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Preface

This thesis was a part-time project that I began in October 2024 and finished in June 2025. My moti-
vation for joining this project was that I’m a big fan of greenery in cities and not such a big fan of cars
parked on the street. I distinctly remember three cars parked in my neighborhood back in Bulgaria.
Three cars, past which I walked for almost 20 years until I moved to the Netherlands, and they never
moved from their spots. I am not entirely sure about who owned them, but whoever did, the cars re-
mained unused. And although these were only three cars that I noticed, I am sure there were and still
are many more. I will leave it to the imagination to the reader about the countless opportunities that
could have been possible if such vehicles did not take space on the street. Because even when used,
private cars are parked on the street for over 90% of the time.

This general dislike of mine towards the abundance of personal cars tied well within the initiative
SCARCITY, which I came to know about through Bart. He was also the one to introduce me to Vincent
and the Municipality’s project centering around the KeileCollectief, after which Jan Anne and Arjan also
became part of the my graduation project due to their association with shared mobility.

This gave the initial start of my thesis project, which process-wise was quite challenging, as I did not
have much experience with the method I decided to use. But this was exactly what I wanted - to try
and learn something new. This, besides complicating my work, made the process interesting from an
academic standpoint. I had to face many methodological challenges, which I addressed either through
further research, by reworking my models tens of times, or via contacting experts in the field. In the
end, I rose above at least some of these challenges.

And although this was an individual project, I would like to thank my supervisors, both on the Univer-
sity and the Municipality side for their support and guidance. I would also like to thank my family and
friends for supporting me, both financially and emotionally, in the journey of completing this degree. A
special thanks goes to Dispuut Verkeer for providing me with an environment in which I could learn,
thrive and meet new people. Because of all of this I had a wonderful time studying in this University and
in this city and as sad as I am to leave all of this behind, I’m excited for what the future has in store for me!

On that note, I leave you, the reader, with my thesis and I can only hope it is an enjoyable reading
material.

Lia Kondova
Delft, August 2025
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Summary

Introduction
As car use in cities continues to grow, causing issues such as congestion, air pollution, and the in-
efficient use of public space, Municipalities across the Netherlands are working to address this by
promoting alternatives like shared mobility. For this purpose, certain policies are in place, but not when
it comes to small-to-medium-sized enterprises (SMEs). Thus, to investigate the mobility needs and the
factors affecting mode choice for business-related trips, the KeileCollectief in Rotterdam is taken as a
practical case study.

The reviewed literature shows that mode choice is shaped by a combination of socio-demographic fac-
tors (such as age, gender, income, education, household type, and vehicle ownership), operational and
context-related aspects (including parking availability, booking requirements, travel time, and weather),
and psychological influences (for example, driving pleasure, environmental responsibility, and habit).
Studies also suggest that a strong sense of community can encourage prosocial and sustainable be-
havior, although direct empirical links between workplace culture and shared mobility adoption remain
underexplored. This gap in the literature, combined with the practical need for SME-specific policy in-
sights, forms the basis for this research. And to address this, the following main research is formulated:

Howdo the employees of small-to-medium-sized enterprises (SMEs)make transportmode choices
for business trips?

To aid answering this question, three sub-research questions are formulated, namely:

• Which factors are relevant when it comes to choosing between sharedmobility options and private
car usage at the KeileCollectief?

• How do these factors, in combination with the aspect of workplace community values, shape
mode choice for the KeileCollectief employees?

• What lessons from the KeileCollectief pilot can inform the design of shared mobility policies tar-
geting SMEs?

Methodology
To answer the research questions, a mixed-method approach was used, combining expert interviews
and a stated choice experiment (SCE). The first step involved defining the key variables through a com-
bination of literature review and interviews with experts who are familiar with the KeileCollectief mobility
strategy. Based on the outcomes of the interviews, three attributes were selected: parking distance,
advanced booking time, and estimated arrival time. The SCE simulated realistic business trip choices
between different transport modes, namely private car, shared car/van, shared cargo bike, which were
most relevant for the KeileCollectief pilot. Survey respondents had to go through two separate choice
scenarios: one for small cargo (with private car, shared car, and shared cargo bike as options), and
one for large cargo (with only private car and shared car as options). The survey also included a socio-
demographic section capturing information such as age, gender, education level, income, employment
status, and the importance of community at work. Lastly, the Multinomial Logit (MNL) Model was uti-
lized to provide a deeper understanding of mode choice by determining which factors are influential
when selecting a given alternative.
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Results
Due to the lower than expected explanatory power of the initial models, which only included the at-
tributes as main effects, two extended models (one per scenarios) were created. These models also
included the covariates age, gender and community sensitivity, which arose as most important during
the expert interviews. The key findings can be seen in Table 1. In a nutshell, both models showed that
the internal motivation for choosing shared mobility for the sake of the KeileCollectief community was
not a driving factor for a successful transition. Even in a progressive and environmentally-conscious
community as the KeileCollectief, the biggest contributors to considering shared mobility were external
- removing parking spots, increasing the ease-of-use of shared mode, and other actions.

Table 1: Scenario Results: Small cargo vs. Big cargo

Scenario 1: Small cargo Scenario 2: Big cargo

Increased booking-in-advance time lowers the
utility of the shared modes

There is no baseline preference for the private
car

Perceived “late” arrival lowers the utility of the
shared modes

Perceived “late” arrival lowers the utility of the
shared car/van

Perceived “late” arrival hardly affects the utility
of the private car

Perceived “late” arrival significantly lowers the
utility of the private car

Increasing the distance to parking decreases
the utility of the private car

Increasing the distance to parking decreases
the utility of the private car

All age groups prefer the private car by default,
but are open to the shared car/van

There is no clear evidence that longer booking
time reduces the shared car/van utility

All age groups show little interest towards the
shared cargo bike

Respondents aged 65+ show a strong prefer-
ence for the private car over the shared car/van

Community values do not appear to be a strong
determinant in mode choice

Community values do not appear to be a strong
determinant in mode choice

Gender does not appear to play a role in mode
choice in the KeileCollectief context

All genders, as well as respondents under 65,
show no significant preference for shared car/-
van over private car or vice versa

Discussion
Despite the intuitive results for the operational factors, the model outcomes for the other aspects contra-
dicted the reviewed literature. These outcomes challenged the assumption that progressive work envi-
ronments or community-oriented branding would lead to more sustainable behavior in terms of mobility.
This was also enhanced by the lack information regarding shared mobility among the KeileCollectief
employees. When considering these outcomes, however, the aspect of certain model limitation should
not be forgotten. Such limitation include the modest sample size, which lead to a lower explanatory
power of the models. Despite this, the findings provide useful insights into the kinds of operational
improvements and behavioral levers that would need to be addressed for shared mobility adoption to
grow in SME environments.
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Conclusion and Recommendation
In conclusion, in order to improve the adoption of shared mobility in SME settings, vehicle usability
must be prioritized in order to tip the scales away from private cars and more towards shared mobility.
The shared options must not be just as convenient - they should be more convenient than the private
car in order to be truly competitive. This means reducing the need to plan far in advance, ensuring
vehicles are readily available, and locating them closer to users’ points of departure. Shared mobility
should also be made visible and accessible within the physical and social space of the workplace. One
approach could be to treat shared cars and bikes as part of a company’s own fleet - vehicles that are
familiar, always nearby, and used regularly. This is also in line with the community values, that SMEs
usually exhibit. Infrastructure changes such as priority parking spots or designated areas for shared
vehicles near office entrances could help normalize their presence.

Information and engagement also play an important role - companies and municipalities should orga-
nize interactive events such as info markets, workshops, or short demo sessions where employees
can see, try, and discuss the use of shared mobility in a casual and open way. The aim is not just to
inform, but to involve people in the initiative and create positive associations with the shared options
available. This could also strengthen the community values within the workspace, which could then
result in an increase shared mobility usage. In addition, this research shows that not all commonly
assumed behavioral drivers, such as age, gender, or even community sensitivity, are universally rele-
vant. In practice, shared mobility behavior is shaped more by contextual and operational constraints,
which implies that models should favor simplicity and empirical relevance over theoretical exhaustive-
ness. Most importantly - policy makers and the individuals, for whom policies are made, should work
together to achieve the transition towards shared mobility.
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1
Introduction

1.1. Background
Throughout the 20th century, the automobile has played a key role in the development of our society
- a role that can be characterized not just by its technological dimension, but also by its economic, en-
vironmental, social, cultural and political ones. [1] Initially only available for those of high social status,
[2] the attitudes towards the automobile changed as it became an object of mass production through
the invention of the assembly line in the early 1910s. The now faster-produced and reasonably-priced
automobiles became accessible also for the working class population and revolutionized their patterns
of working, living and leisure. [2] [3] People were no longer bound by public transport’s schedule or
fixed routes, or by the inconveniences of slow speed and bad weather that were not accounted for in
active modes of transportation. The automobile ensured that one could travel at greater distances at
their own convenience and comfort, which is why it became synonymous with freedom and indepen-
dence. [4] [5] [6] [7]

These seemingly endless possibilities that the automobile promised lead to a shift in urban planning to
accommodate for a car-dependent society. As cars became more abundant in cities, the congestion
and environmental issues became significant problems. [8] More space had to be opened for the new
and bigger roads and parking facilities, and these changes were at the expense of other street-users.
As green spaces and recreational facilities became more scarce by the mid-20th century, pedestrians
were pushed to the margins of the street. [4] This shift, however, was not optimal for society and in the
late 1960s and 1970s, concepts such as the ”woonerf” (from Dutch: ”living street”) arose as a response
to the situation. [9] This concept aimed at reclaiming the street as a safe and social space, vital for
social interaction, communal engagement and cultural enrichment. The ”living street” should also con-
tribute to the mitigation of environmental issues by incorporating green infrastructure for an enhanced
urban aesthetic, as well as improving air quality, and contributing to a healthier lifestyle. [10]

1.2. Present Day
The aim towards friendlier-to-people streets continues to be a popular topic in present day. This is
especially the case for countries like the Netherlands, which face an increasing demand for space due
to the economic growth, population expansion, and urgent sustainability transitions. [11] Especially in
big cities, such as Rotterdam, travel patterns and habits can be greatly influenced by land use plan-
ning. Questions are raised towards the future vision of the city, when it comes to the living, working
and recreational aspects. [12] In response, and with the aim of ensuring that Rotterdam’s future will be
resilient, the Municipality of Rotterdam has formulated an Environmental Vision for ”the City of Change”
(from Dutch: De Veranderstad). This vision describes goals related to the improvement of buildings,
water, soil, air, transport infrastructure and nature within the city. Balancing these goals is a difficult
task, however, as the Municipality has to choose how to make more space available while also re-

1



1.3. Case Study 2

specting the living environment of the residents and nature. These space considerations, coupled with
environmental concerns, is how the Mobility Approach for the city of Rotterdam has been formulated.
[13]

The main goal of this approach is to make mobility in general emissions-free in terms of freight transport
(in collaboration with carriers, forwarders, shippers, governments, knowledge institutes, and more), the
Municipality’s own fleet (garbage containers, maintenance vehicles, etc.) and personal mobility. [12]
Further, the Mobility Approach aims at creating more space for pedestrians, cyclists and public trans-
port, as well as reducing the amount of traffic in the city, by introducing car-limited zones, reducing the
speed limit to 30 km/h in the city, encouraging walking and cycling for better health, and introducing
shared mobility in the forms of bicycles, electric scooters and electric cars. The goal of these shared
mobility modes is to replace the private cars, which is a necessary change, as, compared to 1945
where there was one car per thousand inhabitants, there were just over 500 cars per thousand inhabi-
tants as of 2023. This is the equivalent of one car for every two people in the country. By introducing
shared mobility, this number can be significantly decreased, as one shared car, for instance, replaces
anywhere between 4 to 20 private cars. [14] Subsequently, by decreasing the number of private cars,
more space can be opened for other modes, recreational activities, and more.

Adopting shared mobility solutions, however, requires a shift not only in the mobility patterns of their
users, but also a behavioral one. This transition from ”ownership” and towards ”usership”, as aforemen-
tioned, is guided through different municipal policies related to car-limited zones, speed reductions and
more. These policies are usually clearly defined for residential areas and locations of big companies.
When it comes to small-to-middle-sized enterprises (SMEs), no shared mobility policies have been de-
fined as of yet. Thus, to better understand the intricacies behind applying these policies, theMunicipality
has ongoing projects, one of which is the KeileCollectief pilot (which will be discussed in more detail in
the next section), which aims to better understand how the employees of SME firms regard shared mo-
bility. The goal is that understanding SMEs like the KeileCollectief better would aid the Municipality into
tailoring their policies better according to the needs of such areas, thus filling a practical knowledge gap.

1.3. Case Study
The KeileCollectief pilot, is a project between the Municipality of Rotterdam, BMW and other stakehold-
ers. The pilot takes place at the MerweVierHavens (also known as ”Makers District”, or simply M4H) -
one of many former industrial locations on Rotterdam’s port, which are now undergoing redevelopment
in terms renewable energy initiatives, sustainable urban agriculture, clean technologies, and improving
the quality of life for the users of the area. This redevelopment is thus not only physical, but also a
cultural one, in which new spaces are created and old ones are refurbished, all with the idea of balanc-
ing residential, commercial and recreational aspects. [15] By refurbishing industrial heritage buildings
in the area and repurposing them into testing facilities or shared working spaces, [16] public decision-
makers and private actors are stimulated to participate in a long-term -, multi-domain -, multi-actor- and
multi-level thinking. [17]

The KeileCollectief pilot began as an initiative driven by innovative entrepreneurs who wanted to rede-
velop one industrial building, namely - the KeilePand, which can be seen in Figures 1.1 and 1.2. Their
idea, however, grew beyond just a shared space for different small-to-medium sized companies and
became a collective of like-minded people. Thus, the KeilePand, which was once a pre-war fruit and
vegetable shed and a transhipment warehouse, [18] now houses the so called KeileCollectief, which
consists of companies, ranging from architecture ones, woodworkers, interior designers, breweries,
coffee roasters, cheesemakers and more. [19] What is interesting about these companies is that they
combine making, doing and dreaming, which is achieved via workshops, pop-up exhibitions, live mu-
sic, culinary events and more. All of this aims to stimulate the M4H area users to participate into the
transition towards a better future in many different aspects, including mobility.
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To achieve this, the KeileCollectief began exploring shared mobility options, which was later seen by
the Municipality of Rotterdam and BMW as an opportunity to draw conclusions about certain shared
mobility implementation aspects. [18] [20] [21] This is how the KeileCollectief pilot began, guided by the
following objectives: ”test and understand mobility behavior, particularly how it changes when shared
mobility is offered and when other external factors impact the system”. The KeileCollectief pilot in-
volves ”learning from the experiences of a closed community of employees using shared mobility and
stimulating new community behaviors among residents and employees”. [20] This change in behavior
would ideally prevent traffic overload and reduce on-street parking in the area, ultimately opening space
for the realization of other possibilities. And to achieve a shift in mobility patterns, it is necessary to
first investigate the factors that affect such a community as the KeileCollectief that play a role in their
transport mode choices for business-related trip. [21] [20] To gain more insight, a literature review is
conducted, the outcomes of which are described in the following section.

Figure 1.1: The location of the KeilePand on the MerweVierHavens [22]

Figure 1.2: The KeilePand [22]
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1.4. Literature Review
Small- and medium-sized enterprises (SMEs) can be defined in terms of gross asset value, turnover
rate and number of employees, which is usually less than 250 employees. [23] [24] Another character-
istic of SMEs is that they usually cultivate a more innovation-driven workplace culture, in comparison
with larger companies, which is caused due to the fact that the employees in SMEs are predominantly
entrepreneurs. [25]

This innovation orientation in SMEs can be understood through the lens of innovation theory. It explains
how new practices or technologies spread within a social system, namely - they are more likely to be
adopted when they are seen as advantageous, compatible with existing values, and easy to try out.
[26] In this case, shared mobility can be viewed as a process innovation, which alters the way trans-
port is organized within a workplace. Whether it is adopted in SMEs depends on internal factors such
as organizational readiness, perceived utility, and cultural alignment. Such theoretical considerations
highlight why some SMEs may be more receptive to shared mobility initiatives than others. And since
SMEs account for over 90% of businesses worldwide, [23] [27] contributing significantly to economic,
industrial and social development, it becomes crucial to stimulate innovation there in order to grow on
the local, regional and national levels.

When discussing innovation, it can take many shapes and forms, but for the purpose of this study, the
focus will be on the adoption shared mobility in SMEs. [28] When it comes to the specific enablers,
barriers and opportunities for the successful implementation of shared mobility in SMEs, there are aca-
demic sources from all over the world, including Switzerland, [29] [30] Bangladesh, [31] the USA, [32]
Germany, [33] Canada, [23] Pakistan [27] and others. [34] [35] [36] [28] These sources examine the
factors that affect the choice of shared mobility from different angles: some focus on shared mobility
as a whole, while others focus on a given mode. Despite this fact, the findings are similar and will be
described in the next two paragraphs.

