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Summary

Urban densification is a growing challenge in cities worldwide, with increasing pressure on limited space.
As cities become more compact, maintaining liveability and accessibility while accommodating growth
becomes increasingly difficult. Cars take up a lot of this valuable space, both in terms of parking
and infrastructure. At the same time, private car use contributes significantly to environmental issues
and urban congestion. Low-car residential developments are an emerging strategy to address these
challenges, aiming to reduce car dependency through urban design and policy measures. However,
much of the existing research on low-car neighbourhoods focuses on cases where residents actively
chose such an environment. This raises an important question: what happens when people who did
not intentionally select a low-car area move into such a neighbourhood? With large numbers of hous-
ing developments being built within cities, a more diverse range of residents will inhabit these areas,
including many who may not have initially sought a car-free lifestyle. Understanding whether non-self-
selected residents also adjust their mobility habits provides insights into the effectiveness of low-car
policies. Which is essential for evaluating the viability of these developments.

This study addresses this research gap by taking a revealed preference approach to investigate how
residents of low-car neighbourhoods perceive and adapt to sustainable mobility measures, and how
their adaptation is influenced by residential self-selection. The main research question guiding this
study is:

How do residents of low-car neighbourhoods perceive and adapt to the sustainable mobility
measures, and how is this influenced by residential self-selection?

This research separates behaviour changes driven by the built environment from those stemming from
pre-existing preferences by distinguishing between self-selected and non-self-selected residents. If
even non-self-selected residents adapt their behaviour in line with the goals of a low-car neighbourhood,
this provides stronger evidence that the built environment itself can influence travel behaviour beyond
individual attitudes.

The research is based on a case study of Cartesius, a newly developed low-car neighbourhood in
Utrecht with 322 households. Cartesius offers a unique opportunity to study residents in a real-world
example of a dense urban low-car neighbourhood, providing insight into the lived experience of resi-
dents. The study employed a survey (N=70) and informal conversations with residents to examine their
mobility behaviour, attitudes, and experiences.

Survey results showed that, since moving to Cartesius, residentsô public transport use and shared car
adoption increased, while car use and ownership declined. Specifically, 20% of previous car owners
disposed of their vehicle, and an additional 13% were considering doing so. Every respondent who
got rid of their car mentioned the limited parking spaces as the primary reason, highlighting the ef-
fectiveness of parking policies in reducing car ownership. However, overall satisfaction with mobility
in the neighbourhood was low. More than half of all respondents stated that the neighbourhood did
not meet their mobility needs. The dissatisfaction is largely attributed to temporary infrastructure is-
sues, including a lack of pedestrian and cycling infrastructure and temporary unregulated parking in
the public space. Notably, dissatisfaction with parking was reported equally by car owners and non-car
owners. Also, in conversations with the residents, parking was a dominant subject, with annoyance
widely shared. Frustrations do not solely stem from personal car use but also from issues such as visi-
tor parking, enforcement of parking regulations, and unmet expectations about the car-free public area.
Additionally, residents felt poorly informed about the mobility policies before moving in, with 30% re-
porting feeling insufficiently or incorrectly informed about the parking regulations. The study also found
that incentives for alternative mobility can be effective. More than one third of the residents made use
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of the free shared-car trip minutes offer, and many indicated that this encouraged them to use shared
cars more frequently.

A crucial component of this research was examining the role of residential self-selection. This was done
by dividing residents into self-selected and non-self-selected groups. The non-self-selected group was
identified using two criteria: (1) residents who moved to Cartesius due to limited housing options rather
than a preference for a low-car lifestyle, and (2) residents whose mobility behaviour and preferences
did not align with the neighbourhoodôs low-car concept. A significant portion (57%) of residents in
Cartesius fell into the non-self-selected category, highlighting the broader relevance of this study in
the context of large-scale low-car developments. Many respondents explicitly stated they had no other
housing options due to the housing shortage, with comments such as: òIt was the only apartment I
was assigned; if you decline, youôre waiting another year.ò Others were identified as non-self-selected
based on survey responses regarding mode preference, ideal living scenarios, and car use frequency,
which revealed that their mobility patterns did not align with the neighbourhoodôs low-car concept. The
survey responses of both groups are compared. Table 1 presents an overview, highlighting both no-
table contrasts and variables that show little to no difference. Key findings are discussed below.

