝑡 ∙ 𝑡𝑡𝑡𝑡 + 𝛽𝛽𝑡𝑡𝑡𝑡 ∑ ∑ �∑ �𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖  𝑑𝑑𝑖𝑖𝑖𝑖�𝑖𝑖 ∙ �𝑊𝑊𝑊𝑊𝑆𝑆𝑖𝑖𝑖𝑖𝑖𝑖  ∙ 𝑘𝑘� �𝑖𝑖𝑖𝑖    (1) 18 

Where:  19 

𝑆𝑆𝑆𝑆 is the scaling parameter for behavioral factor 𝑖𝑖 and group 𝑗𝑗 20 

𝑖𝑖 is the behavioral factor (here the bike type or cycling frequency) 21 

𝑗𝑗 is the group within the behavioral factor (visible in Tables 1-2) 22 

𝑑𝑑 is a dummy that takes the value 1 or 0 for each individual representing the class 𝑗𝑗 23 

𝑘𝑘 is the feature under study 24 

𝛽𝛽𝑡𝑡𝑡𝑡 and 𝑡𝑡𝑡𝑡 are respectively the travel time parameter and variable 25 

 26 

                                                                   𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠 =  ∑ (𝛽𝛽𝑠𝑠𝑠𝑠𝑠𝑠𝑔𝑔 ∙𝑔𝑔 ∑ �𝑠𝑠𝑠𝑠𝑠𝑠𝑔𝑔 ∙ (𝑘𝑘)�)  𝑖𝑖                        (2) 27 

Where:  28 

𝛽𝛽𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑠𝑠𝑠𝑠𝑠𝑠 are respectively the parameter and variable for each sociodemographic variable  29 

 30 

                                         𝑈𝑈𝑓𝑓𝑖𝑖𝑓𝑓𝑓𝑓𝑓𝑓 =  𝑈𝑈𝑊𝑊𝑊𝑊𝑊𝑊 +  𝑈𝑈𝑠𝑠𝑠𝑠𝑠𝑠        31 
 (3) 32 

RESULTS 33 
 Tables 2 and 3 shows the results of the MNL choice model. The WTP values are shown in three 34 
units: The estimate itself in min/improvement, as a percentage of the average travel time in the 35 
experiments of 10.6 minutes, as well as multiplied by the value of travel time savings for cycling in 36 
Switzerland to obtain a WTP in monetary terms, following the approach adopted in the literature (33, 39, 37 
40). The base value of time of 11.07 CHF/h was used, corresponding the long-term cycling value of time 38 
for work travel purposes in Switzerland estimated by Schmid et al. (45). The conversion of the WTP in 39 
minutes directly estimated from the survey results to a CHF/h estimate is then obtained by multiplying the 40 
WTP in % avg. travel time by the 11.07 CHF/h from the study mentioned above.  41 
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 The tables are divided by features rather than by the equations above for an easier interpretation 1 
of the impacts of each feature. The scaling parameters (SP) for each WTP are shown. The corresponding 2 
WTP for a specific group then becomes a simple multiplication of the SP values with the corresponding 3 
WTP. Taking an example from Table 3, the WTP for lower traffic on neighborhood streets by e-bikers 4 
who in average cycle 1 day/week becomes 1.103 x 0.915 x (-7.00 CHF/h) = -7.06 CHF/h 5 

 Variables were kept in the model if the resulting parameters were significant at the 25% level at 6 
least. The sociodemographic variables income and education were tested but were not statistically 7 
significant, but age and gender were, corroborating previous findings from the literature (10, 48). Despite 8 
being significant, the interactions between the choices, age and gender have a small effect in most cases, 9 
exceptions being the fact that female individuals have a clear preference for no car parking in 10 
neighborhood streets and a clear preference towards cycling paths on main streets. These low effects 11 
show that most of the trade-offs and preferences in the experiment were not a function of socio-12 
demographics, but of cycling infrastructure features and traffic variables.  13 

For the interpretation of the WTP we highlight that, as discussed by Sener et al. (33), positive 14 
values indicate how additional travel time cyclists are willing to pay to avoid a certain element, while 15 
negative values indicate how much additional time cyclists are willing to spent to cycle on a route with 16 
the corresponding attribute. 17 

 In the following discussion of the results we first discuss the global WTP effects and then focus 18 
on the different perceptions of the three different types of cyclists concerning these WTP values for each 19 
street type. The street designs for each street type that provide the highest utility for cyclists are shown in 20 
Figures 4 and 5.  21 