Firstly, according to the aforementioned reviewed literature, there are different socio-demographic fac-
tors that could play a role in mode choice in general. These factors are as follows: age, gender, income
level, education level, employment status, vehicle ownership, number of cars in the household, house-
hold type, household size, marital status, family situation, health, physical limitations (disability). These
factors affect mode choice in different ways, for instance - older individuals might be less open to us-
ing shared mobility due to technological difficulties or familiarity and habit of using their current mode.
Gender can also shape mobility choices, particularly due to differences in perceived safety, time con-
straints, and trip purposes. For example, women, who are the usually primary caregiver according to
traditional societal norms, may favor their own car for providing a much higher comfort level than other
modes, when transporting children or elderly people to school or medical appointments.

Further, the income level of an individual directly affects their capacity to choose certain transporta-
tion options, for instance - higher income individuals may be more inclined to use private cars due
to convenience and affordability, whereas lower-income individuals might be more price-sensitive and
open to using shared modes. Education level, on the other hand, may influence individuals’ aware-
ness and attitude towards environmental sustainability, and can also influence their understanding of
the health benefits that shared mobility can have. Other personal characteristics that can also have
an effect are marital status and household type, where household responsibilities or the presence of
having younger children can greatly influencing the practicality of shared modes. Finally, when choos-
ing a transport mode for commuting between an individual’s house and their workplace, the presence
of a private car in their household could greatly affect their choice for shared modes, especially if they
are a part-time worker, which is usually associated with the need for more flexibility and time-sensitivity.

All of these socio-demographic factors lead to further considerations, that are mode-based, context-
related or psychological. For the mode-based factors, such can be the vehicle purchase price, fuel cost,
maximum vehicle range (especially for shared mobility modes), fuel consumption, travel time, commut-
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ing expense, availability (also about shared modes), parking availability, parking rate, and ease of use.
For instance, the price of the vehicle, as well as the fuel, could influence cost-conscious individuals,
particularly those with lower incomes, making shared mobility a more attractive alternative due to its
pay-per-use structure. The maximum vehicle range - especially relevant for shared electric vehicles -
can be a barrier for longer trips, limiting their appeal. Similarly, vehicle availability can also play a key
role: if shared bikes or cars are not reliably available near the home or workplace, or have to be re-
served a certain amount of time in advance, they might lose their competitive edge. Here, the reviewed
literature sometimes links the booking process and the ease of use of shared vehicles.

Context-related factors include the temperature, precipitation, wind speed, or in other words - weather
conditions. Unfavorable conditions can reduce the attractiveness of active or semi-active modes. An-
other context-related factor could be urban design: in cities with well-developed cycling infrastructure
or integrated mobility hubs, shared modes become more viable. In contrast, fragmented bike lanes or
unsafe intersections create barriers to their use. Lastly, according to the literature, the psychological
factors could be driving pleasure, habit, innovation attitude, privacy, health benefits, perceived safety,
environmental responsibility and others. For instance, driving pleasure may cause some individuals to
prefer private cars, even when shared options are available. Habit can lead to mode inertia - where
individuals continue using their default mode despite knowing better alternatives exist. An individual’s
attitude toward innovation can affect openness to trying newer services like shared e-scooters or app-
based car sharing. Furthermore, concerns about privacy or lack thereof in shared modes may push
some users toward private options. On the other hand, perceived health benefits may make certain
shared mobility modes more appealing. Lastly, a strong sense of environmental responsibility can in-
crease willingness to use shared or public transport over more polluting private vehicles. All of the
aforementioned factors have been visualized in Table 1.1.

Table 1.1: Factors from the reviewed literature

Mode-specific factors Socio-demographic
factors

Contextual factors Psychological factors

Vehicle purchase price Age Temperature Driving pleasure

Fuel cost Gender Precipitation Habit

Maximum range of the
vehicle

Income level Wind speed Innovation attitude

Fuel consumption Education level Weather conditions Privacy concerns

Travel time Employment status Urban design Health benefits

Commuting expense Vehicle ownership Perceived safety

Vehicle availability Number of cars in the
household

Environmental respon-
sibility

Parking availability Household type

Parking rate Household size

Ease of use Marital status

Family situation

Health

Physical limitations
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Despite discussing all of the many aforementioned factors, the literature does not draw direct lines
between mode choice and the workplace culture - a factor highlighted as an important driver by shared
mobility initiatives, such as the KeileCollectief pilot. On the other hand, it does suggest that when indi-
viduals have a stronger sense of community, they are more likely to behave in ways, which presumably
benefit the whole group. [37] [38] This assumption finds theoretical backing in studies that link collective
identity to greater willingness to engage in prosocial or sustainable behavior, shifting towards shared
mobility. [39] [40] More specifically, individuals derive part of their self-concept from the social groups
they belong to, which in the case of the KeileCollectief translates to whether they feel a community be-
longing at their workplace or not. This community belonging can foster prosocial behavior and can act
as a motivator for aligning individual choices with collective goals, as suggested by the Social Identity
Theory. [41] In this case, such goals are opting for more sustainable and spatially efficient transport
modes like shared mobility. Lastly, psychological studies have shown that individuals with stronger
community values are more likely to exhibit environmentally responsible behavior due to an increased
awareness of others’ need, leading to heightened moral obligation and feeling of shared responsibility.
[42] [43] The question, however, remains: since it is assumed that SMEs such as the KeileCollectief
have a stronger community sense, would these community values also translate to innovative initiatives
such as shared mobility? This question encapsulates the literature gap that this research will be aiming
to address, tying it with the the practical knowledge gap of the efforts of the Municipality of Rotterdam
to better understand how shared mobility is regarded in SMEs like the KeileCollectief.

1.5. Problem Formulation
In order to address the practical and the scientific research gaps, the following main and sub-research
questions have been formulated:

Howdo the employees of small-to-medium-sized enterprises (SMEs)make transportmode choices
for business-related trips?

• Which factors are relevant when it comes to choosing between shared mobility options and pri-
vate car usage at the KeileCollectief?

• How do these factors, in combination with the aspect of workplace community values, shape
mode choice for the KeileCollectief employees?

• What lessons from the KeileCollectief pilot can inform the design of shared mobility policies tar-
geting SMEs?

1.6. Thesis Scope and Outline
As it can be derived from the aforementioned, the scope of this thesis are closed communities of SMEs
in Rotterdam. Moreover, the criteria of this thesis have been fulfilled over the course of about 40 weeks,
which is in line with the part-time nature of this project. The structure of the report is as follows: the
background introduction and problem formulation in the current chapter are followed by a description of
the methodology used, which can be seen in Chapter 2. Chapter 3 presents the results of the selected
methodological approach, which is followed by a critical discussion of the outcomes and a reflection and
evaluation the chosen methodology, which can be found in Chapter 4. Finally, Chapter 5 concludes the
report by answering the main and sub-research questions and suggesting recommendations for future
work.



2
Methodology

This chapter presents the step-by-step process that was followed to derive meaningful insights from
this specific case study of the KeileCollectief. First, expert interviews were conducted to gain a deeper
understanding of the daily mobility patterns and preferences of KeileCollectief employees. These in-
sights provided valuable context, confirmed several findings from the literature review, and introduced
additional factors that were previously overlooked. Based on the outcomes of these interviews, a
stated choice experiment (SCE) was developed to examine how various operational, contextual and
psychological factors influence employees’ willingness to switch from their private car to shared mobility
options for business-related trips. Following this, the chapter outlines how the choice alternatives and
experimental scenarios were constructed, how relevant attributes and attribute levels were selected,
and how the final choice tasks were generated using Ngene. Furthermore, the design, distribution and
implementation of the survey are discussed, as said design formed the primary data collection instru-
ment for the SCE. The final sections describe the process of transforming the collected data into a
suitable format for discrete choice modeling using Biogeme, followed by a brief discussion on model
specification and estimation of basemodels. The chapter concludes with an overview of the respondent
sample and the necessary considerations made to ensure statistical validity.

2.1. Expert Interviews
To make these factors more relevant for SMEs in Rotterdam, the case of the KeileCollectief became
an integral part of this project. As aforementioned, the KeileCollectief houses an abundance of firms,
ranging from beer brewers and woodworkers, to architects and interior designers, which makes the dif-
ferences in transportation needs apparent. To better understand the nuances of these needs, a number
of firms within the KeilePand were invited for an interview. In preparation, it was essential to study the
key principles of conducting expert interviews to ensure methodological rigor. Expert interviews, by
their nature, are a more concentrated and efficient method of gathering data than, for instance, obser-
vations, which can take much more time and resources, rendering the project infeasible. Experts are
thus seen as a point of ”crystallization” for practical insider knowledge, which might be difficult to be
gained via said observations or via research. In addition, expert interviews are usually semi-structured
and contain open questions with the goal to obtain additional authoritative opinions and professional
assessment of a given situation or research topic. Finally, due to the experienced nature of the expert,
the data collected during the interviews is considered reliable and does not need additional screening.
[44] Thus, the input of the expert interviews conducted at the KeileCollectief became one of the building
blocks of a stated choice experiment, as well as its alternatives and attributes. [45]

7
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To gather this input, a few firm representatives, from Group A, Woodwave and Rechtstreeks agreed to
be interviewed. The interviews were then scheduled and conducted in a semi-formal online setting for
about 30-60 minutes between February 20th and March 4th 2025. The following list of questions was
presented to the interviewees:

• How do you come to work every day?
• What factors do you consider before choosing your transport mode for reaching your workplace?
• What factors do you consider before choosing your transport mode for a business trip?
• What is the current mobility situation in the KeilePand region, how do employees come to work?
• What do you consider to be enablers and barriers for introducing shared mobility in the region?
• Is there anything you would like to add that was not discussed this far?

The outcome of the interviews were as follows: firstly, when it came to mode-specific factors, the in-
terviewees identified travel time to be one of the most important factors affecting the KeileCollectief
employees in their daily choice for a transport mode, as it greatly affects the perceived efficiency and
practicality of a transport mode). Other such factors were the parking availability, as easy access to
a close-by parking lot increases the perceived convenience of transport modes, and the ease of use,
because the easier a mode is to be used (also including aspects such as booking, for instance) the
more likely it is that that mode will be chosen. This was also suggested in the reviewed literature. Fur-
ther, the most important socio-demographic characteristics, according to the interviewees, were the
household situation of an individual (single/multiple adults, with(out) kids), as well as the potential
presence of a physical limitations, as these two aspects would greatly affect one’s mobility patterns
and and before- and after-work activities.

Lastly, certain contextual and psychological factors arose as most important for a community such as
the KeileCollectief. Such factors were the weather conditions (which in the literature were split into
temperature, precipitation and wind speed), the health benefits and environmental effects that a
transport mode could have, and the individual’s habits (an interesting example here is that one of the
interviewees mentioned he had a decade-long habit of smoking in his car, which made shared mobility
less attractive for him, as smoking there is usually not allowed). There were also a few factors that
were highlighted during the interviews, which were not mentioned explicitly in the reviewed literature
were the amount of cargo to be brought during a business-related trip, and the distance from home
to work of an employee, as the greater the distance, the more likely it became that an individual to
choose their private car in the morning, and to subsequently use it during the day for business-related
trips. To depict more clearly how the interviews and the literature overlap with or complement each
other, the following visualization (Figure 2.1) was created, including a legend at the bottom to guide
the reader. The figure also includes the most important factor that arose from the KeileCollectief pilot
brief, namely - the community values, which are included in the category of psychological factors.
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Figure 2.1: Factors affecting the choice of shared modes among SME employees
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2.2. Stated Choice Experiments
2.2.1. Basic Terminology
By narrowing down the factors that could be affecting the employees of the KeileCollectief when mak-
ing a choice for a transport mode choice, the expert interviews, together with the reviewed literature
created a foundation for constructing stated choice experiments (SCE). The aim of such experiments
is to explore the trade-offs between these factors, [46] but before diving into that, it is first important
to understand how SCEs work. This type of experiments are suitable for situations, in which historical
data is not available, which means that the target audience is presented with hypothetical choice sce-
narios involving two or more alternatives, each of which is described by several attributes. [47] These
scenarios describe the context in which a choice must be made, as well as its adjacent elements. Such
elements are the choice tasks (or choice situations), each of them containing a set of alternatives that
respondents have to choose from. [45] Alternatives can be labeled or unlabeled, depending on whether
they refer to inherently different options (such as different modes of transportation) or to generic options
(such as different tier plans of a given service), respectively. In turn, each alternative is described by a
number of characteristics, known as attributes, which have specific levels. Depending on the desired
research objective, these levels can represent qualitative data (such as colors, comfort, education, etc.)
or quantitative (temperature, cost, travel time, distance, etc.). [46] Varying the attribute levels until all
possible combinations are achieved is how the number of choice tasks is determined. All of these
different combinations are encapsulated in the so-called scenario, which describes a hypothetical sit-
uation, in which a choice must be made in a stated choice experiment.[45] Figure 2.2 visualizes the
relationship between the aforementioned terms.

Figure 2.2: Stated choice experiments terminology [48]

2.2.2. Alternatives and Scenarios
For the purpose of this research, it was first important to understand what type of alternatives there are
when it comes to shared mobility. In broad terms, there are many types, for instance - cars, (cargo)
bikes, vans, scooters, and many more. The ones which were considered for the purpose of this re-
search, which were also stated in the Municipality’s KeileCollectief Pilot Brief, were the shared van,
shared car and shared cargo bike. Here it was important to note that the shared van and shared car
were combined in a single alternative. This was done in order to decrease the number of choice tasks,
the construction of which will be detailed in further sections. An attempt to decrease the choice tasks
will be made continuously in order to achieve statistically significant results with a smaller amount of
experiment participants - an expected aspect of conducting experiments at an SME. Thus, the two
types of shared alternatives - bigger (car or van) and smaller (cargo bike) were compared to the usage
of the KeileCollectief employees’ own car.
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The three alternatives, which were inherently different in their nature and thus appeared as ”labeled”
in the SCE, were as follows:

• ”own car” (also referred to as ”private car” at some points of this report) - where the employee
arrives with their own car to work and then uses it during their business trip;

• ”shared electric car/van”, where the employee arrives to work with public transport or active
modes, and would now like to use the shared car/van during their business trip;

• ”shared electric cargo bike”, where the employee arrives at work by public transport or active
modes and would now like to use a shared cargo bike during their business trip.

The distinction bigger versus smaller shared mode became important when considering the amount of
cargo that an employee has to transport during a business-related trip. As aforementioned, the amount
of cargo was a factor that arose as important for the KeileCollectief employees during the expert inter-
views. Due to the very different nature of the companies of the KeileCollectief (as described in Section
1.3), it was not difficult to imagine that the employees from the different companies would have differ-
ent needs when it comes to business-related trips and subsequently - cargo transportation. Thus, this
factor shaped the setting in which the experiment’s participants would have to make a mode choice.
And in order to quantify it, the following two scenarios were created, namely - ”small amount of cargo”
(such as a backpack or a laptop, or in other words - something that can easily be transported also via
the shared cargo bike) and ”big amount of cargo” (such as a piece of furniture, crates of food, or in
other words - cargo not feasible for transportation via the cargo bike).

2.2.3. Attributes and Attribute Levels
After deciding on the alternatives and scenarios, the relevant attributes and their levels were con-
structed. The attributes were derived from the expert interviews that were conducted at the KeilePand,
and were named as follows ”parking distance”, ”estimated arrival time” and ”booking in advance”. The
first attribute was chosen in line with the strategy of the Municipality of Rotterdam and the KeileCollec-
tief to remove the parking spots for private cars that are right next to the KeilePand, and in their place
install parking spots for shared vehicles. This would mean that employees would have to walk further
to reach their private car, than if they would choose the shared mobility options. How sensitive the
employees of the KeilePand would be to the distance between their workplace and the new parking
spots for their private car, was explored via the introduction of the following attribute levels:

• ”50 meters”: This attribute level was chosen as the baseline, since parking within 50 meters of
the workplace is widely considered convenient and desirable by car users. According to research,
approximately 40% of people are willing to use a car when parking is available within this distance;
[49]

• ”400meters”: At 400meters walking to a parking, the willingness of individuals to walk to a parking
spot, or in other words - to use their own car, drops to only 5%; [49]

• ”200 meters”: This attribute level was selected as a middle ground between the other two levels.