Self-selected resi-
dents (N=30)

Non-self-selected res-
idents (N=40)

Significance

Mobility behaviour adaption after relocation
Percentage of car owners that have gotten rid
of car or are considering it

50% 28% ns

Percentage of people using more PT since
moving

23% 35% ns

Percentage of people using shared cars more
often

40% 18% p = 0,036

Percentage of people who have reduced car
use

45% 22% ns

Perception of neighbourhoodôs low-car concept and sustainable mobility measures
How content people are with living in Cartesius,
and how well the neighbourhood meets their
mobility needs

No difference

Satisfaction with parking spaces, accessibil-
ity by foot, accessibility cycling, availability of
shared cars, access to train network

No difference

Percentage of people that feel well-informed
about parking policy

70% 55% p = 0,035

Socio-demographic characteristics
Percentage of car-free households 80% car-free 30% car-free p < 0,001
Socio-demographics (education level, age,
gender, household composition)

No difference

Previous residential area No difference

Table 1: Comparison of groups of self-selected and non self-selected residents

In both groups, car ownership and car use declined, while public transport and shared car use in-
creased. However, self-selected residents were significantly more likely to adopt shared cars as they
were less likely to own a private vehicle. Self-selected residents were also significantly more likely to
feel well-informed about the parking policy than non-self-selected residents. Satisfaction levels were
similarly low across both groups, particularly concerning different mobility aspects. Interestingly, no
socio-demographic differences were found between the groups, largely due to the homogeneous pop-
ulation living in Cartesius. Which consists of young, highly educated individuals without children. The
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study also found no differences based on previous residential location, suggesting that mobility adap-
tation in the neighbourhood was not directly linked to where people had lived before.

The study demonstrates that low-car neighbourhoods can facilitate sustainable mobility behaviours
even among residents who did not initially choose this mobility concept. Despite not actively selecting
a car-free environment, many non-self-selected residents adapted their behaviour in line with the neigh-
bourhoodôs mobility measures, reducing car ownership and usage while increasing public transport and
shared car use. This finding reinforces the idea that well-designed low-car policies can influence be-
haviour beyond self-selection effects, reinforcing their role as a strategy for managing space scarcity
in dense cities while supporting more sustainable mobility patterns.

The research also highlights challenges that must be addressed. Overall satisfaction with mobility in
Cartesius was low, largely due to temporary infrastructure issues and a lack of clear communication
about mobility policies. Dissatisfaction was not confined to non-self-selected residents, indicating that
negative perceptions were more related to implementation challenges than to the low-car concept itself.
Issues such as incomplete infrastructure, temporary parking arrangements, and inadequate communi-
cation about mobility policies contributed to dissatisfaction. To improve future low-car developments,
policymakers should prioritise clear communication with residents about mobility policies before move-
in, actively manage temporary infrastructure to prevent early-stage dissatisfaction, and provide visible
benefits from parking reductions.

Future research should build on these findings by conducting longitudinal studies to assess long-term
behavioural adaptation and policy effectiveness over time. Additionally, research should expand to
include a more diverse population, as the residents of Cartesius, while offering a valuable first step
beyond traditionally self-selected low-car communities, still represent a relatively homogeneous group.
Understanding how low-car policies affect a broader demographic will be key to scaling up these de-
velopments successfully.

Overall, this is promising news for the future of large-scale low-car developments. Despite possible
dissatisfaction from the residents, low-car neighbourhoods can be effective in altering individual travel
behaviour in a desired way, which is the central planning goal. If well-executed, these neighbourhoods
have the potential to support sustainable mobility even among those who did not initially choose a
car-free lifestyle.



Contents

Summary i

1 Introduction 1
1.1 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.1.1 The emergence of low-car, high-density neighbourhoods . . . . . . . . . . . . . 2
1.2 Utrecht context . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.3 Research gap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
1.4 Research objective and questions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
1.5 Report structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2 Methodology 6
2.1 Project approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
2.2 Contextual meetings and expert input . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.3 Literature review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

2.3.1 Goal of the literature study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
2.3.2 Literature search method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2.4 Case study Cartesius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.4.1 Rationale for a case study approach . . . . . . . . . . . . . . . . . . . . . . . . . 10

2.5 Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.5.1 Survey design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
2.5.2 Data selection and gathering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
2.5.3 Data analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
2.5.4 Ethical considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

2.6 Conversations with residents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3 Literature study on the effect of low-car neighbourhoods on residents 16
3.1 Case examples and implementations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
3.2 Low-car policy measures and their effects on residentsô perception and adaption . . . . 20

3.2.1 Push factors: car reducing measures . . . . . . . . . . . . . . . . . . . . . . . . 20
3.2.2 Pull factors: reducing car dependency . . . . . . . . . . . . . . . . . . . . . . . . 22