 22 
Neighborhood streets 23 

The results (Table 3) show that the WTPs are higher for most improvements in the quality of 24 
neighborhood street infrastructures than for main streets. An exception is the WTP for cycling paths 25 
instead of cycling lanes for main streets (Table 3). The ASC shows that individuals have a clear 26 
preference towards cycling on main streets as opposed to neighborhood streets. When looking at the 27 
highest WTP values on neighborhood streets, namely for low car traffic and no parking, it appears that the 28 
mixed traffic between cars and bicycles as well as potentially dangerous situations with parked cars are 29 
the main reason for such a low valuation. The survey respondents therefore prefer cycling on 30 
infrastructures with the least amounts of conflict, a finding also highlighted by parameter estimates for 31 
main streets discussed in the next subchapter.  32 

When looking at different types of street markings for neighborhood streets, the respondents did 33 
not prefer the option with asphalt painted red as much as other options. This is in a way surprising, since 34 
this is a known and effective measure to lower risk for cyclists due to its nudging effects for cyclists and 35 
car riders alike (49). Interestingly though, respondents do not prefer this option in comparison to the 36 
option shown in Figure 4. This outcome might be related to the fact that the other two variants are 37 
common in Switzerland and therefore better known to the respondents.  38 

When looking at the WTP scaling parameters (SP) for the different cyclists, the preferences 39 
concerning features on neighborhood streets are less pronounced than for main streets, preferences 40 
towards parked cars being an exception here. There is no significant effect of cycling frequency towards 41 
car traffic volumes or street markings on neighborhood streets. Concerning car parking, those who cycle 42 
often have a clear preference towards less car parking, while others appear to care less about it. 43 
Experience, or bad experience with opening doors of parked cars or maneuvering cars, which is likely to 44 
be more frequent for these individuals may play an important role, given their danger (50).   45 

It becomes clear that e-bikers have similar preferences as conventional bikers for neighborhood 46 
street features, while S-pedelec riders appear to be somewhat more comfortable with car traffic. S-pedelec 47 
riders have a 15-25% lower WTP than conventional cyclists for the features listed in Table 3. The latter 48 
show a lower WTP for all elements, especially for the removal of car parking. We investigated whether 49 
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this could be related to a possible higher affinity of E-bikers towards car traffic by looking into the car 1 
ownership shares by bike ownership of our respondents. While 59% of conventional cyclists also own a 2 
car, 77% of E-bikers and 75% of S-pedelec owners own cars. While this difference could perhaps explain 3 
an underlying latent different perception of cycling infrastructures of both slow and fast E-bikes, it does 4 
not explain the difference in preferences between S-pedelecs and E-bikes. A plausible explanation could 5 
be, that S-pedelecs are better integrated with car traffic because of their higher speeds and usually higher 6 
acceleration rates due to the more powerful motors they have, leading their users to be more comfortable 7 
sharing space with car traffic in general.  8 

Concerning sociodemographic effects, there was no significant effect at the 25% level for age and 9 
gender on car traffic, but a significant effect of parking, both for increasing age and females having a 10 
preference against parked cars, which is expected because of the higher risk-awareness of these groups 11 
found in the literature (51). Socio-demographics played a less important role for preferences towards 12 
street markings. The only observable substantial and significant effect is the disinclination of females 13 
towards simple bike symbols as street markings. 14 
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Table 3: Model results (part 1/2 neighborhood street and global parameters)1 

 2 

 3 

 4 

Feature est

WTP [% 
avg. travel 
time]

WTP 
[CHF/h] t.rat.(0) t.rat(1)

SP experiment both 1.000 -
SP experiment main street 1.212 4.05 ***
SP experiment neigh. Street 0.920 -2.37 ***
ASC Neigh. street 0.000 -
ASC Main street 1.160 11.87 ***