The next attribute, ”estimated arrival time” was adapted from the factor ”travel time”, derived from the
expert interviews. This adaptation was necessary due to a challenge that was encountered during the
construction of this experiment, namely - as different employees would be making business trips to
different destinations, it would become impossible to quantify the different amounts of time it would
take them to reach said destination. This meant that the attribute levels could not be based on a given
distance or vehicle speed, and had to thus be considered not as the trip duration, but as the time dif-
ference between an employee’s expected arrival time at a given location and their actual arrival time,
regardless of the travel distance. The attribute levels were then assigned as ”- 10 minutes”, ”0 minutes”
and ”+ 10 minutes”, meaning that a person arrives 10 minutes earlier than they expected, or exactly
when they expected, or 10 minutes later than they expected, respectively.
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The reason behind these differences between expectation and reality, as explained in the survey, could
be attributed to factors such as traffic or more/less direct routes, the use of high-occupancy vehicle
lanes, and others. The reason for choosing the 10-minute threshold was because, according to pedes-
trian behavior research, it usually takes about 5 to 10 minutes to walk 400 meters, which is the maxi-
mum parking distance used in this experiment. This means that in a situation where an individual has
to choose between taking their own car, which is parked 400 meters away and is expected to arrive
”on time”, and a shared car parked in front of the building which is also expected to arrive ”on time”, the
shared car will still be faster, as the walking time to the parking spots for private cars is avoided.

The third and final attribute was based on the factor ”ease of use”, derived from the expert interviews.
Again, in order to quantify it, this factor was adapted into ”booking in advance”. Another name for
this attribute was considered initially, namely - ”booking difficulty”, however it was later discarded in
order to avoid using biased language. Thus, the attribute ”booking in advance” was defined as the
duration between the booking of a shared vehicle and its actual availability. This attribute was used to
better understand the trade-offs between perceived reliability, in terms of vehicle availability when one
is needed, and perceived difficulty of booking, in terms of viewing planning ahead as an extra step, thus
making shared vehicles presumably more difficult to use. The following attribute levels were selected:

• ”0 minutes”: In this case, there is an abundance of shared vehicles in front of the KeilePand, thus
a reservation in advance is not necessary;

• ”30 minutes”: Shared vehicles are not always available, thus a booking must be made 30 minutes
in advance to ensure vehicle availability;

• ”60 minutes”: Shared vehicles are not always available, thus a booking must be made 60 minutes
in advance to ensure vehicle availability.

And for the creating of the choice situations, which will be described in the following section, the at-
tributes ”parking distance” and ”estimated arrival time” will be used to create trade-offs for private car
in the experiment, while ”Booking in advance” and ”estimated arrival time” will be used for the shared
vehicle alternatives. Once more, it is important to note that many other factors, derived through the
literature could have been included in the experiment, at the expense of increasing the number of
choice tasks and necessitating more experiment participants. As aforementioned, a conscious effort
was made against that, meaning that only the factors mentioned in the reviewed literature and later
confirmed in the expert interviews, as well as the unique factors that arose during the expert interviews
were considered.

2.2.4. Choice Situations Generation
After selecting the attributes and their levels, it is time to construct the choice tasks. This is done via
Ngene - a software tool, which enables the construction of experimental designs that systematically
vary alternatives and attribute levels to investigate individual decision-making behavior. [45] Before
that can happen, however, a decision must be made regarding the type of estimation the model would
be doing, namely - whether main or interaction effects would be estimated. Main effects can be de-
fined as the single attribute on the choice outcome, independent of other attributes. This is reflected in
the Ngene code in terms of the utility functions, which in this case includes each attribute separately.
In contrast, interaction effects present the combined effect of two or more attributes and occur when
the effects of one attribute depends on the level of another. In this case, the utility functions contain
products of two variables. Here it is integral to consider the fact that due to their nature, main effects
would eventually produce fewer choice tasks, allowing for simpler designs, which can be beneficial in
situations with smaller sample sizes. [46] In this research, a decision was made to estimate the main
effects, due to the small sample size available. Another reason is that interaction effects are not really
relevant when it comes to transportation, thus including them might only add marginal improvements
in model fit, while increasing the risk of multicollinearity or overfitting. [50] Lastly, when it comes to
creating interpretations for for policy and design recommendations, main effects are easier to interpret
due to the far-too-complex outputs of adding interaction effects to the model. [51]
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Another aspect that can drastically increase the number of choice tasks is the nature of the utility func-
tion, or in other words - the overall attractiveness or value of a given option, based on its attributes.
The linear utility function can be used for testing more straightforward trade-offs, while the non-linear
one can capture increasing/decreasing sensitivity and saturation of complex interactions. The latter
also results in an increased number of choice tasks. With this information in mind, a decision was
made to test the straightforward trade-offs between the alternatives, and thus the utility functions were
made linear. Next, it was time to choose an experimental design, which would determine the number
of choice tasks. Such designs are the full factorial design (which contains all possible combinations)
or a fractional factorial design (which is a subset of the full factorial design. [46] As aforementioned,
interaction effects usually do not exist in the context of transportation and are thus assumed to be zero,
not all combinations of attributes are necessary. Therefore, a design is usually deemed efficient even
if it exhibits a fraction of all of these alternatives. This also made the orthogonal design, which is a type
of fractional factorial design that ensures zero correlation between attributes, most logical to use in this
context. [46] [47] And in order to create an orthogonal design, the choice tasks were constructed simul-
taneously due to the labeled nature of the alternatives. Besides simultaneous choice set construction
(which generates a full profile for all alternatives at the same time), there is also another type - sequen-
tial choice sets creation (where one alternative is constructed first, after which the others are derived
from it). For the purpose of this research, the first type was used due to the fact that the experiment
contains labeled alternatives. [46] [47]

All of these aspects were reflected in the Ngene code (which can be seen in Appendix C), and subse-
quently, in the generated choice tasks, which can be seen in Appendix D. These choice tasks were 21 in
total - 12 for the first scenario (small amount of cargo) and 9 for the second (big amount of cargo). And
after the process of choice tasks generation was completed, it was time to create the survey, namely -
the instrument that was used to capture the experiment subjects’ preferences in the different situations.

2.3. Survey
2.3.1. Survey Design
Before creating the survey, certain considerations were made to ensure the clarity of the instructions
given, as well as the security of information collected. Decisions were necessary in many aspects of
the surveying process, including the very initial one - the selection of an adequate platform for the sur-
vey creation. For the purpose of this project, Microsoft Forms was selected due to its compliance with
GDPR regulations, [52] as well as its seamless integration within the TU Delft digital environment, en-
suring an increased level of data protection. Careful considerations were also made about the aspect
of information presentation, which can be split in two sub-aspects, the first one being the language
used in the survey. As surveys usually contain a large amount of text explaining the setup and purpose
of the experiment, the language used has to be clear, concise and unbiased. Further, complicated
sentences and technical jargon must be avoided as much as possible. This is a crucial consideration,
that would enable people from different educational backgrounds to easily navigate through the survey.
This approach was particularly important because the expert interviews revealed that the KeileCollectief
employees had highly diverse professional and personal profiles, meaning that overly technical wording
could discourage participation or lead to misinterpretation of the scenarios. An example of how these
aspects were considered in the context of this research is the naming of one of the attributes ”ease of
booking” instead of ”booking difficulty”, which was mentioned in Section 2.2.3.

The second aspect of information presentation is unsurprisingly the visual one. Here, it was impor-
tant to consider the underlying logic used when presenting information, not only in terms of consistent
text fonts and sizes, and visual heuristics (”middle means typical”, ”top means first”, ”near means re-
lated”), but also in terms of the symbols used (symbol of a car instead of writing ”car”) and their color
schemes. [53] The symbols used in this survey were sampled from a copyright-free platform [54] and
were selected in order to represent the different alternatives and attributes, as can be seen in Figure 2.3.
Moreover, certain images were generated with the help of AI, in order to create a better visualization for
present versus future scenarios. More specifically - the AI software was presented with a photo of the



2.3. Survey 14

area around the KeilePand as seen in 2025, and was asked to re-imagine it in a potential future scenario
where the area is repurposed, as can be seen in Figure 2.4. The inclusion of these visuals was based
on expert interview feedback that visual clarity and recognizable context (such as actual KeilePand
surroundings) would help respondents better relate to the hypothetical scenarios, thus improving the
quality of their responses. These considerations and choices made from a design perspective were
aimed at enhancing the respondents’ experience, ensuring their motivation to participate in the survey
and subsequently producing more reliable data.

Figure 2.3: Visual elements used in the survey

Figure 2.4: Re-imagining Google Street View images of the parking spots around the KeilePand with AI
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When it came to the specific content of the survey, it contained a few parts, each presenting a new
set of information, instructions or questions to the respondents. The first part of the survey presented
respondents with some background information about the researcher and the purpose of the project,
after which an incentive for participation in the experiment was introduced. This incentive would be
awarded by the KeileCollectief to four lucky randomly chosen respondents, and would be in the form
of a ticket to the popular event ”Cinema Culinair”. [55] The first part ended with a statement about
respondents’ consent to voluntarily participate in the survey. The second part gave a detailed explana-
tion about the two scenarios (small and big amount of cargo), and the three alternatives (private car,
shared car/van and shared cargo bike) and their characteristics (parking distance, estimated arrival
time and booking in advance). These elements were selected directly from the factors identified in the
expert interviews as most influential for the KeileCollectief employees’ mode choice, ensuring that the
scenarios reflected realistic decision-making situations for this specific SME community.

Following these explanations, the participants entered the third part, where they had to experience the
21 choice situations and state their choice about whether to continue using their own car for business-
related trips, or to instead switch to one of the shared mobility options. The choice situations were
constructed to reflect trade-offs between the factors prioritized in the interviews, allowing the survey to
capture respondents’ sensitivity to each factor in a controlled way. The fourth part of the survey aimed at
collecting socio-demographic data from respondents, such as their age, gender, yearly income, house-
hold size and more, which were included because the literature review and expert interviews both
indicated that these variables could influence mode choice. The fifth and final part collected informa-
tion on participants’ current travel behavior mode-considerations. The questions presented in that part
addressed their primary mode of transport, frequency of business-related trips, personal health- and
environmental considerations and others. These final questions were designed to provide context for
interpreting the choice experiment results, again reflecting the themes highlighted in the expert inter-
views. The survey concluded with a gratitude statement, which, along with the rest of the survey, as it
was presented to the KeileCollectief, can be seen in Appendix A.

2.3.2. Survey Distribution
The survey design stage was followed by the distribution stage. Before deployment in the targeted set-
ting, it is usually wise to first launch the survey in a pilot version, or in other words - testing setting. This
step allows for gathering feedback from both academic peers and personal contacts, thus identifying
potential areas of improvement. [53] Thus, a demo-version of the survey was sent out unofficially to
people from both academic- and non-academic fields. Their experiences were documented and their
feedback, when relevant, was incorporated in order to make the questions of the survey clearer and
easier to understand. When these improvements have been implemented, the survey was ready for full
deployment. To achieve this, there are different methods that can be considered, according to literature,
namely - by telephone, by (e-)mail and/or face-to-face. The latter is usually the most preferred one for
this type of research, as it has proven to achieve higher engagement level and response rates than the
other methods. After initial contact with the target group is made, the e-mail distribution method can
be employed. And although it is deemed as less effective than face-to-face distribution, it can still aid
it via providing respondents with more flexibility in terms of participation. [56]

When it came to the distribution of the survey at the KeileCollectief, the main distribution tactic was
face-to-face. This part of the research was conducted live in the KeilePand in the middle of May 2025,
where respondents were approached during different points of their workday. After a brief introduction
of the researcher and the project, they were handed a poster with a summary of the survey goals and
a QR-code, which they would be able to scan and be lead to the survey online. The poster was de-
signed to appeal to the creative spirit of the KeileCollectief employees, and thus strayed away from the
classical academic design. Bright colors and images were used to capture the attention of potential
respondents, regardless of whether the posters were handed to them personally, were put on their
coworker’s desk or were laying on tables and leisure spots around the KeilePand. The poster, as re-
ceived by the KeileCollectief employees, can be found in Appendix B.
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This face-to-face distribution, however, proved to be challenging as it made it difficult to reach all em-
ployees in person. This was due to distribution limitations, timing constraints and irregular office atten-
dance due to remote work arrangements. An important note must be made here: while it was initially
presumed that the 400 employees of the KeilePand would be reached, as time went by this became
questionable. This was due to the fact that not much support was provided by the KeileCollectief during
many of the phases of this project, including the survey distribution one, which differed from the original
plan. Thus, the survey distribution relied primarily on the initial face-to-face contact. It was later aided
ever so slightly by an office newsletter, which spread the poster to the KeileCollectief employees by
e-mail. This, in theory, would have been a helpful measure, as it made it possible for employees to
participate in the survey in a more suitable for them time, but also on a larger device. In practice, the
newsletter generated about 20% of the survey responses.

2.4. Data Analysis
To perform an analysis of the discrete choices, collected during via surveying at the KeilePand, the
Multinomial Logit (MNL) Model was utilized. The idea behind this model is to provide a deeper un-
derstanding of mode choice of the experiment’s participants. The MNL determines which factors are
influential when selecting one of the given alternatives, [57] assuming that there is an observable utility,
associated with each alternative, as well as a random identically and independently distributed random
error. [58] In order to perform this analysis, however, certain actions had to be taken beforehand, and
their detailed description can be found in the following subsections.

2.4.1. Data Processing
In order to analyze the data, Biogeme - a 2003-developed software for estimation of discrete choice
models, currently available as a Python package, [59]) was utilized. To be loaded with Biogeme how-
ever, the respondent-specific choice data had to be converted to a long-format file, where each row
corresponds to one choice situation, experienced by a given respondent. The columns, on the other
hand, represented the specific characteristics per choice situation per respondent, thus containing the
respondent ID, the choice situation ID, the chosen alternative (1 being private car, 2 - shared car, 3
- shared bike), the attribute levels for each alternative, as well as the socio-demographic covariates
coded as binary dummy variables. This long-format structure made it possible to estimate the utility
functions that capture how the different attributes and individual-level characteristics influenced mode
choice.

2.4.2. Model Specification
Due to the fact that there were two distinct scenarios, namely - small and big amount of cargo, it was
necessary to create two separate base models, consisting of the main attribute-level effects (parking
distance, estimated arrival time, booking in advance) only. Equations 2.1, 2.2 and 2.3 illustrate how
the utility functions were constructed. Here it is important to mention that the all the last utility function,
namely - for the shared cargo bike was used only in the first scenario, as the second one does not
contain that alternative. After creating the utility functions, the two base models follow to be estimated
via MNL. In such experiments, a Rho-square value of 0.2 to 0.4 is considered indicative of an excellent
model fit, meaning that the model succeeds at explaining the choices that respondents made. [60]

V1 = ASC pc + βpc
pd · private_car_parking_distance + βpc

at · private_car_arrival_time (2.1)

V2 = ASC sc + βsc
ab · shared_car_advanced_booking + βsc

at · shared_car_arrival_time (2.2)

V3 = ASC sb + βsb
ab · shared_bike_advanced_booking + βsb

at · shared_bike_arrival_time (2.3)
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2.4.3. Number of Respondents
Lastly, beforemoving onto the results of themodels, it is important to address a topic mentionedmultiple
times during this chapter, namely - the number of respondents. In other words - to ensure that the
results of the models would be statistically significant, it was important that enough responses would
be collected. Thus, assuming a minimum number of responses was necessary. This number was
calculated via Equation 2.4, where t is the number of choice tasks in the experiment, a is the number of
alternatives, c is the maximum number of attribute levels in any attribute, and n is the minimum number
of respondents. [61]

n · t · a
c

≥ 500 (2.4)



3
Results

3.1. Data Sample
3.1.1. Sample Size
Following Equation 2.4 from Chapter 2, where t (the number of choice tasks in the experiment) equals
21 (12 from the first scenario and 9 from the second), a (the number of alternatives) equals 3, and c (the
maximum number of attribute levels in any attribute) equals 3, it is possible to calculate the minimum
number of respondents n. This can be seen in Equation 3.1, which shows that the minimum number
of respondents to the survey must be at least 24. This condition was satisfied, as the survey got 57
respondents. Later, two of them were excluded due to suspicion of untruthful participation - only the
first option of each question was selected. After this exclusion, 55 respondents were left.

n ≥ 500 · c
t · a

=
500 · 3
21 · 3

= 23, 8 (3.1)

3.1.2. Socio-demographic Composition
According to the survey results, the sample population is composed of about the same percentage
of women and men and a very small amount of people who identified as ”other”. More specifically,
about 47% of survey respondents were women and about 52% were men, which matches perfectly the
gender distribution of the Dutch workforce. [62] The biggest respondent age group was the 25 to 34
year olds with about a third of the population, followed by the 25 to 44 and 45 to 54 year olds. This is
similar to the typical age composition within SMEs and workplaces in general, where the biggest age
group is usually the 45 to 54 year olds, followed by the 25 to 34 and 35 to 44 age brackets. [63] The
predominance of younger people, however, may cause very slight biases in the results. However, the
most important thing here is that the statistically smallest groups of people younger than 24 years old or
older than 55 years old were not overrepresented in the survey sample, avoiding having bigger biases.