3.3 Residential self-selection in low-car areas . . . . . . . . . . . . . . . . . . . . . . . . . . 26
3.4 The interplay between attitude, behaviour, and the built environment . . . . . . . . . . . 27

4 Case study 29
4.1 Case selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
4.2 Introducing the case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

4.2.1 Socio-economic characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
4.2.2 Mobility in Cartesius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
4.2.3 Discrepancies between vision and execution of the neighbourhood . . . . . . . . 32

5 Data analysis and results 34
5.1 Descriptive statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

5.1.1 Sample representativeness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
5.1.2 Residentsô travel behaviour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
5.1.3 Residentsô attitudes and preferences about mobility and residential location . . . 38
5.1.4 Residential relocation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

5.2 Changes in mobility behaviour before and after relocation . . . . . . . . . . . . . . . . . 41
5.2.1 Car ownership change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
5.2.2 Travel behaviour change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

5.3 Perception of mobility measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
5.3.1 Satisfaction with neighbourhood and mobility . . . . . . . . . . . . . . . . . . . . 44

iv



Contents v

5.3.2 Perception of measures, how well informed do people feel? . . . . . . . . . . . . 45
5.4 Investigating the role of residential self-selection . . . . . . . . . . . . . . . . . . . . . . 46

5.4.1 Dividing residents into self-selected and non-self-selected groups . . . . . . . . 46
5.4.2 Comparison of self-selected and non-self-selected groups . . . . . . . . . . . . . 48

5.5 Qualitative findings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
5.6 Conclusion of results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

6 Conclusion and recommendations 52
6.1 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
6.2 Policy recommendations for low-car development . . . . . . . . . . . . . . . . . . . . . . 53

7 Discussion and future research 56
7.1 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

7.1.1 Case-specific constraints and generalisability . . . . . . . . . . . . . . . . . . . . 56
7.1.2 Reflection on Cartesius as case study area . . . . . . . . . . . . . . . . . . . . . 56
7.1.3 Participation bias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

7.2 Discussion of results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
7.2.1 Causality and behavioural change . . . . . . . . . . . . . . . . . . . . . . . . . . 57
7.2.2 Influence of the built environment on resientsô travel behaviour . . . . . . . . . . 58
7.2.3 Reflection on quantifying the presence of residential self-selection . . . . . . . . 59
7.2.4 Reported dissatisfaction among residents . . . . . . . . . . . . . . . . . . . . . . 59

7.3 Recommendations for future research . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

References 62

A Scientific article 67

B Survey 80

C Survey invitations 101



1
Introduction

Urbanisation is rapidly accelerating worldwide, with an estimated 55% of the global population already
living in urban areas (United Nations 2023). This trend is expected to continue, placing immense
pressure on cities to accommodate growing populations while maintaining quality of life. The demand
for housing and services is driving densification, particularly in European cities where space is inherently
scarce. This scarcity intensifies competition for land use, with private cars often dominating the urban
landscape despite being stationary 96% of the time (Kennisinstituut voor Mobiliteitsbeleid 2022). The
infrastructure for cars consumes up to 50% of public space in Dutch cities, and car users demand 3.5
times more physical space than non car users, underscoring the inequities imposed on the broader
population by car dependence (Creutzig et al. 2020; Zijlstra, Witte, and Bakker 2022).

Beyond space constraints, private cars contribute significantly to environmental pressures. Their im-
pact has been widely studied across various disciplines, with research highlighting their role in air pol-
lution, greenhouse gas emissions, and urban heat effects (Banister 2008; EEA 2020; Seto, G¿neralp,
and Hutyra 2012; Newman and Kenworthy 1998). In dense urban areas, vehicles further contribute to
congestion, noise pollution, and a reduction in green space ð all of which undermine efforts to create
safe, healthy, and liveable cities (Gehl 2013; Nieuwenhuijsen et al. 2019).

Despite these well-documented negative impacts, traditional policies have long prioritised private car
use. The dominance of car-based planning has deep roots in what Urry (2004) and Manderscheid
(2014) describe as the system of automobility, which historically structured urban environments around
car use, embedding car dependency deeply into both city forms and behaviour. However, there is grow-
ing recognition that this approach is unsustainable. Over the past several decades, urban development
has shifted, moving towards models that prioritise sustainability, liveability, and human-centred design
(Jones 2014; Selzer and Lanzendorf 2019; Borges and Goldner 2015). Central to this transformation
is the integration of land use and transportation planning, where streets and public spaces are recon-
ceived as multifunctional areas serving communities rather than primarily facilitating vehicle traffic. As
cities become denser, the need for innovative urban mobility solutions becomes clear. Reducing car
dependency is increasingly seen as essential not only for environmental sustainability but also for re-
claiming urban space for people (Selzer 2021; Borges and Goldner 2015; M¿ller and Reutter 2022).