Never 1.000 -
<3 days per month 1.066 0.81 '
1-3 days per month 1.070 0.85 '
1 day per week 1.103 1.15 '
>=2 days per week 1.089 1.14 '
Conventional bike 1.000 -
E-Bike 25 km/h 0.915 -1.88 **
S-Pedelec 45 km/h 0.834 -3.77 ***
Traffic High 0.000 -
Traffic Low -6.707 63% -7.00 -12.20 ***
Never 1.000 -
<3 days per month 1.296 1.29 *
1-3 days per month 1.353 1.47 *
1 day per week 1.290 1.21 '
>=2 days per week 1.796 2.46 ***
Conventional bike 1.000 -
E-Bike 25 km/h 1.105 1.47 *
S-Pedelec 45 km/h 0.755 -3.46 ***
Parking Yes 0.000 -
Parking No -2.985 28% -3.12 -4.48 ***
Parking No 0.000 -
Parking Yes -0.003 -2.18 **
Parking No 0.000 -
Parking Yes -0.204 -4.53 ***
Never 1.000
<3 days per month 0.871 -1.20 '
1-3 days per month 0.941 -0.53
1 day per week 1.087 0.64
>=2 days per week 0.904 -0.90 '
Conventional bike 1.000
E-Bike 25 km/h 1.010 0.13
S-Pedelec 45 km/h 0.866 -1.61 *
No markings 0.000
Bike symbol -5.302 50% -5.54 -5.19 ***
Cycling road with large bike symb. -5.861 55% -6.12 -6.34 ***
Bike symbol and red paint -4.545 43% -4.75 -5.25 ***
No markings 0.000
Bike symbol -0.006 -3.00 ***
Cycling road with large bike symb. -0.003 -1.33 *
Bike symbol and red paint 0.000 0.13
No markings 0.000
Bike symbol -0.110 -1.69 **
Cycling road with large bike symb. 0.022 0.36
Bike symbol and red paint 0.043 0.67

Travel time -0.178 -35.82 ***
Sign. Codes 0***0.001**0.05*0.10'0.25

Evaluation

Gender Female

Age

Car parking

Street markings

SP WTP cycling freq. 

SP WTP bike type

WTP [min]

SP WTP bike type

WTP [min]

Age: Street marking

Gender Female: 
Street marking

Traffic

SP WTP cycling freq. 

SP WTP bike type

WTP [min]

SP WTP cycling freq. 
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 1 

Figure 4: Neighborhood street design with highest utility 2 
 3 

Main streets 4 
For main streets (Table 4), the WTP values are, with the exception of changing cycling lanes into 5 

cycling paths, not as high as for neighborhood streets. One possible reason for that lies in the experiment 6 
design itself, which had a cycling lane as a base feature already. This was chosen since it is oftentimes the 7 
type of cycling infrastructure found on Swiss main urban main streets.  8 

The lower level of interaction with car traffic and higher subjective safety of cycling paths make 9 
these attractive options for cyclists, especially when these are wide. Börjesson and Eliasson (40), 10 
Hopkinson and Wardman (52) both also find a higher willingness-to-pay to cycle on cycling paths and 11 
Von Stülpnagel and Binning (17) find cycling paths to be the best cycling infrastructure from a subjective 12 
safety perspective, which corroborates our findings and cyclists risk and injury research evidence (5, 6). 13 
An outcome of Von Stülpnagel and Binning’s (17) analysis, which uses very similar images to those 14 
employed in this project, is that upgrading cycling lanes to have buffers and physical separation to car 15 
traffic can provide similar levels of subjective safety than cycling paths. We cannot corroborate this 16 
finding. For physical separations of cycling lanes the WTP is even positive (pointing towards a negative 17 
effect), while being only negative in the case of wide cycling lanes (meaning a positive effect), as 18 
indicated by the interaction factor between wide lanes and having physical separation. While often having 19 
a positive effect on objective safety (53), bollards can increase the danger for cyclists if designed poorly 20 
(54). The inclusion of a buffer on the other hand had a negative albeit small WTP, showing that this 21 
alternative is preferred to increase subjective safety. The positive interaction WTP between wide cycling 22 
lane and car parking shows that even under a wider cycling infrastructure, car parking is valued 23 
negatively.  24 

The difference in the valuation of Von Stülpnagel and Binning’s (17) and our experiment on the 25 
trade-off between cycling lanes with bollards versus cycling paths might partly be due to the different 26 
methodology chosen. Von Stülpnagel and Binning’s (17) did not conduct an SP-survey but used data 27 
from a qualitative Likert-scale rating of each single image, meaning that study participants did not have to 28 
make a trade-off among the different aspects in a choice situation. 29 

The scale parameter values for cycling lane or path width are surprisingly lower for s-pedelecs 30 
and e-bikes. given the fact that one could expect that these individuals would, due to their faster bikes, 31 
value a wider lane to overtake slower conventional cyclists. On the other hand, cycling frequency is 32 
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considerably more influential in determining the WTP for wider cycling paths or lanes than the bike a 1 
person rides, with more frequent cyclists valuing wider cycling paths and lanes more. The WTP increases 2 
with a higher cycling frequency, which here might correlate with faster speeds and the desire for more 3 
space for comfortable overtaking of other cyclists as well as more distance to cars.  4 