18
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Figure 3.1: Age distribution of respondents

Figure 3.2: Gender distribution of respondents

Education-wise, the biggest group was that of the employees with a higher education, representing over
75% of the population, with about 15% of respondents indicating a completed intermediate vocational
education, leaving those with a lower education than that at less than 10%. These percentages differ
significantly from the statistical data about the Dutch workforce, which reports 37%, 37% and 27% for
each of the three educational categories mentioned, respectively. [64] This means that the sample of
respondents is more highly educated than what is expected on average, which might skew the results
by over- or underrepresenting certain socio-demographic groups.
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Figure 3.3: Education levels of respondents

The majority of the employees, or more specifically - about 80% also indicated that they live in house-
holds with no children under 13 years old. An important note here is that not having children under
13 does not necessarily mean that a household does not have any children, on the contrary - they
might just be older. This distinction of under versus over 13 years of age was initially made with the
assumption that children under 13 might require more care from the parent(s), in the form of trans-
port to and from school and other such activities. [65] Such caregiving responsibilities can influence
transport choices, as parents may need to factor in additional stops or time flexibility, making the use
of a personal vehicle more appealing. For example, individuals who drive their own car to drop off
children at school in the morning might continue using that same car for business-related trips during
the day, rather than switching to a shared mobility option. [33] It was difficult, however, to draw conclu-
sions about how the household composition of the KeileCollectief employees compares to the average
Dutch household. This was because in the national statistics households are characterized based on
whether there are children at all, without making a difference about their age, or whether a household
was composed by a single or multiple people. [66]

Figure 3.4: Household composition
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Another aspect that was difficult to compare was the physical limitations aspect, where 10% of em-
ployees indicated the presence of such disability. The survey question, however, was not specific
enough as to how a physical limitation was defined, namely - whether the respondent has a condition
which could somehow affect their mobility patterns. It was possible, on the other hand, to compare the
KeileCollectief income levels with the statistically average ones for the Netherlands. According to the
survey results, the biggest income bracket among the KeileCollectief employees was the €20K to €40K
one with around 38%, followed by all other brackets with about 15%, except those employees earning
over €80K annually, who represented about 5% of all employees. This, more or less, matches the data
from national statistics. [67] What did not match, however, was the distribution between part-time and
fill-time workers, which was about 25% to 70%, respectfully. This differed from the national statistics,
which reported almost equal levels of part-time and full-time employees. This difference should be
taken into account when drawing conclusions later.

Figure 3.5: Presence of physical limitations among respondents

Figure 3.6: Yearly income levels of respondents
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Figure 3.7: Employment type of respondents

When it came to mobility patterns, around 80% of the KeileCollectief employees reported having a
driver’s license, which matches the percentage reported by the National Bureau of Statistics in the
Netherlands. [68] Surprisingly, despite almost half of the population living within 5 kilometers of their
work place, about 50% of employees indicated they drive to work either on a daily basis, or less reg-
ularly. This matches the data reported by national statistics. [69] This overwhelming percentage was
also in line with the fact that a bit over half of the employees indicated they have at least one private
car in their household. In contrast, the average amount of cars per capita in the Netherlands is about
1 car per every 2 people, [70] meaning that the survey sample has more car-free households. As for
making business trips during work-hours, the biggest group was those who traveled over 20 kilometers,
representing a third of the entire sample population. However, business trips in general were a rare
event for about half of the population, with a fifth of it never having to make such trips.

Figure 3.8: Driver’s license possession among respondents
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Figure 3.9: Number of cars in household

Figure 3.10: Distance between respondents’ homes and the workplace

Figure 3.11: Frequencies of commuting with own car
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Figure 3.12: Business trip distance distribution

Figure 3.13: Business trip frequency distribution

Further, the psychological questions were answered as follows: about half of the sample population
indicated (either moderately or to a high degree) that they consider the effects their transport mode
would have on the environment. About 40% of the population showed that they consider their health
when making a mode choice. Interestingly, almost the same amount of people indicated that they do
not have such considerations, leaving about a fifth of the population neutral. Over 70% of the popula-
tion showed that weather considerations indeed affect their choice of a transport mode on their way to
work. Lastly, about 65% of the employees indicated that a community feeling is an important aspect of
their work life. More details can be seen in Figures 3.1 to 3.17.
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Figure 3.14: The importance of a community at the workplace

Figure 3.15: Respondents’ levels of environmental considerations when choosing a transport mode for commuting between
their home and the workplace

Figure 3.16: Respondents’ levels of considerations for their health when choosing a transport mode for commuting between
their home and the workplace

Figure 3.17: Respondents’ sensitivity to weather conditions when choosing a transport mode for commuting between their
home and the workplace
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3.2. Model Outcomes
In this section, the outcomes of the MNL models will be discussed. As aforementioned, the desired
Rho-square value must of al least about 0.2 to 0.4 for the model to successfully explain the choices
that respondents made. In the case of this research, however, lower values of about 0.1 to 0.2 were
achieved, which will be further discussed in Subsections 3.2.1 and 3.2.3. Although lower than the ”ex-
cellent model fit” threshold, these values are not an indication of poor model performances. On the
contrary - they are an expected consequence of the low amount of survey respondents and can still
lead to statistical significance (achieved when the p-values are lower than 0.05). [60] Despite this, an
attempt was made to improve the model fit by expanding each of the basic models to also include the
covariates age, gender and community sensitivity. The reason for including age and gender, instead of
other factors mentioned during the expert interviews, was in order to avoid overcomplicating the model.
A more complex model would have been more logical when working with more respondents. Thus, an
assumption was made that since age and gender are the two most basic individual characteristic, all
other factors that affect mobility are directly related to them. [71]

As for including the community values factor in the extended model, this was done in line with one of
the goals of this research, which was encapsulated in Subresearch question 2. These covariates were
added as main effects, instead of as interaction effects, as for the latter a much larger sample size
is necessary. Equations 3.2, 3.3 and 3.4 illustrate how this was incorporated in the utility functions,
effectively building upon the base model utility function, which was shown via Equations 2.1, 2.2 and
2.3. The two extended models were also estimated via MNL. The Python programming code, used to
estimate the models, can be seen in Appendix E. (Note: only the Python codes for Scenario 1 model 1:
base and model 2: extended are provided. The other two models are very similar, the only difference
being that anything related to the shared cargo bike alternative is removed.) Table 3.1 provides an
overview of how the different alternatives, attributes and attribute levels were presented in the model.

V1 = ASC pc + βpc
pd · private_car_parking_distance + βpc

at · private_car_arrival_time

+
∑
k

βpc
k · COMMUNITY _BELONGINGk +

∑
l

βpc
l · AGE l +

∑
m

βpc
m ·GENDERm

(3.2)

V2 = ASC sc + βsc
ab · shared_car_advanced_booking + βsc

at · shared_car_arrival_time

+
∑
k

βsc
k · COMMUNITY _BELONGINGk +

∑
l

βsc
l · AGE l +

∑
m

βsc
m ·GENDERm

(3.3)

V3 = ASC sb + βsb
ab · shared_bike_advanced_booking + βsb

at · shared_bike_arrival_time

+
∑
k

βsb
k · COMMUNITY _BELONGINGk +

∑
l

βsb
l · AGE l +

∑
m

βsb
m ·GENDERm

(3.4)

In these equations, k, l andm are used to indicate the different community belonging types, age groups
and types of genders, respectively.
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Factor Level Variable and applied coding

Main attributes

Parking distance (private
car)

50 m
200 m
400 m

private_car.parking_distance

Arrival time deviation (all
modes)

–10 min
0 min
+10 min

arrival_time

Booking time (shared
car/van / cargo bike)

0 min
30 min
60 min

advanced_booking

Alternative-specific con-
stants

Private car
shared car/van
Shared cargo bike

ASC_pc
ASC_sc
ASC_sb

Socio-demographic covariates

Age < 18 (base)
18–24
25–34
35–44
45–54
55–64
> 65

AGE_Under18
AGE_18_24
AGE_25_34
AGE_35_44
AGE_45_54
AGE_55_64
AGE_Over65

Gender Woman (base)
Man
Other

GENDER_Woman
GENDER_Man
GENDER_Other

Community belonging im-
portance

Level 1: Strongly disagree
(Answered 1 or 2)
Level 2: Disagree
(Answered 3 or 4)
Level 3: Neutral
(Answered 5 or 6)
Level 4: Agree
(Answered 7 or 8)
Level 5: Strongly agree
(Answered 9 or 10)

COMMUNITY_BIN_1
COMMUNITY_BIN_2
COMMUNITY_BIN_3
COMMUNITY_BIN_4
COMMUNITY_BIN_5

Table 3.1: Attribute levels and socio-demographic variable coding used in the choice models
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3.2.1. Scenario 1: Model 1 Results
The Rho-square of the base model for the first scenario (small amount of cargo) is 0.06, which is rel-
atively low, however also not entirely unexpected, given the low amount of respondents. Table 3.18
shows the parameter estimates.

Figure 3.18: Scenario 1, Model 1: Parameter estimates

Based on these estimates, the following insights can be derived:

• Respondents generally have a positive preference for the shared cargo bike over their own car.
• No clear preference has been shown for the shared car/van over the own car alternative.
• The longer in advance people have to make a booking for shared cargo bike, the lower the chance
becomes of them picking that alternative.

• The same applies for the shared car/van.
• There is no clear evidence that the estimated arrival time deviation affects respondents’ choice
for their own car.

• On the contrary, the bigger the deviation between the estimated arrival time and the actual arrival
time of a shared cargo bike, the lower the utility of the alternative.

• The same applies for the shared car/van alternative.
• The further people have to walk to a parking, the lower the probability becomes that they will
select their own car.
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3.2.2. Scenario 1: Model 2 Results
After extending themodel with the covariates age, gender and community sensitivity, themodel goodness-
of-fit improves - the Rho-square is now 0.153, which is an improvement in comparison to the basemodel.
Figure 3.19 shows the parameter estimates.

Figure 3.19: Scenario 1, Model 2: Parameter estimates
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Based on these estimates, the following insights can be derived:

• Respondents show no statistically clear preference for choosing a shared cargo bike or shared
car/van over their private car.

• Increased booking time significantly decreases the utility of using a shared cargo bike or shared
car/van.

• Arrival time deviations (earlier or later than estimated) do not have a statistically significant effect
on the utility of private cars.

• Greater deviation from the expected arrival time significantly reduces the probability of respon-
dents choosing a shared cargo bike or shared car/van.

• The longer people have to walk to a parking, the lower the utility becomes of the private car
alternative.

• Respondents aged 25–34, 35–44, 45–54 and 55–64 show a statistically significant preference
for private cars. The group 65+ has the strongest preference for using their private car.

• In comparison with the under 18 group, all age groups dislike the idea of using the shared cargo
bikes, except for the 55–64 group, where the evidence is inconclusive.

• Respondents aged 18–24, 25–34, 35–44, 45–54 and 55–64 show no meaningful preference for
the shared car/van, in comparison with the under 18 group. Respondents over 65, on the other
hand, significantly dislike using shared cars/vans.

• There is no evidence that men or people who identify as ”other” have a preference for any of the
shared alternatives (versus the private car), in comparison with the base group - women.

• Respondents who aremoderately insensitive to a community feeling at work have a low probability
of choosing their private cars. This group also shows a preference for shared cargo bike, in
comparison to the base alternative - own car.

• Respondents who are moderately sensitive to a community feeling at work have a low probability
of choosing their private cars. This group also shows a preference for shared cargo bike, in
comparison to the base alternative - own car.

• Respondents who are very sensitive to a community feeling at work have a low probability of
choosing their private cars. This group also shows a preference for shared cargo bike, in com-
parison to the base alternative - own car.

• The evidence about the probability of choosing a private car is inconclusive for those who are
neutral to a community feeling.

• Respondents who are neutral or moderately sensitive to a community feeling at work have a low
probability of choosing the shared car/van over their private car. The evidence is inconclusive for
those who are moderately insensitive or very sensitive to a community feeling.

Here, it is important to note that sometimes disliking the base option might simply mean that a respon-
dent has a significant preference for another mode, in comparison with the based mode. This ultimately
makes it less likely to choose the base mode. But overall, the model shows that increased booking-in-
advance time lowers the likelihood of respondents choosing shared cargo bikes or shared cars/vans.
Arrival time deviations reduce the attractiveness of these shared modes but do not significantly affect
the utility of private cars. Longer walking distances to parking reduce the appeal of using a private
car. Further, compared to respondents under 18, all older age groups show a stronger preference for
private cars, particularly those aged 65 and above. Most age groups are less inclined to use shared
cargo bikes, except those aged 55–64, for whom the evidence is inconclusive.

Shared cars/vans, in comparison with private cars, are generally not preferred by any age group, with
respondents over 65 showing a clear dislike. When it comes to gender, there seems to be no evidence
that gender plays a significant role in choosing for shared mobility over the private car. Lastly, there
are some mixed signals coming from the community values aspect. According to the parameter esti-
mates, respondents who are moderately insensitive, moderately sensitive, or very sensitive to a sense
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of community at work are less likely to choose private cars in general. These same groups, except the
neutral one, are more likely to choose shared cargo bikes instead of their own car. Neutral and mod-
erately sensitive respondents are less likely to choose shared cars/vans over their own cars, although
the effect is unclear for the other community groups. These results ultimately showed that community
orientation is not a stable predictor of shared mobility use.

3.2.3. Scenario 2: Model 1 Results
When estimating the base model for the second scenario (which now encapsulates big amount of cargo
and thus no longer has shared cargo bike as an option), the Rho-square has a value of 0.166, which is
already closer to a good model fit than in the previous two models. Figure 3.20 shows the parameter
estimates.

Figure 3.20: Scenario 2, Model 1: Parameter estimates

Based on these estimates, the following insights can be derived:

• Respondents have a baseline preference for shared car/van, in comparison with the base option
- private car.

• The booking-in-advance time has a slight negative effect on the preference of the shared car/van
over the private car. This impact, however, is not significant, deeming the effect inconclusive.

• Later-than-expected arrival time affects both the private and the shared car/van, but especially
the latter.

• Longer parking distance significantly reduces the attractiveness for the private car.

3.2.4. Scenario 2: Model 2 Results
After extending the base model of the second scenario, an ”excellent” goodness-of-fit is achieved with
a Rho-square of 0.241. This indicates that the model is better in comparison with the previous models
at gaining meaningful insights from the data. Figure 3.21 shows the parameter estimates.

Based on these estimates, the following insights can be derived:

• Respondents show a baseline preference for the shared car/van, but this is not statistically sig-
nificant.

• There is no clear evidence that the booking time affects negatively the shared car/van utility.
• Arrival time deviations for private car significantly reduce its utility.
• Delays for shared car/van significantly reduce its attractiveness.
• Longer parking distance strongly reduces the appeal of the private car.
• There is no evidence that respondents in all age groups except the 65+ group have a significant
preference of private car over shared car/van. This is not the case for the 65+ group, which shows
a strong preference for using their private car.

• Men or people who identify as ”other” have no significant preference for private car over shared
car/van, in comparison with women. This is also the case for the case of choosing a shared
car/van over a private car.
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• There is no evidence that people who are moderately insensitive, neutral, moderately sensitive
or very sensitive to a community feeling at work prefer the private car over the shared car/van.
The same applies for the case of preferring the shared car/van over the private car.

To summarize: The only significantly statistical insight that this model provides is that respondents are
very sensitive to the parking distance and the later-than-expected arrival time for both shared car/van
and private car. The only age group that seems to have a strong preference for private cars in compar-
ison with shared cars/vans is the 65+ age group. Respondents’ gender or their sense of community
at work, as strong or weak as it is, does not seem to significantly influence their choice of private car
versus shared car/van, once more indicating that the community orientation of respondents is not a
stable predictor of shared mobility use.

Figure 3.21: Scenario 2, Model 2: Parameter estimates
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Discussion

This chapter reflects on the methodological choices and model outcomes of this research, while placing
the findings within a broader scientific and practical context. It begins with a critical assessment of the
stated choice experiment design, including the rationale behind key simplifications such as the use of
arrival time deviation instead of absolute travel time. The following sections focus on interpreting the
outcomes of the MNL models. Here, the influence of booking time, parking distance, and arrival time
deviations is discussed in more detail, along with the roles of age, gender, and community orientation.
The chapter concludes with a discussion on the scientific contribution of the study and a reflection on
the suitability of the chosen methodology, as well as the limitations of the research.