This shift is best captured by former Bogot§ mayor Enrique Pe¶alosa, who stated:

ôThe first step to reducing car dependency is designing our streets as though people
matter more than vehicles.ô

ð Enrique Pe¶alosa, former mayor of Bogot§, Colombia
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1.2. Utrecht context 2

In response to the growing challenges of urbanisation, climate change, and space scarcity, cities are
increasingly adopting new approaches to urbanmobility and land use. Low-car, high-density neighbour-
hoods are emerging as a key strategy to accommodate urban growth while reducing car dependency.
Unlike traditional car-free areasðoften shaped by historical, cultural, or geographical constraints (Melia
2009; Nies 2020)ðmodern low-car developments are intentionally designed to prioritise active and pub-
lic transport. These neighbourhoods integrate mobility strategies that discourage private car use while
aiming to enhancing accessibility and quality of life.

By limiting or excluding private cars, these developments promote a shift toward sustainable mobility
patterns and reclaim urban space for alternative uses, such as parks, pedestrian zones, and social
spaces. Research highlights several benefits of this model, including improved air quality, reduced
noise pollution, improved safety, and greater community engagement (Borges and Goldner 2015; Gehl
2013; Nieuwenhuijsen et al. 2019). They also contribute to public health by encouraging active travel
modes such as walking and cycling. Given these benefits, it is tempting to view low-car neighbourhoods
as a comprehensive solution to urban mobility challenges.

However, transitioning to low-car urban living presents significant challenges. The success of these
neighbourhoods depends not only on their physical design but also on how residents perceive and
adapt to mobility restrictions (Nieuwenhuijsen et al. 2019). This is particularly relevant given that most
people do not want to give up their cars or be restricted in parking. The car remains a highly conve-
nient and flexible mobility option, and the removal or restriction of cars cannot be done without careful
consideration. Studies by Borgers et al. (2008) and Borges and Goldner (2015) indicate that the ma-
jority of residents of four Dutch cities prefer to live in areas without car restrictions. Despite these
preferences, large-scale urban low-car developments are rapidly emerging, reflecting a broader shift in
urban planning (Baehler and R®rat 2022; Kuss and Nicholas 2022). Driven by the need to build more
housing within cities while maintaining liveability and accessibility, policymakers and urban planners
increasingly conclude that there is little to no room for private vehicles in these new developments.

This highlights a potential misalignment: car-reduced housing being developed, but no residents want-
ing to reduce cars. One could simply say that these low-car neighbourhoods will then be inhabited by
people that do want to reduce cars. Which is what has happened in the past, where car-free commu-
nities and neighbourhoods can be observed across Europe. People that want to live car-free find the
right circumstances to do so in these areas. This alignment of peopleôs residential location and their
travel preferences is the concept of residential self-selection. People usually choose a neighbourhood
that fits their travel pattern. But with the pressing challenges of cities, low-car neighbourhoods might
outgrow their status of niche residential places for people that support the concept. Large-scale devel-
opments are planned, often with mixed housing options, including rental and social housing. In these
cases, residents may not have the luxury of choosing a neighbourhood based on their preferences,
which could create challenges in adapting to low-car environments. The growing pressure on the hous-
ing market, especially in larger cities across the Netherlands, makes securing housing a higher priority
than finding an ideal living situation.

As low-car neighbourhoods are increasingly being developed, understanding their impact becomes cru-
cial. These developments have the potential to contribute to more liveable, accessible, and sustainable
cities, but much remains uncertain about their broader applicability and success. While transportation
models can offer projections, the actual impact on residentsô mobility behaviours and quality of life is still
to be fully understood. This thesis aims to contribute to the understanding of how people experience
and adapt to living in such environments, focusing on the human dimension of low-car neighbourhoods,
rather than just their spatial and environmental impacts.

Utrecht offers a pertinent example of a city actively addressing the challenges of densification and car
dependency. As one of the largest cities in the Netherlands, Utrecht is experiencing significant popula-
tion growth and has ambitious plans to build thousands of new homes in the coming years. However,
this growth comes with the challenge of maintaining the cityôs liveability amidst limited space and high
density. The city has already taken steps to address these challenges through various initiatives aimed
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at reducing car usage. These include the implementation of low parking norms and the expansion of
cycling infrastructure, a key component of Utrechtôs mobility strategy.