Concerning preferences towards infrastructure types, all groups show a high WTP for cycling 5 
paths, although for more frequent cyclists it is ca. 40% lower than for individuals who never cycle. 6 
Individuals who cycle less therefore put more value on separation between cycling traffic and car traffic. 7 
There is already a significant and large WTP for having a buffer on a cycling lane already, showing that 8 
these can considerably improve cycling rates. Still, this effect is only a fraction (32% to be exact) of the 9 
WTP for having a separated cycling path, which is the feature with the overall highest WTP in the entire 10 
experiment. Figure 5 exemplarily shows the main street cross-section with the highest WTP. The 11 
difference among bike types shows that again, s-pedelec riders are the most comfortable with less 12 
separation from car traffic, while the slower E-bikers do value that even more than conventional cyclists. 13 
An unexpected effect here is how age influences the preference towards the infrastructure type. Older 14 
individuals do not prefer more separation from car traffic. Although one has to highlight the very small 15 
effect found. A significantly larger effect (by 15 times) is found for females clearly preferring cycling 16 
paths versus cycling lanes.  17 

The WTP for car traffic related parameters, namely traffic volume, speed limit and presence of 18 
car parking was considerably lower for main streets than for neighborhood streets. This is expected, since 19 
other than in neighborhood streets, in all alternatives, cycling traffic has a different lane from car traffic. 20 
Cycling frequency had no significant effect at the 25% level on car traffic volumes, but was valued 21 
significantly less by e-bikers and s-pedelec riders. The WTP for lower traffic on main streets by these 22 
groups was the lowest in the entire experiment. Increased cycling frequency had a decreasing effect for 23 
the WTP for speed limit reductions, with more experienced cyclists being less willing to pay for that, 24 
along with e-bikers and s-pedelec riders.  25 

Lower speed limits were only highly valued by individuals who cycle rarely to never. Here again, 26 
e-bikers and particularly s-pedelec riders had a significantly lower WTP for car traffic variables, with the 27 
scale parameters for these two groups being even negative for the traffic volume WTP. Nevertheless, the 28 
low negative scaling parameter values for traffic volume of owners of e-bikes and s-pedelecs was not 29 
significantly different from zero, meaning that in the end one can state that these two groups have no 30 
WTP at all for lower traffic volumes at main streets, but would also like to have cars driving at lower 31 
speeds than 50 km/h.  32 

The differentiation in WTP by the different groups for parked cars followed a very similar pattern 33 
on main streets as on neighborhood streets, being especially important for individuals who never cycle or 34 
do so very seldom. The WTP is as low as 30% when compared to the neighborhood street one. This 35 
difference might be explained by the lack of conflicts with driving cars for those on cycling lanes and 36 
paths and the larger distance available to stay away from parked cars.  37 

  38 

 39 
  40 
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Table 4: Model results (part 2/2 – main streets and experiment scale parameters) 1 

 2 

Feature est

WTP [% 
avg. travel 
time]

WTP 
(CHF/h) t.rat.(0) t.rat(1)

Conventional bike 1.000 -
E-Bike 25 km/h 0.129 -3.15 ***
S-Pedelec 45 km/h 0.117 -3.75 ***
High 0.000 -
Low -0.710 7% -0.74 -3.70 ***
Low 0.000 -
High -0.057 -1.12 .
Never 1.000 -
<3 days per month 0.785 -0.95 '
1-3 days per month 0.540 -2.11 **
1 day per week 0.435 -2.73 ***
>=2 days per week 0.365 -4.79 ***
Conventional bike 1.000 -
E-Bike 25 km/h 0.547 -2.78 ***
S-Pedelec 45 km/h 0.427 -3.96 ***
50 km/h 0.000 -
30 km/h -4.175 39% -4.36 -2.74 ***
Never 1.000 -
<3 days per month 1.314 1.10 '
1-3 days per month 1.158 0.61
1 day per week 1.402 1.28 '
>=2 days per week 1.430 1.43 *
Conventional bike 1.000 -
E-Bike 25 km/h 1.324 2.15 **
S-Pedelec 45 km/h 0.879 -1.01 '
Yes 0.000 -
No -2.098 20% -2.19 -3.80 ***
No 0.000 -
Yes 0.003 2.57 ***
No 0.000 -
Yes 0.104 1.74 **
Never 1.000 -
<3 days per month 2.095 1.97 **
1-3 days per month 2.208 2.04 **
1 day per week 1.910 1.74 **
>=2 days per week 2.705 2.34 ***
Conventional bike 1.000 -
E-Bike 25 km/h 0.923 -1.00 '
S-Pedelec 45 km/h 0.890 -1.41 *
Narrow 0.000 -
Wide -1.395 13% -1.46 -3.22 ***
Narrow 0.000 -
Wide -0.106 -2.05 **
Conventional bike 1.000 -
E-Bike 25 km/h -0.032 -3.71 ***
S-Pedelec 45 km/h 0.487 -2.37 ***
No 0.000 -
Yes 1.130 11% 1.18 3.70 ***
Never 1.000 -
<3 days per month 0.696 -4.32 ***
1-3 days per month 0.611 -5.54 ***
1 day per week 0.593 -5.64 ***
>=2 days per week 0.595 -6.90 ***
Conventional bike 1.000 -
E-Bike 25 km/h 1.245 2.26 **
S-Pedelec 45 km/h 0.843 -1.93 ***
Cycling lane 0.000 -
Cycling lane with buffer -3.230 30% -3.37 -6.55 ***
Cycling path -10.110 95% -10.56 -8.28 ***
Cycling lane 0.000 -
Cycling lane with buffer -0.008 -7.85 ***
Cycling path -0.012 -5.91 ***
Cycling lane 0.000 -
Cycling lane with buffer 0.000 0.00
Cycling path 0.178 2.11 **