4.1. Reflection on Model Setup Design
One of the more unconventional yet necessary elements in the stated choice experiment design was
the use of the “arrival time deviation” attribute levels, ranging from -10, 0, to +10 minutes. This was a
simplification designed in order to avoid using absolute travel times or distances, since each employee
has different destinations and routes for the different business-related trips they conduct. An alterna-
tive approach might have been to describe specific travel distances, for example - “imagine a trip of 15
kilometers”, to make the scenarios more concrete. However, this would have introduced biases in the
responses, as cycling 15 kilometers for some might be less favorable than for others, thus eliminating
the cargo bike option by default. This issue could have been fixed by introducing distances similarly
as the cargo amount aspect. In other words, to have sub-scenarios of the small cargo and big cargo
scenarios. These sub-scenarios could have introduced situations such as ”imagine you have a small
amount of cargo and you need to travel a short distance (for example < 5 kilometers)”.

This distinction between the different travel distances as separate sub-scenarios would have once again
faced the issue of having a low amount of respondents. Thus, the more sub-scenarios (each of which
is seen as a separate scenario by the Biogeme model) would have not been able to provide meaningful
results. Which is why the more abstract arrival times, referring to the general punctuality of a mode,
were introduced. This also made the choice tasks more realistic, avoiding causing cognitive overload
or survey fatigue, both of which usually lead to the respondent dropping out of the experiment. Lastly,
when it comes to the visual elements of the survey, the color schemes used were not deliberately trying
to convey a certain underlying meaning behind the symbols. The colors were simply chosen so they
could differentiate the elements from one another. However, it could be the case that certain colors
could have conveyed subliminal messages, for instance ”red is bad” and ”green is good”, where red
was used for the portrayal fo the private car and green - for that of the shared modes. The same
considerations can be applied about the AI-generated images, namely - that they create a certain idea
of how shared mobility would look in the region. This idea can, in certain cases be misleading, as it
could differ from reality. On the other hand, these visualizations were incorporated to create a better
survey interface and participation experience, potentially reducing the amount of survey drop-outs.
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4.2. Discussion of Model Outcomes
4.2.1. Scenario 1: Outcomes
In the first scenario (small amount of cargo) increasing the booking time consistently lowered the utility
of shared modes — particularly shared cargo bikes and shared cars/vans. This suggests that friction
related to advanced planning undermines the appeal of shared mobility modes. Respondents appear
to place value on spontaneity or immediacy, or simply on avoiding having to plan ahead, which shared
modes, especially those requiring advanced reservations, often lack. This was an expected result.
What was less expected was that arrival time deviations would prove to significantly reduce the attrac-
tiveness only of the shared modes, leaving private car usage more or less unaffected. This reinforced
the notion that individuals perceive their private cars as offering greater control and reliability, outbal-
ancing the negative affect of a later-than-expected arrival. On the other hand, the higher sensitivity to
the estimated versus actual arrival times of shared modes can be an indication of a general mistrust in
shared modes, further indicating towards a hesitation towards these modes.

Demographic covariates showed more distinct patterns. Respondents in all age groups showed sta-
tistically significant preference for private cars over shared alternatives, with the strongest car prefer-
ence being among those aged 65 and older. This aligned with well-documented behavioral patterns
of choosing the private car as a default vehicle due to the perceived higher level of autonomy and
comfort, especially for older individuals. The only aspect that negatively affected the attractiveness of
the private cars, according to the model outcomes, was the parking distance. Increasing the distance
between the parking spots and the KeilePand was the only way of decreasing the utility of private cars,
which could lead to an increase of the competitiveness of shared modes. In other words - simply pro-
viding an alternative does not appear to be enough - private car usage must be discouraged actively.
This, however, must be done with caution: shared mobility must not be treated as a one-size-fits-all
solution. Especially in the case where efforts are made to de-popularize private cars by removing park-
ing spaces, considerations must be made that by doing so policy-makers might be creating barriers for
elderly people, individuals with decreased mobility, or other vulnerable groups.

Regarding shared cargo bikes, most age groups expressed a clear dislike. This could be explained by
the fact that if an employee has chosen a given mode to commute to the office, they might prefer to
stick to that mode also for their business trips. For instance, if they arrived by private car, it is illogical
to switch to cargo bike for business trips. The employees who arrived by bike will continue using their
bike during the business trips. And those who arrived by other modes might simply dislike cycling to
work, also indicating that they are less likely to pick up the shared cargo bike for a business trip. When
it came to the preference for the shared car/van over the other modes, all age groups, except for the
65+ group, appeared to be statistically neutral. This suggested that shared cars/vans are not entirely
rejected as an idea, however currently lack strong support, and may struggle to stand out in a mode
choice landscape still dominated by private cars. On the brighter side, this neutrality towards shared
cars/vans could be indicative that the younger age groups can be persuaded in participating in the
shared mobility notion.

This persuasion, or better said - motivation for switching to sharedmobility, should be taken into account.
Especially given the fact that shared mobility is not an entirely new concept in the KeileCollectief - such
an initiative already existed in the area. It began in June 2024 and was driven by one of the roughly
50 companies of the KeilePand, and included the introduction of two shared cars/vans with the idea to
gradually increase this number, as more companies joined the movement. Half a year later, however,
none of the other companies had adopted this new mobility approach. Moreover, within the company-
initiator, only about 15 people had opted for using the shared cars/vans. Many of the employees of the
other companies were unaware of certain aspects of the shared cars/vans (such as how the booking
of such a vehicle works), or even the existence of these shared cars/vans in the first place. [21] With
this information in mind, it is unsurprising that there appears to be a general neutrality or even mistrust
towards shared mobility. It becomes difficult to be on board of an initiative without knowing what it
entails and what it’s benefits are.
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Besides the age-based preferences, the MNL model also examined whether gender would play a role
in the choice towards shared mobility, the initial assumption being that it would indeed have an effect.
This was assumed since, according to societal norms, women are usually the primary care-giver, mean-
ing that they are more likely to have to bring or pick up children or elderly people to school or to medical
appointments on their way to work. This, presumably, makes women more likely to choose their private
cars over completing the aforementioned tasks by less-comfortable modes. This assumption was also
made in some of the reviewed literature. Interestingly enough, however, the model concluded that gen-
der does not seem to play a role in the mode choice of the KeileCollectief. This could be a contextual
effect, as about 80% of the survey respondents indicated that they do not have children under 13 years
old in their household. Children over that age are assumed to be more independent and to thus require
less care. Another explanation could be that the survey respondents were insufficient for capturing
more nuanced gender-related differences.

The last demographic-based aspect was the community values. Here, the initial assumption was that
this aspect would play a very significant role in the mobility patterns of the KeilePand, especially since
one of the underlying assumptions of the Municipality was that the KeileCollectief — being a creative
and collaborative community — would exhibit stronger openness to shared mobility initiatives due to
a heightened sense of workplace belonging and shared values. As aforementioned, this notion was
also supported by the reviewed literature, where it was stated that collective identification can foster
pro-social behavior, including participation in sustainability efforts. The model outcomes, however,
were confusing, showing that people from very different community orientations (not very community-
oriented to very community-oriented) can still exhibit what was presumed to be community-based char-
acteristics (such as choosing shared mobility over the private car). Thus, although statistically signif-
icant, these model outcomes appear to be less reliable in linking community values with the interest
towards shared modes. This could also mean that the assumption that community values play a role
in mode choice, might be wrong. This again ties into the notion that the community values aspect
might be exaggerated by policy-makers or by the KeilePand, creating a discrepancy between the plans
made with these community values in mind and the actual apparent neutrality that survey respondents
exhibited when it came to community values.

Together, all of these outcomes paint the following picture: in the situation where a small amount of
cargo (such as a backpack) has to be brought to a business meeting, age, gender or community-
orientation do not appear to significantly tip the scales in favor of the shared modes. The overwhelm-
ing preference is still towards private cars, as the advanced booking time of shared vehicles is a major
obstacle. The only way to create a real trade-off between private cars and shared modes is to make
the parking spots as far away as possible and to ensure that the shared modes have an advantage
over the private car travel time-wise. Lastly, the community values aspect should not be relied upon
too much by policy-makers, as it can be misleading - as seen in the results of the two extended models,
the community factor did not prove to be a stable indicator of shared mobility.

4.2.2. Scenario 2: Outcomes
In the second scenario (large amount of cargo), the model, thus, estimated the preferences between
the private car and shared car/van. The model reached similar conclusions as the previous model -
age, gender and community orientation did not play a significant role of choosing shared cars/vans
over private cars, and parking distance and travel time indeed negatively affected the choice of private
car over the shared car/van. What was interesting in this model is that, unlike in the previous one,
the shared car/van booking time appeared to have no significant effect over the utility of the shared
cars/vans. This could be because employees who deal with transporting larger cargo are more open
to planning ahead. However, the lack of significant position (pro or against) shared cars/vans over
private cars, indicated that respondents are still not entirely convinced that shared mobility can be
beneficial for them. This could again be explained via the lack of effort to popularize the shared vehicles,
demonstrated by the fact that, despite a few shared cars already being present at the KeilePand, barely
any of the survey respondents were aware of their existence. Thus, more effort seems to be necessary
to inform the employees of the KeilePand about the advantages of the shared cars/vans.
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4.3. Reflection on Research Methodology Choice
The decision for choosing stated choice experiments as the main research method was theoretically
justified by the existing literature for its appropriateness in similar scenarios. In practice however, es-
pecially in the case of the KeileCollectief, the application of the method was constrained by the low
amount of employees, as well as survey respondents - an issue, mentioned in the previous chapters.
More specifically, these aspects limited the choice of model alternatives, for instance. Thus, instead
of having 4 alternatives, namely - own car, shared car, shared van, shared cargo bike, the second
and third alternatives had to be combined in one to decrease the number of choice situations. The
higher the number of choice situations, the more necessary the method of blocking becomes, in which
method survey participants are presented only with one part of the survey, meaning that they have to
go through less choice situations. To achieve significant results, however, the number of participants
grows with the number of blocks. [72]

Thus, in the case of the KeileCollectief, blocking was not possible, necessitating for multiple decisions
to be made in order to avoid having too many choice situations. In the case of this experiment, there
were 21, which is generally considered acceptable. If another alternative had been added, they would
have increased to 36, necessitating for blocking to be applied. The same considerations were also
applied for with the choice of attributes and attribute levels, as well as when building the utility functions
for the MNL model. In retrospect, while the sample size limited the complexity of the experimental de-
sign, the study still revealed consistent patterns in respondent preferences and allowed for meaningful
insights into the influence of key attributes. On the other hand, as mentioned in previous chapter, if
this project had received more support from the KeileCollectief, especially in the survey distribution
aspect, it would have been possible to have more survey respondents, increasing the value of the
stated choice experiment. Nevertheless, despite all of these external obstacles and shortcomings, the
research method was applied thoroughly and rigorously throughout the whole process.

4.4. Contribution to Scientific Literature
It is also important to reflect on how the practical outcomes, namely - those of the two models, con-
tribute to the scientific body of knowledge. As discussed in Chapter 1, the reviewed literature painted
a fairly optimistic picture of how social aspects, more specifically - socio-demographic factors, could
function as enablers or obstacles for the adoption of shared mobility. For instance, factors such as age
and gender, among others, were considered as factors significantly affecting the adoption of shared
mobility by default. This, however, as shown in this project, is not always the case - in the case of the
KeileCollectief these two aspects proved to not be of significant importance. This directly questions the
widespread assumption in academic literature that such variables are inherently explanatory across
contexts. This highlights a point that was made before - that shared mobility should not be regarded
as a one-size-fits all solution, as it was sometimes presented in the literature. It should be tailored, not
just to the type of company (big versus small) or type of area (residential versus workspaces), but on
a larger scale - maybe regional or national.

A good example here would be the following: in the Netherlands, and in Western Europe for that mat-
ter, gender roles are more balanced than in countries in the eastern parts of Europe. This could be
the reason why gender did not seem to influence significantly the choice of shared mobility, as seen
in this project. Thus, if the same shared mobility project is to be executed in Bulgaria for instance,
larger-scale social patterns might play a bigger role and should thus be considered more seriously.
This underlines the importance of context-specific modeling, where social or cultural assumptions are
not globally applied, but evaluated against the setting in which the study takes place. However, given
that the KeileCollectief takes place in the Netherlands, certain assumptions regarding gender as a fac-
tor could have been when building the stated choice experiment to treat gender as a non-factor by
default, making the model less complex. This would not only simplify the model structure but would
also allow more statistical power to be allocated to variables that are contextually meaningful. The idea
behind this approach would have been to prioritize empirical relevance over theoretical completeness,
which is especially important in smaller-scale studies. This would have been beneficial as certain liter-
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ature sources make attempts for creating excessively complex models, which are not always feasible
to be realized - as a popular proverb states: ”less is more”. This project thus supports the idea that
simplicity in model design, grounded in empirical justification, can lead to clearer insights than overly
detailed models attempting to capture every theoretical nuance. This is just one example that highlights
how scientific literature should treat complex topics such as shared mobility - while all factors should
be considered initially, assumptions should be made at a later point of time to eliminate a portion of
these factors, thus opting for a less complex model, which could achieve much more significant results.



5
Conclusion and Recommendations

In conclusion, this research investigated how employees of small-to-medium-sized enterprises (SMEs)
in urban redevelopment areasmake transport mode choices for business-related trips, using the KeileCol-
lectief pilot in Rotterdam as a case study. The research was guided by a combination of literature
review, expert interviews, and a stated choice experiment (SCE) analyzed through discrete choice
modeling. Together, these methods have provided insights into the factors influencing shared mobility
adoption, particularly in SMEs in urban redevelopment areas. The KeileCollectief in the Rotterdam’s
MerweVierHavens (M4H) area was taken as a case study. This is also where the different methods
(expert interviews and SCE) were conducted, guided by certain main and sub-research questions. The
insights gained from them are provided in the following sections.

5.1. Answering the Formulated Research Questions
5.1.1. Answer to Subresearch Question 1
The first subresearch question was formulated as follows:

Which factors are relevant when it comes to choosing between shared mobility options and pri-
vate car usage at the KeileCollectief?

This question was necessary to distinguish which of the many socio-demographic, contextual, mode-
specific and psychological factors mentioned in the reviewed literature weremost applicable for an SME
such as the KeileCollectief. The answer to this question was derived from the information given in the
three expert interviews that were conducted for the purpose of this research. The findings showed
that the most decisive factors are operational in nature, more specifically - advanced booking time for
shared modes, parking distance for private car and arrival time deviations for all three modes. Other
non-operational factor included the household size and physical limitations that an individual might have,
as well as the weather conditions, habits that individuals have built over years of using a given trans-
port mode, and perceived health and environmental considerations associated with different modes.
Answering this first subresearch question was a necessary step, as narrowing down the factors to the
most important ones for the KeileCollectief later played a crucial role in the set up of the stated choice
experiment - the main method used in this research.

38
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5.1.2. Answer to Subresearch Question 2
The second subresearch question was namely:

How do these factors, in combination with the aspect of workplace community values, shape
mode choice for the KeileCollectief employees?

Despite the theoretical expectation that strong community values would have a positive effect on the
shift towards shared mobility, the model results indicated otherwise. Community orientation, defined as
the importance of feeling part of the workplace community, and indicated by respondents themselves
via the survey, did not show a statistically strong or consistent effect on mode choice. Coupled with
the two chosen socio-demographic factors gender and age, the results showed limited significance in
shaping choices in this specific context. One possible explanation is that while communal identity may
influence attitudes, it does not automatically translate into behavior, particularly when the practical bar-
riers to using shared mobility, such as the booking-in-advance time and the close proximity of parking
spots for private cars, remain high.

5.1.3. Answer to Subresearch Question 3
The third subresearch question was formulated as follows:

What lessons from the KeileCollectief pilot can inform the design of shared mobility policies
targeting SMEs ?

This research question was formulated to reflect on the outcomes of the model and how they can be
applied to other SMEs. The key policy lesson that followed from the model outcomes was that the
transition towards shared mobility would only happen when it becomes practically competitive with pri-
vate cars. This involves reducing friction in booking, improving vehicle availability, creating obstacles
for private cars in terms of parking, and integrating shared modes seamlessly into the daily routines of
employees. Other actions should target improving other shared mobility aspects, for instance - creating
priority lanes for shared vehicles to ensure they would be faster than private vehicles, even when travel-
ing on the same route. However, these are external actions of motivating SME employees to participate
in shared mobility. Lastly, another conclusion that this research reaches is that future policies should
avoid assumptions about workplace culture. More specifically - just because a workplace calls itself
a “community” does not mean this translates to collective behavior when it comes to transport behavior.

5.1.4. Answering the Main Research Question
The main research question encapsulated the subresearch questions and was as follows:

Howdo the employees of small-to-medium-sized enterprises (SMEs)make transportmode choices
for business-related trips?