One of the cityôs most notable projects is the Merwedekanaalzone, which will involve the development
of a low-car residential area for approximately 10,000 residents. This project is still in the planning
stages, but it highlights Utrechtôs commitment to reducing car dependency on a large scale.

Utrechtôs efforts to reduce car usage, coupled with its need for more housing, make it a fitting con-
text for exploring the potential of low-car urban environments. While the Merwedekanaalzone is not
yet developed and inhabited, Utrecht offers other examples of low-car and high-density urban areas.
Neighbourhoods such as Wisselspoor and Cartesius, while smaller in scale, already feature low park-
ing norms, shared mobility options, and a focus on walking and cycling. Studying these areas can
provide valuable insights into the real-world effects of such strategies.

There is limited research on how residents with no initial intention of living without cars adapt to low-car
neighbourhoods, a key gap this research aims to address. With large numbers of housing develop-
ments being built within cities, a more diverse range of residents will inhabit these areas, including
many who may not have initially sought a car-free lifestyle. Much of the existing research is limited
to eco-villages or communities where residents already embrace car-free living, failing to capture the
experiences of diverse populations (Selzer and Lanzendorf 2022). Future projects will attract a broader
population, not just those with pre-existing low-car lifestyles, making it essential to evaluate the effects
on a larger scale (Sprei et al. 2020).

Additionally, many studies on existing low-car neighbourhoods focus on best-practice examples, often
overlooking the complexities and challenges faced by residents in their daily lives (Freytag et al., 2013).
Marsden (2006) stress that evaluations based on observed behaviours, rather than stated preferences,
are crucial for understanding the real impact of low-car policies. With many studies relying on stated
preference data rather than observed behaviours, this leaves a need for ex-post evaluations to as-
sess the real impact of low-car policies. Understanding these lived experiences is crucial to find out
if dense, low-car urban areas can truly reduce car dependency, promote alternative transport modes,
and maintain high levels of accessibility and liveability for residents. Minimal research exists on how
low-car developments influence mobility patterns or on the preferences of residents in Dutch low-car
areas (Nieuwenhuijsen et al. 2019). The availability of revealed preference data, observing actual be-
haviours and patterns in real-world contexts, remains scarce. But looking at this from a residents per-
spective is really important (Dijk, Givoni, and Diederiks 2018; Kuss and Nicholas 2022). Many different
studies highlight this, with Nieuwenhuijsen et al. (2019) calling for in-depth assessments of residentsô
experiences, and Selzer and Lanzendorf (2019) stressing the importance of looking at residentsô lived
practices to assess the real-life impact of such developments.

With the most important knowledge gap remaining: what happens when people who did not actively
choose to live in a low-car environment move to such an area, particularly in the context of large-scale
low-car developments attracting diverse populations. To the best of the authorôs knowledge, this aspect
has yet to be thoroughly investigated.

Drawing from the problem definition of limited knowledge about the effects and implications of mobility
strategies on residents in low-car neighbourhoods, this study seeks to make a contribution by evalu-
ating these developments. The main objective of this research is to gain insights into how residents
in low-car neighbourhoods experience and adapt to the mobility strategies implemented in these areas.

Using a case study approach, the research draws on the experiences of current residents to provide
lessons for future low-car developments, both within Utrecht and globally. The ultimate aim is to support
the transition towards sustainable liveable cities by offering insights for the design and implementation
of neighbourhoods that reduce car dependency.
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The research aim is translated into a main research question and additional sub-questions. The main
research question is formulated as follows:

How do residents of low-car neighbourhoods perceive and adapt to the sustainable mobility mea-
sures, and how is this influenced by residential self-selection?

Sub-questions are formulated to approach the main research question step by step. The sub-questions
focus on the proposed neighbourhood for the case study: Cartesius.

1. What factors shape residentsô perceptions of a low-car neighbourhood?
This question involves both a theoretical and empirical component. First, a literature review is con-
ducted to identify factors that influence residentsô perceptions of low-car neighbourhoods. This
includes examining behavioural studies and evaluating findings from similar low-car neighbour-
hoods in different contexts. By identifying common factors that shape perceptions, the study
creates a foundation for understanding these dynamics. The findings from the case study of
Cartesius then supplement this theoretical base, providing insights into the specific factors that
influence residentsô perceptions in this context.