Interaction WTP Wide cycling lane x Physical separation -1.651 -4.74 ***
Interaction WTP Wide cycling lane x Parking 1.0115 2.45 ***
Sign. Codes 0***0.001**0.05*0.10'0.25

Width cycling 
lane/path

SP WTP bike type

WTP [min]

Age: Infrastructure 
type

Gender Female: 
Infrastructure type

Infrastructure 
type

SP WTP cycling freq. 

SP WTP cycling freq. 

Physical 
separation 
cycling lane

SP WTP physical 
sep. Cyc. lane
WTP phys. sep. cyc. 
Lane

SP WTP bike type

WTP [min]

Gender female: 
Width lane/path

Evaluation

Speed limit

Car parking

SP cycling freq. 

SP WTP speed limit

WTP [min]

Gender Female: 
Parking

Age: Parking

WTP [min]

SP WTP bike type

SP WTP cycling freq. 

Traffic

SP WTP bike type

WTP [min]

Gender Female: 
Traffic
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 1 

Figure 5: Main street design with highest utility 2 
 3 

CONCLUSION 4 

 In this project an SP-experiment was conducted to assess the preferences of cyclists concerning 5 
cycling infrastructures and related aspects for main and neighborhood streets in Switzerland. To assess 6 
how the Swiss e-bike boom affects preferences, e-bike, s-pedelec and conventional bikers as well as 7 
individuals who seldom cycle were recruited to assess their preferences so that the differences in their 8 
preferences could be analyzed. 9 

 We found a clear and consistent difference in the preferences of fast s-pedelec (45 km/h) riders 10 
from conventional cyclists, while the preference of e-bikers (25 km/h) is mixed. E-bikers do value all the 11 
most important cycling safety related feature, namely cycling paths on main streets, cycling markings on 12 
neighborhood streets as well as the lack of car parking on the streets at the same level or higher than 13 
conventional cyclists do. On the other hand, their preferences are consistently lower, for features of the 14 
interaction with car traffic such as speed limits and traffic volumes. The reason for that is likely to be due 15 
to the fact that e-bikes and s-pedelecs especially do usually travel at higher speeds than conventional 16 
bikes do for most individuals (10).  17 

 Still, given all the differences, we do not find opposed signs in the preferences among the bike 18 
types and individuals and the WTP are always negative in sign, meaning a positive valuation, for all the 19 
examined features that are usually found to increase the attractivity of cycling. An exception here is the 20 
preference of e-bikers towards physical separations to cycle lanes on main streets, but the scale parameter 21 
is so small that it leads to a WTP close to zero. The found effects thus corroborate findings from the 22 
existing literature on cycling infrastructure aspects.  23 

 While a number of situations and infrastructure types were studied, not all could be incorporated 24 
in this experiment. An example is contra-flow cycling lanes on one-way streets. Further experiments 25 
should include such situations. Future work will aim to develop further understanding of the preferences 26 
by incorporating RP-route choice data of cyclists from the EBIS project as well as testing other model 27 
formulations, such as mixture models, to examine the heterogeneity of preference among and within the 28 
different groups, as well as latent-class models.   29 

 30 
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