The findings of this research show that even the employees of an SME like the KeileCollectief, although
presumably more innovative and sustainability-oriented due to their stronger sense of community, strug-
gle with the concept of shifting towards shared mobility. According to the results of the experiment,
these employees still tend to lean towards the use of their own private cars for business-related trips,
indicating that even in more progressive work environments, practical considerations often outweigh
ideological or collective motivations. This aligns well with a notion present in the majority of the liter-
ature: convenience is key. This goes both ways - the more convenient private cars are (in terms of
parking for instance), the less attractive the shared modes will be. Or vice versa - the more attractive
shared modes seem, the more likely it will be that they will be chosen. Thus, if shared mobility is to
replace private car use, it has to be at least as seamless and efficient in practice.



5.2. Recommendations for Future Work 40

This shift towards shared mobility, however, would not happen without a certain amount of additional
planning, friction, or uncertainty and the community values aspect, as shown by the results of the ex-
periment, are not enough to outweigh them. This poses a question: if it is difficult to implement shared
mobility in a presumably more forward-thinking place like the KeileCollectief, in its capacity of an SME,
how much more difficult would that implementation be on a larger scale (e.g. Rotterdam-wide or nation-
ally)? There are undoubtedly many possible answers, however, one to consider is as follows: adoption
of shared mobility cannot be expected solely through the provision of infrastructure or availability of
services.

Thus, a dual approach is necessary - one that tackles the practical barriers (for example - booking times,
vehicle availability, parking distance, service level, and others), and one that focuses on creating a gen-
uine shift in mindset. If shared modes are to be seen as the ”community vehicle fleet”, then community
values need to be nurtured in a way that makes them tangible in daily decision-making, including trans-
port behavior. People must be informed, engaged, and encouraged to join the transition - not only by
municipalities, but also by the companies and communities they are part of. This could be achieved
via actively involving them to participate in the initiative, not just by merely presenting them with dry
technical information, but by demonstrating the possibilities of shared mobility in a practical way. This is
the only way that everyone - both policy-makers, as well as the individuals whose daily lives these poli-
cies are meant to improve, are on board the same trajectory towards more sustainable mobility choices.

5.2. Recommendations for Future Work
Besides the recommendations given for policy-makers in the previous section, there are other actions
that could be taken from an academic standpoint, that could potentially change, confirm or improve the
outcomes of this research. Such an action could be to repeat the experiment in another SME, this time
aiming for a a larger sample size, as well as a higher level of participation among respondents. This
would allow for testing for the external validity and generalizability of the findings. Moreover, a larger
sample would allow for a more complex model specification, especially the inclusion of a broader range
of covariates. While this research focused on age, gender, and community orientation, other potentially
relevant socio-demographic, contextual or psychological traits could be included as explanatory vari-
ables or interaction effects.

Another important direction for further research would be to expand the scope of the attributes and alter-
natives in the choice experiment itself. For instance, attributes like reliability, comfort, or digital interface
quality could be added in future versions of the experiment to better reflect real-world decision-making.
Additionally, incorporating different types of shared modes, such as e-scooters, which was not part of
this research, could allow for a broader comparison across the shared mobility spectrum. This could
help determine whether the low utility associated with shared cars/vans in this study is specific to the
mode, or part of a more general skepticism toward shared services. Lastly, another action that could
be undertaken, that was not possible in the scope of this research due to the limited amount of histor-
ical data on shared mobility usage at the KeileCollectief, would be to combine stated choice methods
with revealed preference data. This method would fall into the third phase (decision) of the innovation
process, the first two (knowledge and persuasion) being covered in the context of the performed stated
choice experiments. By addressing the decision phase, more insights can be gained into the real-world
trade-offs that SME employees must make in their business-related mode choice.

In the next phase of innovation - implementation, it would be possible to examine how people interact
with the innovation over time, whether they encounter unforeseen obstacles, and how support struc-
tures such as technical help, social encouragement, or leadership visibility influence the rollout. Finally,
the last phase - confirmation, could assess whether repeated usage reinforces or weakens SME em-
ployees’ commitment to shared mobility. Future research could track which factors help consolidate
new mobility patterns and which trigger a return to private car use. Understanding these post-decision
stages is essential, as initial willingness alone does not automatically lead to sustained adoption.
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5.3. Closing Remarks
This section concludes the thesis report. While the outcomes of the research did not indicate towards
an immediate or widespread readiness to adopt shared mobility in SME contexts, they nonetheless pro-
vide valuable insight into the practical and psychological barriers that currently hinder such a transition.
These findings highlight the complexity of behavioral change and the importance of addressing both
structural and cultural dimensions. And as societal norms evolve and urban environments continue to
transform, the shift towards shared mobility may become an increasingly natural and intuitive action.
Until then, what the individuals involved in the driving this change can do is simple: practice what you
preach.
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* Required

Shared Mobility @ the KeileCollectief
INTRODUCTION

You are invited to participate in a research study regarding shared mobility at the KeileCollectief. This study is being carried out by Lia Kondova, as part of her 
Master thesis at TU Delft, in collaboration with the Municipality of Rotterdam. The   purpose of this study is to understand the behavior of the employees of the 
companies of the KeileCollectief when it comes to using their own vehicle versus a shared one when carrying out business-related trips during their work day. 
The survey takes about 10-15 minutes and by fully completing it you can win a ticket to Cinema Culinair (more about this to follow). The data collected will be 
used for academic purposes and will not be shared anywhere or be used for promotional purposes. However, as with any online activity the risk of a breach is always 
possible. To the best of my ability your answers in this study will remain confidential and will be deleted by the end of the calendar year. I will minimize any risks by 
making the survey anonymous, unless stated by you otherwise - your email address will be collected only if you would like to compete for one of the 4 prizes. Your 
participation in this study is entirely voluntary and you can withdraw at any time.
This survey consists of two parts. The first part will present you with different situations with changing characteristics, based on which you will be asked to make a 
choice for either your own car, a shared car or a shared bike.  The second part consists of socio-demographic questions. Once submitted, your answers cannot be 
changed.
The deadline for submission is 27th May 2025

Consent form

Yes

No

I have read the information above and I consent to participating in this survey.

1



Research background  &  winnable prize for participants

I understand

Purpose of research

This research is part of a pilot study between the Municipality of Rotterdam, BMW, OnzeAuto and the KeilleCollectief regarding the 
introduction of shared mobility in the area.
The pilot aims to ideally prevent traffic overload and reduce on-street parking in the area, opening space for the realization of other 
possibilities for recreational, commercial and residential purposes.
The following 4 pictures (the bottom two of which have been generated with AI) illustrate how the area could potentially change.

 * 

2

By completing this survey and providing your email below, you get the chance to win 1 of the 4 tickets for Cinema Culinair: What you 
see is what you eat (worth €89.95).
The winners will be chosen at random.
Write "-" if you want to remain annonymous (then however we won't be ble to find you and give you a prize)

 * 
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PART 1: Choice situations

During your work day it is imaginable that you have to go on business-related trips (for example delivering/picking up products, having meetings in an external 
location, etc.). Based on these trips, you have chosen your mode of transport from home to work (for example walking, public transport, your own car or bike, 
etc.).
Would you change your travel behaviour if you can no longer park your own car close to the KeilePand (in case you come by car)? Would you instead come to 
work by another mode of transport and take a shared vehicle when necessary for your business-related trips?

I understand

Choice situations description

You are presented with 2 scenarios:
one where you have a small amount of cargo for your business trips (for example a backpack with a laptop)
one where you have a lot of cargo (for example you are delivering furniture to a client).

You have a few alternatives: 
In the first scenario, you have 3 alternatives:

coming to work with your own car, and using it for your business-related trips during the day
coming to work by other modes of transport and using a shared elecric car/van  when you have a business-related trip
coming to work by other modes of transport and using a shared electric cargo bike when you have a business-related trip 

In the second scenario, you have the first two alternatives only.

Each alternative has a combination of the following characteristics and their levels:
parking distance: how far away from the KeilePand you can park your own car

park "50 meters" away from KeilePand
"200 meters"
"400 meters"

estimated arrival time: how much in advance/later/on time you will arrive in comparison with your estimated arrival time to your 
business trip destination (starting from the KeilePand)

"-10 min" - meaning you arrive 10 minutes earlier than you anticipated
"0 min" - you arrive around the same time you anticipated
"+10 min" - it takes you 10 minutes more than anticipated

booking in advance: how much in advance you have to book a shared vehicle to ensure it will be available when you need it
"0 min" - you walk out of the KeilePand and the shared vehicle is ready for you to take (maybe you need 30 seconds to book it 
via the app)
book "30 min" in advance to ensure the vehicle is available when you need it
book "60 min" in advance

 * 
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I understand

Important notes for all scenarios and choice situations:

You can use the shared vehicles charge-free. You have to pay for your own car (in case you come to work by car).
The shared vehicles are parked right in front of the KeilePand, thus parking is always within a few meters of the front door.
After being used, shared vehicles must be returned back to the KeilePand.

 * 
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I understand

The default scenario is that you come to work with your own car every day. (In case that you don't, for the sake of this research, 
please imagine that you do)
You are presented with different choice situations, where you are asked to asssess the presented situation and choose the option that you 
think makes the most sense to you, depending on the characteristics of the situation. PLEASE CHOOSE THE BEST ALTERNATIVE AS YOU 
WOULD ACTUALLY CHOOSE IN REAL LIFE, as any other answers would compromise this research.
For example, the picture below illustrates the following situation. You have to go on a business trip during your work day. You can choose 
one of the following three alternatives:

1) Go with your own car, which is parked 400 meters from the Keilepand and you will arrive about the same time as you expected
2) Go with the shared car/van (which is parked right in front of the KeilePand), having to first book the car 60 minutes before you 
would like to use it, and you will arrive 10 minutes earlier than estimated (maybe in the future there is a priority lane for shared cars, 
thus making the shared car arrive faster than the personal car)
3) Go with the shared cargo bike (which is parked right in front of the KeilePand), having to first book the bike 30 minutes before 
you would like to use it, and you will arrive 10 minutes later than estimated.

What would you choose? Which option makes the most sense to you?

 * 
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SCENARIO 1: Small amount of cargo
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SCENARIO 2: A lot of cargo
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PART 2: Demographic questions

In this part you will be asked some personal questions, which will be used for better understanding the reasons for your mode choices. This data will not be shared 
publicly!

Woman

Man

Other

Prefer not to say

What is your gender? * 
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< 18

18 - 24

25 - 34

35 - 44

45 - 54

55 - 64

> 65

What is your age? * 
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Lower than Primary education

Primary education

Vocational education (or vmbo, mbo1, havo undergrad, vwo undergrad)

Intermediate vocational education (or havo, atheneum, gymnasium, mbo2, mbo3, mbo4)

Bachelor degree

Master degree

Higher than Master degree

What is the highest education level you have attained? * 
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Part-time (< 35 hours/week)

Full-time (> 35 hours/week)

Other

What is your employment type? * 

31



< 20,000 euro

20,000 - 40,000 euro

40,001 - 60,000 euro

60,001 - 80,000 euro

> 80,000 euro

Prefer not to say

What is your yearly income? * 
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< 1 km

1 - 5 km

6 - 10 km

10 - 25 km

> 25 km

How far away from your workplace do you live? * 

33

Single adult, no child(ren) under 13 years old

Single adult, with child(ren) under 13 years old

Multiple adults, no child(ren) under 13 years old

Multiple adults, with child(ren) under 13 years old

What is your household situation? * 

34

Yes

No

Do you have a driver's license? * 

35

0

1

2

3 or more

How many cars do you have in your household? * 
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Yes

No

Prefer not to say

Do you have any physical limitations (for example, disabilities or chronic conditions)? * 

37

0 1 2 3 4 5 6 7 8 9 10

Not important at all Extremely important

How important is it for you to feel like you belong to a community when you are at your workplace? (Here community refers to the sense of social 
belonging and shared identity among the employees of the KeileCollectief, a sense which can foster environmentally responsible behaviors such as 
the adoption of shared mobility.) * 
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Travel behaviour questions

This part of the survey aims to understand the mode choice attitude among the employees of the Keilepand.

Never

Rarely

Most of the time

Every day

I don't have a car

During an average month, how often do you travel with your own car to work (if you have a car)? * 

39

< 1 km

2 - 5 km

6 - 10 km

11 - 20 km

> 20 km

I don't go on business-related trips.

If you go on business-related trips during your work day, how far away are they usually from the KeilePand? * 

40

Never

Rarely

Most of the days

Every day

During an average month, how often do you need to do business-related trips during work hours? These can be related to picking up or 
delivering goods somewhere, or having meetings outside of your workplace, during work hours. * 

41

0 1 2 3 4 5 6 7 8 9 10

Completely disagree Completely agree

Rate the following statement: "When making a choice of the transport mode I will use on my way to work, I consider its benefits on my 
health". * 

42

0 1 2 3 4 5 6 7 8 9 10

Completely disagree Completely agree

Rate the following statement: "When making a choice of the transport mode I will use on my way to work, I consider its environmental 
effects". * 

43



0 1 2 3 4 5 6 7 8 9 10

Completely disagree Completely agree

Rate the following statement: "When making a choice of the transport mode I will use on my way to work, I consider the weather conditions 
throught the day". * 

44



This content is neither created nor endorsed by Microsoft. The data you submit will be sent to the form owner.

Microsoft Forms

The end!!!

Thank you for participating in this survey! This will not only help the Municipality of Rotterdam and the KeileCollectief with better understanding the attitudes to‐
wards shared mobility, but will also help me (Lia) graduate! And you competed for a chance to win a ticket for Cinema Culinair! Best of luck with winning! Have a nice 
day!
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Ngene code

Ngene code for scenario 1
Design

;alts =
private_car,
shared_car,
shared_bike

;rows = 12
;orth = sim

;model:

U(private_car) =
c_pc +
pd_pc * parking_distance [50,200,400] +
at_pc * arrival_time [-10,0,10] /

U(shared_car) =
c_sc +
ab_sc * advanced_booking [0,30,60] +
at_sc * arrival_time [-10,0,10] /

U(shared_bike) =
ab_sb * advanced_booking [0,30,60] +
at_sb * arrival_time [-10,0,10]

$

Ngene code for scenario 2
Design

;alts =
private_car,
shared_car

;rows = 9
;orth = sim

;model:

U(private_car) =
c_pc +
pd_pc * parking_distance [50,200,400] +
at_pc * arrival_time [-10,0,10] /

U(shared_car) =
c_sc +
ab_sc * advanced_booking [0,30,60] +
at_sc * arrival_time [-10,0,10] /

$
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D
Choice tasks

D.1. Choice tasks for scenario 1
Figure D.1: Choice tasks for scenario 1

D.2. Choice tasks for scenario 2
Figure D.2: Choice tasks for scenario 2
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E
Python code for the MNL models

E.1. Scenario 1: Small amount of cargo
E.1.1. Model 1.1: Base model

# Biogeme
import biogeme.database as db
import biogeme.biogeme as bio
from biogeme.expressions import Beta, Variable, log
from biogeme import models

# General Python packages
import pandas as pd
import numpy as np

pd.set_option('display.max_columns', None)

# ---------------------------
# LOAD DATA
# ---------------------------

file_path = "[FILE PATH]"

df = pd.read_csv(file_path)

# Ensure CHOICE and alt_id are integers
df['choice'] = df['choice'].astype(int)

# Optional: rescale if needed
df['private_car.parking_distance'] = df['private_car.parking_distance'] / 100
df['private_car.arrival_time'] = df['private_car.arrival_time'] /5

df['shared_car.advanced_booking'] = df['shared_car.advanced_booking'] / 30
df['shared_car.arrival_time'] = df['shared_car.arrival_time'] /5

df['shared_bike.advanced_booking'] = df['shared_bike.advanced_booking'] / 30
df['shared_bike.arrival_time'] = df['shared_bike.arrival_time'] /5

# ---------------------------
# BIOGEME SETUP

72



E.1. Scenario 1: Small amount of cargo 73

# ---------------------------

biodata = db.Database("[DATABASE NAME]", df)

# ---------------------------
# DEFINE VARIABLES
# ---------------------------

choice = Variable('choice')
private_car_parking_distance = Variable('private_car.parking_distance')
private_car_arrival_time = Variable('private_car.arrival_time')
shared_car_advanced_booking = Variable('shared_car.advanced_booking')
shared_car_arrival_time = Variable('shared_car.arrival_time')
shared_bike_advanced_booking = Variable('shared_bike.advanced_booking')
shared_bike_arrival_time = Variable('shared_bike.arrival_time')

# ---------------------------
# DEFINE PARAMETERS
# ---------------------------

ASC_pc = Beta('ASC_pc', 0, None, None, 1)
B_pd_pc = Beta('B_pd_pc', 0, None, None, 0)
B_at_pc = Beta('B_at_pc', 0, None, None, 0)

ASC_sc = Beta('ASC_sc', 0, None, None, 0)
B_ab_sc = Beta('B_ab_sc', 0, None, None, 0)
B_at_sc = Beta('B_at_sc', 0, None, None, 0)

ASC_sb = Beta('ASC_sb', 0, None, None, 0)
B_ab_sb = Beta('B_ab_sb', 0, None, None, 0)
B_at_sb = Beta('B_at_sb', 0, None, None, 0)

V1 = ASC_pc
+ B_pd_pc * private_car_parking_distance
+ B_at_pc * private_car_arrival_time

V2 = ASC_sc
+ B_ab_sc * shared_car_advanced_booking
+ B_at_sc * shared_car_arrival_time

V3 = ASC_sb
+ B_ab_sb * shared_bike_advanced_booking
+ B_at_sb * shared_bike_arrival_time

V = {1: V1, 2: V2, 3: V3}
av = {1: 1, 2: 1, 3: 1}

# ---------------------------
# ESTIMATION
# ---------------------------

logprob = models.loglogit(V,av,choice)
biogeme = bio.BIOGEME(biodata,logprob)
biogeme.modelName = "[MODEL NAME]"
biogeme.saveIterations = False
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biogeme.generate_pickle = False
biogeme.generateHtml = True
results = biogeme.estimate()
parameters = results.get_estimated_parameters()
statistics = pd.DataFrame(data=results.get_general_statistics()).transpose()

E.1.2. Model 1.2: Extended model

# Biogeme
import biogeme.database as db
import biogeme.biogeme as bio
from biogeme.expressions import Beta, Variable, log
from biogeme import models

# General Python packages
import pandas as pd
import numpy as np

pd.set_option('display.max_columns', None)

# ---------------------------
# LOAD DATA
# ---------------------------

file_path = "[FILE PATH]"
df = pd.read_csv(file_path)

df['choice'] = df['choice'].astype(int)

df['private_car.parking_distance'] = df['private_car.parking_distance'] / 100
df['private_car.arrival_time'] = df['private_car.arrival_time'] / 5
df['shared_car.advanced_booking'] = df['shared_car.advanced_booking'] / 30
df['shared_car.arrival_time'] = df['shared_car.arrival_time'] / 5
df['shared_bike.advanced_booking'] = df['shared_bike.advanced_booking'] / 30
df['shared_bike.arrival_time'] = df['shared_bike.arrival_time'] / 5

# ---------------------------
# BIOGEME SETUP
# ---------------------------

biodata = db.Database("[DATABASE NAME]", df)

# ---------------------------
# DEFINE VARIABLES
# ---------------------------

choice = Variable('choice')
private_car_parking_distance = Variable('private_car.parking_distance')
private_car_arrival_time = Variable('private_car.arrival_time')
shared_car_advanced_booking = Variable('shared_car.advanced_booking')
shared_car_arrival_time = Variable('shared_car.arrival_time')
shared_bike_advanced_booking = Variable('shared_bike.advanced_booking')
shared_bike_arrival_time = Variable('shared_bike.arrival_time')
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# DUMMY VARIABLES
COMMUNITY_BIN_1 = Variable("COMMUNITY_BIN_1")
COMMUNITY_BIN_2 = Variable("COMMUNITY_BIN_2")
COMMUNITY_BIN_3 = Variable("COMMUNITY_BIN_3")
COMMUNITY_BIN_4 = Variable("COMMUNITY_BIN_4")
COMMUNITY_BIN_5 = Variable("COMMUNITY_BIN_5")

AGE_Under18 = Variable("AGE_Under18")
AGE_18_24 = Variable("AGE_18-24")
AGE_25_34 = Variable("AGE_25-34")
AGE_35_44 = Variable("AGE_35-44")
AGE_45_54 = Variable("AGE_45-54")
AGE_55_64 = Variable("AGE_55-64")
AGE_Over65 = Variable("AGE_Over65")

GENDER_Woman = Variable("GENDER_Woman")
GENDER_Man = Variable("GENDER_Man")
GENDER_Other = Variable("GENDER_Other")

# ---------------------------
# DEFINE PARAMETERS
# ---------------------------

ASC_pc = Beta('ASC_pc', 0, None, None, 1)
B_pd_pc = Beta('B_pd_pc', 0, None, None, 0)
B_at_pc = Beta('B_at_pc', 0, None, None, 0)

ASC_sc = Beta('ASC_sc', 0, None, None, 0)
B_ab_sc = Beta('B_ab_sc', 0, None, None, 0)
B_at_sc = Beta('B_at_sc', 0, None, None, 0)

ASC_sb = Beta('ASC_sb', 0, None, None, 0)
B_ab_sb = Beta('B_ab_sb', 0, None, None, 0)
B_at_sb = Beta('B_at_sb', 0, None, None, 0)

# COMMUNITY (base = 1)
B_pc_comm_1 = Beta('B_pc_comm_1', 0, None, None, 1)
B_pc_comm_2 = Beta('B_pc_comm_2', 0, None, None, 0)
B_pc_comm_3 = Beta('B_pc_comm_3', 0, None, None, 0)
B_pc_comm_4 = Beta('B_pc_comm_4', 0, None, None, 0)
B_pc_comm_5 = Beta('B_pc_comm_5', 0, None, None, 0)

B_sc_comm_1 = Beta('B_sc_comm_1', 0, None, None, 1)
B_sc_comm_2 = Beta('B_sc_comm_2', 0, None, None, 0)
B_sc_comm_3 = Beta('B_sc_comm_3', 0, None, None, 0)
B_sc_comm_4 = Beta('B_sc_comm_4', 0, None, None, 0)
B_sc_comm_5 = Beta('B_sc_comm_5', 0, None, None, 0)

B_sb_comm_1 = Beta('B_sb_comm_1', 0, None, None, 1)
B_sb_comm_2 = Beta('B_sb_comm_2', 0, None, None, 0)
B_sb_comm_3 = Beta('B_sb_comm_3', 0, None, None, 0)
B_sb_comm_4 = Beta('B_sb_comm_4', 0, None, None, 0)
B_sb_comm_5 = Beta('B_sb_comm_5', 0, None, None, 0)

# AGE (base = Under18)
B_pc_AGE_Under18 = Beta("B_pc_AGE_Under18", 0, None, None, 1)
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B_pc_AGE_18_24 = Beta('B_pc_AGE_18_24', 0, None, None, 0)
B_pc_AGE_25_34 = Beta('B_pc_AGE_25_34', 0, None, None, 0)
B_pc_AGE_35_44 = Beta('B_pc_AGE_35_44', 0, None, None, 0)
B_pc_AGE_45_54 = Beta('B_pc_AGE_45_54', 0, None, None, 0)
B_pc_AGE_55_64 = Beta('B_pc_AGE_55_64', 0, None, None, 0)
B_pc_AGE_Over65 = Beta('B_pc_AGE_Over65', 0, None, None, 0)

B_sc_AGE_Under18 = Beta('B_sc_AGE_Under18', 0, None, None, 1)
B_sc_AGE_18_24 = Beta('B_sc_AGE_18_24', 0, None, None, 0)
B_sc_AGE_25_34 = Beta('B_sc_AGE_25_34', 0, None, None, 0)
B_sc_AGE_35_44 = Beta('B_sc_AGE_35_44', 0, None, None, 0)
B_sc_AGE_45_54 = Beta('B_sc_AGE_45_54', 0, None, None, 0)
B_sc_AGE_55_64 = Beta('B_sc_AGE_55_64', 0, None, None, 0)
B_sc_AGE_Over65 = Beta('B_sc_AGE_Over65', 0, None, None, 0)

B_sb_AGE_Under18 = Beta('B_sb_AGE_Under18', 0, None, None, 1)
B_sb_AGE_18_24 = Beta('B_sb_AGE_18_24', 0, None, None, 0)
B_sb_AGE_25_34 = Beta('B_sb_AGE_25_34', 0, None, None, 0)
B_sb_AGE_35_44 = Beta('B_sb_AGE_35_44', 0, None, None, 0)
B_sb_AGE_45_54 = Beta('B_sb_AGE_45_54', 0, None, None, 0)
B_sb_AGE_55_64 = Beta('B_sb_AGE_55_64', 0, None, None, 0)
B_sb_AGE_Over65 = Beta('B_sb_AGE_Over65', 0, None, None, 0)

# GENDER (base = Woman)
B_pc_GENDER_Woman = Beta('B_pc_GENDER_Woman', 0, None, None, 1)
B_pc_GENDER_Man = Beta('B_pc_GENDER_Man', 0, None, None, 0)
B_pc_GENDER_Other = Beta('B_pc_GENDER_Other', 0, None, None, 0)

B_sc_GENDER_Woman = Beta('B_sc_GENDER_Woman', 0, None, None, 1)
B_sc_GENDER_Man = Beta('B_sc_GENDER_Man', 0, None, None, 0)
B_sc_GENDER_Other = Beta('B_sc_GENDER_Other', 0, None, None, 0)

B_sb_GENDER_Woman = Beta('B_sb_GENDER_Woman', 0, None, None, 1)
B_sb_GENDER_Man = Beta('B_sb_GENDER_Man', 0, None, None, 0)
B_sb_GENDER_Other = Beta('B_sb_GENDER_Other', 0, None, None, 0)

# ---------------------------
# DEFINE UTILITY FUNCTIONS
# ---------------------------

V1 = ASC_pc
+ B_pd_pc * private_car_parking_distance
+ B_at_pc * private_car_arrival_time
+ B_pc_comm_2 * COMMUNITY_BIN_2
+ B_pc_comm_3 * COMMUNITY_BIN_3
+ B_pc_comm_4 * COMMUNITY_BIN_4
+ B_pc_comm_5 * COMMUNITY_BIN_5
+ B_pc_AGE_18_24 * AGE_18_24
+ B_pc_AGE_25_34 * AGE_25_34
+ B_pc_AGE_35_44 * AGE_35_44
+ B_pc_AGE_45_54 * AGE_45_54
+ B_pc_AGE_55_64 * AGE_55_64
+ B_pc_AGE_Over65 * AGE_Over65
+ B_pc_GENDER_Man * GENDER_Man
+ B_pc_GENDER_Other * GENDER_Other
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V2 = ASC_sc
+ B_ab_sc * shared_car_advanced_booking
+ B_at_sc * shared_car_arrival_time
+ B_sc_comm_2 * COMMUNITY_BIN_2
+ B_sc_comm_3 * COMMUNITY_BIN_3
+ B_sc_comm_4 * COMMUNITY_BIN_4
+ B_sc_comm_5 * COMMUNITY_BIN_5
+ B_sc_AGE_18_24 * AGE_18_24
+ B_sc_AGE_25_34 * AGE_25_34
+ B_sc_AGE_35_44 * AGE_35_44
+ B_sc_AGE_45_54 * AGE_45_54
+ B_sc_AGE_55_64 * AGE_55_64
+ B_sc_AGE_Over65 * AGE_Over65
+ B_sc_GENDER_Man * GENDER_Man
+ B_sc_GENDER_Other * GENDER_Other

V3 = ASC_sb
+ B_ab_sb * shared_bike_advanced_booking
+ B_at_sb * shared_bike_arrival_time
+ B_sb_comm_2 * COMMUNITY_BIN_2
+ B_sb_comm_3 * COMMUNITY_BIN_3
+ B_sb_comm_4 * COMMUNITY_BIN_4
+ B_sb_comm_5 * COMMUNITY_BIN_5
+ B_sb_AGE_18_24 * AGE_18_24
+ B_sb_AGE_25_34 * AGE_25_34
+ B_sb_AGE_35_44 * AGE_35_44
+ B_sb_AGE_45_54 * AGE_45_54
+ B_sb_AGE_55_64 * AGE_55_64
+ B_sb_AGE_Over65 * AGE_Over65
+ B_sb_GENDER_Man * GENDER_Man
+ B_sb_GENDER_Other * GENDER_Other

V = {1: V1, 2: V2, 3: V3}
av = {1: 1, 2: 1, 3: 1}

# ---------------------------
# ESTIMATION
# ---------------------------

logprob = models.loglogit(V, av, choice)
biogeme = bio.BIOGEME(biodata, logprob)
biogeme.modelName = "[MODEL NAME]"
biogeme.saveIterations = False
biogeme.generate_pickle = False
biogeme.generateHtml = True

results = biogeme.estimate()
parameters = results.get_estimated_parameters()
statistics = pd.DataFrame(data=results.get_general_statistics()).transpose()
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Abstract

This research investigates how employees of small-to-medium-sized enterprises (SMEs) in urban redevelop-
ment areas make transport mode choices for business-related trips, using the KeileCollectief pilot in Rot-
terdam as a case study. Drawing on a literature review, expert interviews, and a stated choice experiment
(SCE) analyzed through discrete choice modeling, the study identifies the influence of both operational and
socio-demographic factors on shared mobility adoption. Key attributes examined include parking distance,
booking time, and arrival time deviation, alongside variables such as age, gender, and community belonging.
Results reveal that shorter booking times, reduced parking distances, and minimal arrival time deviations
increase the likelihood of selecting shared mobility modes over private cars. However, socio-demographic
effects were less consistent, challenging common assumptions about their role in mode choice. The findings
provide actionable recommendations for municipalities and mobility providers, including tailoring shared
mobility solutions to context-specific needs and improving usability to encourage adoption. This research
contributes to the shared mobility literature by focusing on SME contexts while also offering methodological
insights for stated choice experiment design in localized urban mobility studies.

1 INTRODUCTION

Throughout the 20th century, the automobile played
a key role in societal development - technologically,
economically, environmentally, socially, culturally,
and politically [26]. As cars became abundant in
cities, congestion and environmental issues emerged
[37]. Today, cities like Rotterdam face increasing
space demand from economic growth, population
expansion, and sustainability transitions [36]. The
Municipality’s Environmental Vision and Mobility
Approach aim to reduce private car use, promote
walking, cycling, and public transport, and introduce
shared mobility [29, 4].

While residential areas and large companies have
targeted shared mobility policies, SMEs remain
overlooked. The KeileCollectief pilot aims to fill
this gap by understanding SME employees’ atti-
tudes towards shared mobility. The KeileCollectief
is located in the redeveloping MerweVierHavens
area (“M4H”) - a hub for sustainable innovation
and cultural regeneration [3, 5, 28]. The pilot,
initiated with the Municipality of Rotterdam and
BMW, tests how shared mobility affects behavior
in a closed SME community [2, 35, 38]. The
goal is to identify factors influencing transport
mode choice for business-related trips, supported
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by a literature review. The literature highlights
socio-demographic, mode-specific, contextual, and
psychological factors influencing mode choice (Figure
1) [7, 24, 6, 39, 18, 17, 12, 16, 14, 33, 13]. In order
to address the practical and the scientific research
gaps, the following main and sub-research questions
have been formulated:

How do the employees of small-to-medium-
sized enterprises (SMEs) make transport
mode choices for business-related trips?

• Which factors are relevant when it comes to
choosing between shared mobility options and
private car usage at the KeileCollectief?

• How do these factors, in combination with the
aspect of workplace community values, shape
mode choice for the KeileCollectief employees?

• What lessons from the KeileCollectief pilot can
inform the design of shared mobility policies tar-
geting SMEs?

2 METHODOLOGY

2.1 Expert Interviews

To make these factors more relevant for SMEs in
Rotterdam, the case of the KeileCollectief became
an integral part of this project. In order to gain
some initial insights into the mobility patters of
the KeileCollectief employees, expert interviews were
conducted. The interviews revealed that travel time,
parking availability, and ease of use were key factors
when making a choice for the business-related trips
of the employees. Household situation and physi-
cal limitations were important socio-demographic as-
pects. Contextual and psychological factors included
weather conditions, health benefits, environmental
effects, and individual habits. Unique factors men-
tioned were cargo amount and home-work distance.
A visualization of the interplay between these fac-
tors, as well as the ones found in scientific literature
is provided in Figure 2.

2.2 Stated Choice Experiments

By narrowing down the factors affecting the em-
ployees of the KeileCollectief when making a mode
choice, the expert interviews and literature review
formed the foundation for constructing stated choice
experiments (SCE) [10]. The aim of such experi-
ments is to explore the trade-offs between factors,
which is particularly useful in situations where no
historical data is available [23]. In this context,
the target audience is presented with hypothetical
choice scenarios, each described by attributes and
their levels, encapsulated in so-called scenarios [31].
Alternatives can be labeled, as with different modes
of transportation, or unlabeled, as with generic
service plans [10].

For this research, three labeled alternatives were
considered: the employees’ own private car, a shared
electric car/van, and a shared electric cargo bike,
as defined in the Municipality’s KeileCollectief
Pilot Brief. The car and van were combined into
a single alternative to reduce the number of tasks,
a necessary step to maintain feasibility with the
smaller expected SME sample. The distinction
between a bigger shared mode (car/van) and a
smaller one (cargo bike) became relevant when
considering the amount of cargo. Therefore, two
scenarios were created: “small amount of cargo,”
feasible for a cargo bike, and “big amount of cargo,”
which required a car or van.

The attributes chosen were “parking distance,”
“arrival time deviation,” and “booking in advance”.
Parking distance was aligned with the Municipality’s
strategy to relocate private parking further away,
with levels at 50 m, 200 m, and 400 m [34]. Arrival
time deviation was chosen instead of absolute travel
time to avoid inconsistencies between respondents
with different trip destinations, with levels at -10, 0,
and +10 minutes. The threshold of 10 minutes was
justified by walking distances of up to 400 m, which
typically take about 5-10 minutes [34]. Booking
in advance reflected the trade-off between vehicle
availability and ease of use, with levels of 0, 30, and
60 minutes.
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Figure 1: Factors from the reviewed literature

The construction of choice tasks was carried out us-
ing Ngene [31]. A decision was made to estimate only
main effects, since these allow for fewer tasks, are
better suited for small sample sizes, and are easier to
interpret [10, 19, 20]. Interaction effects, by contrast,
often provide marginal improvements while increas-
ing risks of multicollinearity in transport contexts.
In terms of design, a fractional factorial orthogonal
design was chosen, ensuring zero correlation between
attributes while reducing the number of tasks [10, 23].
The labeled nature of the alternatives required simul-
taneous construction of choice sets. In total, 21 tasks
were generated: 12 for the small cargo scenario and 9
for the big cargo scenario. These were later embedded
into the survey instrument to capture respondents’
preferences.

2.3 Survey

The survey design began with platform selection,
where Microsoft Forms was chosen for its GDPR
compliance and integration within the TU Delft
environment [22]. Special attention was paid to
language clarity and accessibility, avoiding jargon
to ensure respondents with diverse profiles could
easily participate. For example, the attribute was
framed as “ease of booking” instead of “booking
difficulty” to avoid bias. Visual presentation was
equally important, relying on consistent heuristics,
copyright-free symbols [15], and AI-generated im-
ages of the KeilePand to contextualize scenarios
[30]. These visuals helped employees relate to the
hypothetical situations, as suggested in the expert
interviews.
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Figure 2: Factors affecting the choice of shared modes among SME employees

The survey consisted of five main parts. The first
introduced the project, included a participation
incentive (“Cinema Culinair” tickets) [1], and
obtained consent. The second explained the two
cargo scenarios and three alternatives, along with
their attributes. The third contained the 21 choice
situations, designed to capture trade-offs between
key factors identified in interviews. The fourth

part collected socio-demographic data such as age,
gender, and income, reflecting the literature and
expert feedback on influential covariates. The fifth
part addressed current travel behavior, including
primary mode, trip frequency, and environmental
considerations, providing context for interpreting
results. The survey concluded with a gratitude
statement.
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After design, a pilot version was distributed to aca-
demic and non-academic contacts, whose feedback
improved clarity [30]. The final distribution strat-
egy prioritized face-to-face contact at the KeilePand
in May 2025, where employees received posters with
QR codes linking to the survey. Posters used bright
colors and creative visuals to align with the commu-
nity’s spirit. While this method generated responses,
it was challenging to reach all employees due to ir-
regular attendance and limited institutional support.
Consequently, an office newsletter was used to com-
plement face-to-face efforts, contributing about 20%
of the total responses [32].

2.4 Data Analysis

The analysis of discrete choices collected at the
KeilePand was conducted using the Multinomial
Logit (MNL) Model, which estimates which factors
influence mode choice by assuming each alternative
has an observable utility and a random error term
[27, 11]. To prepare the data, Biogeme [8] was
used, requiring the dataset to be transformed into
long format, where each row represented a choice
situation per respondent, including respondent ID,
choice ID, chosen alternative, attribute levels, and
socio-demographic dummies. This structure enabled
the estimation of utility functions linking attributes
and covariates to mode choice.

Because the experiment included two scenarios
(small and big cargo), two separate base models
were constructed with only the main effects of
attributes: parking distance, arrival time, and
booking in advance. Utility functions were specified
for private car, shared car/van, and shared cargo
bike, with the latter excluded from the big cargo
scenario. Equations 1, 2 and 3 illustrate how the
utility functions were constructed. Each base model
was estimated using the MNL framework, with
Rho-square values between 0.2 and 0.4 generally
considered excellent [21].

V1 = ASC pc

+ βpc
pd · private car parking distance

+ βpc
at · private car arrival time

(1)

V2 = ASC sc

+ βsc
ab · shared car advanced booking

+ βsc
at · shared car arrival time

(2)

V3 = ASC sb

+ βsb
ab · shared bike advanced booking

+ βsb
at · shared bike arrival time

(3)

Before interpreting results, the required number of
respondents was addressed. To ensure statistical va-
lidity, the minimum sample size was calculated, via
incorporating the number of tasks, alternatives, and
maximum attribute levels [25]. This ensured that
enough responses were collected to make the models
reliable and robust.

3 RESULTS

3.1 Sample Specifications

The survey sample consisted of 55 valid respondents,
surpassing the minimum of 24 required. Gender
distribution was almost equal, reflecting the Dutch
workforce, while the largest age group was 25-34
years old, followed by 35-44 and 45-54, aligning
broadly with SME demographics. Most employees
had higher education (over 75%), which is above the
Dutch workforce average, suggesting a more highly
educated sample. About 80% lived in households
without children under 13, and 10% reported a
physical limitation. Income levels largely matched
national patterns, with most employees earning
€20K-€40K, but part-time versus full-time distri-
butions diverged from the national average.
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Around 80% of respondents held a driver’s license,
and about half regularly used a car for commuting,
even though nearly half lived within 5 km of their
workplace. Over half of households owned at least
one car, though overall car ownership was lower than
the national average. Regarding business travel, the
largest group reported trips over 20 km, though such
trips were generally infrequent, with one-fifth never
making them. Environmental awareness influenced
about half of the respondents’ travel decisions, while
40% considered health in mode choice. Weather con-
ditions had a stronger impact, influencing over 70%
of the employees. Finally, about 65% highlighted
the importance of community feeling in their work
life. Together, these socio-demographic, mobility,
and psychological factors form the baseline context
for understanding SME employees’ transport mode
choices in the KeileCollectief.

3.2 Model outcomes

In the case of this research, lower Rho-square values
of about 0.1 to 0.2 were achieved, which was an
expected consequence of the low amount of survey
respondents. An attempt was made to improve the
model fit by expanding each of the basic models to
also include the covariates age, gender and commu-
nity sensitivity. Equations 4, 5 and 6 illustrate how
this was the extended models built upon the base
model utility function. Here, it is important to note
that k, l and m are used to indicate the different
community belonging types, age groups and types of
genders, respectively.

V1 = ASC pc

+ βpc
pd · private car parking distance

+ βpc
at · private car arrival time

+
∑
k

βpc
k · COMMUNITY BELONGINGk

+
∑
l

βpc
l ·AGE l

+
∑
m

βpc
m ·GENDERm

(4)

V2 = ASC sc

+ βsc
ab · shared car advanced booking

+ βsc
at · shared car arrival time

+
∑
k

βsc
k · COMMUNITY BELONGINGk

+
∑
l

βsc
l ·AGE l

+
∑
m

βsc
m ·GENDERm

(5)

V3 = ASC sb

+ βsb
ab · shared bike advanced booking

+ βsb
at · shared bike arrival time

+
∑
k

βsb
k · COMMUNITY BELONGINGk

+
∑
l

βsb
l ·AGE l

+
∑
m

βsb
m ·GENDERm

(6)

The Rho-square of the base model for the first sce-
nario (small amount of cargo) is 0.06. Based on these
estimates, the following insights can be derived:

• Respondents generally have a positive preference
for the shared cargo bike over their own car.

• The longer in advance people have to make a
booking for the shared cargo bike, the lower the
chance becomes of them picking that alternative.

• The same applies for the shared car/van.

• The bigger the deviation between the estimated
arrival time and the actual arrival time of a
shared cargo bike, the lower the utility of the
alternative.

• The same applies for the shared car/van alter-
native.

• The further people have to walk to a parking,
the lower the probability becomes that they will
select their own car.
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After extending the model with the covariates
age, gender and community sensitivity, the model
goodness-of-fit improves - the Rho-square is now
0.153. Based on these estimates, the following in-
sights can be derived:

• Increased booking time significantly decreases
the utility of using a shared cargo bike or shared
car/van.

• Greater deviation from the expected arrival time
significantly reduces the probability of respon-
dents choosing a shared cargo bike or shared
car/van.

• The longer people have to walk to a parking,
the lower the utility becomes of the private car
alternative.

• Respondents aged 25-34, 35-44, 45-54 and 55-
64 show a statistically significant preference for
private cars. The group 65+ has the strongest
preference for using their private car.

• In comparison with the under 18 group, all age
groups dislike the idea of using the shared cargo
bikes, except for the 55-64 group, where the ev-
idence is inconclusive.

• Respondents over 65 significantly dislike using
shared cars/vans.

• Respondents who are moderately insensitive,
moderately sensitive, or very sensitive to a com-
munity feeling at work are less likely to choose
private cars and more likely to choose shared
cargo bikes.

• Neutral and moderately sensitive respondents
are less likely to choose shared cars/vans over
their own cars.

When estimating the base model for the second sce-
nario (big amount of cargo), the Rho-square has a
value of 0.166. Based on these estimates, the follow-
ing insights can be derived:

• Respondents have a baseline preference for
shared car/van, in comparison with private car.

• Later-than-expected arrival time affects both the
private and the shared car/van, but especially
the latter.

• Longer parking distance significantly reduces the
attractiveness for the private car.

After extending the base model of the second sce-
nario, an ”excellent” goodness-of-fit is achieved with
a Rho-square of 0.241. Based on these estimates, the
following insights can be derived:

• Arrival time deviations for private car signifi-
cantly reduce its utility.

• Delays for shared car/van significantly reduce its
attractiveness.

• Longer parking distance strongly reduces the ap-
peal of the private car.

• The 65+ group shows a strong preference for us-
ing their private car.

• Gender does not significantly affect mode choice.

• Community belonging does not significantly in-
fluence the choice between private and shared
cars/vans.

4 DISCUSSION

4.1 Reflection on Model Setup Design

A key element in the experiment design was the use
of “arrival time deviation” levels (-10, 0, +10 min-
utes). This abstraction was chosen over absolute
travel times or distances, since employees have highly
varied destinations. Using distances (e.g., “15 kilo-
meters”) would have biased results, as certain modes
would be excluded by default (e.g., cycling long dis-
tances). While sub-scenarios combining cargo size
and travel distance could have addressed this, the
small sample size would not have supported such
complexity. Thus, the punctuality-based framing was
introduced, making tasks more realistic and avoiding
survey fatigue. Lastly, the color schemes in the sur-
vey visuals carried no deliberate symbolic meaning.
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4.2 Discussion of Model Outcomes

For the small cargo scenario, longer booking times
consistently lowered the utility of shared modes,
particularly cargo bikes and shared cars/vans. Ar-
rival deviations reduced the attractiveness of shared
modes but had little effect on private cars, which are
perceived as more reliable. This reflects a general
mistrust in shared modes compared to the control
offered by private cars.

Demographic effects were modest. All age groups
showed a preference for private cars, strongest
among those 65+. Parking distance was the only
factor reducing private car utility, suggesting that
discouraging car use is necessary for shared modes to
compete. Shared cargo bikes were broadly disliked,
while shared cars/vans were met with neutrality
- indicating potential to persuade younger groups
with the right incentives. Gender showed no effect,
likely influenced by contextual factors such as few
respondents with young children. Community values
produced ambiguous outcomes. While literature and
policy assumptions linked community orientation
with pro-social mobility choices, the results showed
weak and inconsistent correlations. Strong or weak
community orientation did not clearly predict shared
mode use. This indicates that policy reliance on
community values as a driver for shared mobility
may be overstated.

Taken together, when transporting small cargo,
socio-demographics and community values did not
meaningfully shift preferences. Private cars remained
dominant, with booking time as the main barrier to
shared modes. Only increasing parking distance or
ensuring time advantages for shared modes creates
real trade-offs. For large cargo, results were simi-
lar: socio-demographic and community variables had
little influence. Parking distance and travel time
negatively affected private car utility, but booking
time did not affect shared cars/vans—likely because
larger-cargo users accept planning ahead. Nonethe-
less, respondents remained unconvinced of the bene-
fits of shared mobility.

4.3 Reflection on Research Methodol-
ogy Choice

The choice of stated choice experiments was sup-
ported by literature, but application at the KeileCol-
lectief was constrained by the small respondent pool.
This limited the number of scenarios and made
blocking impossible [9]. With 21 scenarios, the de-
sign was still acceptable, and patterns in prefer-
ences emerged. Greater survey support from the
KeileCollectief would have allowed a richer design
and stronger results. Despite these constraints, the
method was applied rigorously and yielded valuable
insights.

4.4 Contribution to Scientific Litera-
ture

This study contributes by challenging assumptions
in existing literature. Age and gender, often re-
garded as key determinants of shared mobility
adoption, were not influential in this context. This
suggests that socio-demographics are not universally
explanatory and should not be treated as default
predictors. Shared mobility research must account
for local and cultural contexts rather than applying
one-size-fits-all assumptions. For example, in the
Netherlands, where gender roles are relatively
balanced, gender did not shape mobility choices. In
contrast, in Eastern European contexts, gender could
play a larger role. This highlights the importance of
context-specific modeling: theoretical completeness
should not outweigh empirical relevance. Simplifying
models by excluding irrelevant factors can yield
clearer insights, especially in smaller-scale studies.
Thus, this research supports the view that shared
mobility modeling benefits from contextual tailoring
and parsimonious design over unnecessary complex-
ity.
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5 CONCLUSION AND REC-
OMMENDATIONS

In conclusion, this research examined how employees
of small-to-medium-sized enterprises (SMEs) in
urban redevelopment areas choose transport modes
for business-related trips, using the KeileCollectief
pilot in Rotterdam as a case study. Guided by
literature review, expert interviews, and a stated
choice experiment (SCE) analyzed through discrete
choice modeling, the study provided insights into the
factors influencing shared mobility adoption in SME
contexts.

Expert interviews identified operational factors as
most decisive: advance booking for shared modes,
parking distance for private cars, and arrival time de-
viations across all modes. Other influences included
household size, physical limitations, weather, long-
term habits, and perceived health or environmental
benefits. These insights guided the SCE design
by narrowing down the most relevant attributes.
Despite expectations, community orientation showed
no consistent or strong effect on mode choice. To-
gether with age and gender, it played a limited role
compared to operational barriers. This suggests that
while communal identity may shape attitudes, it
does not automatically translate into behavior when
booking requirements or car convenience remain
dominant. The main lesson is that shared mobility
adoption depends on practical competitiveness with
private cars. Reducing booking friction, improving
vehicle availability, and discouraging car use through
parking management are essential. Measures such
as priority lanes could further increase the relative
attractiveness of shared modes. At the same time,
workplace “community” should not be assumed to
automatically encourage collective transport choices.

Thus, the findings of this research show that even in
a setting like the KeileCollectief, where innovation
and community are emphasized, private cars remain
dominant. Practical considerations—booking time,
vehicle access, parking—outweigh ideological or
collective motivations. Convenience remains the

deciding factor: when private cars are easy, shared
modes struggle; when shared modes become easier,
they gain traction. Community values alone do
not overcome practical barriers. This raises a
broader implication: if shared mobility adoption is
challenging in a relatively progressive SME, it will
likely be even harder at larger scales. Infrastructure
and service provision alone are insufficient—policies
must combine structural changes with efforts to shift
mindsets. Employees should be actively involved
and shown, in practical terms, the benefits of shared
mobility, rather than being expected to adopt it
based solely on community ideals.

Future research should build on these findings by:

• Repeating the experiment in other SMEs with
larger sample sizes to test external validity and
enable more complex model specifications.

• Expanding choice attributes to include relia-
bility, comfort, or app interface quality, and
comparing across more shared modes (e.g., e-
scooters).

• Combining stated choice data with revealed pref-
erences to capture real-world trade-offs.

Linking this to innovation theory, the current study
mainly covered the knowledge and persuasion stages.
Future work should explore the decision, implemen-
tation, and confirmation phases: how employees
experience shared mobility in practice, what support
structures help adoption, and which factors sustain
or undermine long-term usage. Such insights would
clarify how experimental willingness translates into
durable behavioral change.

Lastly, while the results did not indicate widespread
readiness for shared mobility in SMEs, they highlight
the key operational and cultural barriers. Under-
standing these obstacles is a necessary step toward
designing effective policies and workplace strategies.
As cities evolve, shared mobility may gradually be-
come more intuitive, but for now, progress depends
on aligning rhetoric with practice - ensuring that both
policy-makers and communities actively model the
sustainable behaviors they seek to promote.
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