2. Who are the residents of low-car neighbourhoods in terms of socio-demographics, attitudes, and
travel behaviour, and how do these compare to residents of other neighbourhoods?
This question aims to profile the residents of low-car neighbourhoods, combining insights from
both literature and the case study of Cartesius. The literature review examines socio-demographic
characteristics, attitudes, and travel behaviour patterns commonly observed among residents of
low-car neighbourhoods. Subsequently, the characteristics and behaviours of Cartesius residents
are analysed and compared with these broader findings and with residents from other neighbour-
hoods. This dual approach provides insights into the role of residential self-selection and helps
to better understand the practical implications of low-car neighbourhoods in different contexts.

3. What mobility strategies or policy measures have been implemented in Cartesius to create the
low-car residential area, and how effective are they?
This question seeks to identify and evaluate the specific strategies and policy measures imple-
mented in Cartesius to create a low-car environment. The first step is to document the mea-
sures adopted, such as parking restrictions, shared mobility services, and infrastructure for ac-
tive modes of transport. After establishing this foundation, the study assesses the effectiveness
of these measures by examining residentsô experiences and travel behaviour. Understanding
which strategies have been successful and which have encountered challenges provides valu-
able lessons for the design and implementation of similar future developments.

4. How do residents of Cartesius perceive mobility options and the implemented car-reducing policy
measures?
This question focuses on understanding residentsô perspectives regarding the available mobility
options and the car-reducing measures implemented in Cartesius. While models and policy docu-
ments can provide objective data on accessibility and modal options, only residentsô perceptions
can reveal how these measures are experienced in everyday life. The findings help to identify
strengths and weaknesses in the mobility concept and offer insights into the factors contributing
to a positive or negative perception of the neighbourhoodôs car-free design.

5. Has the mobility behaviour of residents of Cartesius changed since moving, and how do their
current mobility patterns compare to their previous habits?
Understanding whether living in a low-car neighbourhood has led to changes in residentsô travel
behaviour is key to evaluating its impact.

6. What lessons can be drawn from residentsô experiences to inform the implementation of future
low-car developments?
This question aims to derive practical insights from the case study. It provides concrete rec-
ommendations for the municipality of Utrecht, aligning with their main objective: to apply these
lessons to guide and improve larger upcoming developments.

Including residential self-selection in the analysis is essential to distinguish between behaviour changes
driven by the built environment and those resulting from residentsô pre-existing preferences. Under-
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standing the presence of non-self-selected residents, those who did not actively choose Cartesius for
its mobility concept, is particularly important for evaluating the effectiveness of the low-car policy and
the effect of residential self-selection.

This report is structured as follows: Chapter 2 outlines the methodology, linking the research methods
to the sub-research questions and explaining the methods used. Chapter 3 presents the literature
study, addressing some of the sub-research questions directly and providing the theoretical foundation
for the case study and the overall research. Chapter 4 introduces the case study area, Cartesius,
describing the neighbourhood, its socio-demographic characteristics, and the local mobility framework.
Chapter 5 presents the data analysis and results of the case study. Chapter 6 provides the conclusion
by answering the main research question and outlining policy recommendations. Chapter 7 concludes
the report by providing a discussion of the findings, ending with recommendations for future research.



2
Methodology

The core of the project consisted of a case study of the low-car neighbourhood Cartesius. The main
component for data gathering was a survey among residents. Besides a residents survey, familiarity
with the case was also gained through on-site observations, talking to different people from the munic-
ipality and other organisations involved in the neighbourhood, as well as informal conversations with
residents.

The research was guided by a theoretical background developed through a literature review. This re-
view explored various car-reduced neighbourhood concepts and the policy measures used to achieve
them. It examined the complex relationship between travel behaviour, the built environment, and per-
sonal attitudes and characteristics. A key focus was on how low-car policy measures are perceived by
residents and the factors that shape these perceptions. Additionally, significant attention was given to
case studies of other low-car neighbourhoods, providing insights into residentsô behaviour and charac-
teristics. The findings from the survey, combined with insights from the literature, informed the answers
to the research questions and ultimately shaped the conclusions and policy recommendations.

Table 2.1 gives an overview of the sub-questions and methods used for answering them.

6



2.2. Contextual meetings and expert input 7

Sub-question Corresponding method Chapter

1. What factors shape residentsô
perceptions of a low-car
neighbourhood?

Literature review of travel behaviour studies and
case examples of low-car neighbourhoods

Chapter 3

Supplemented by survey data and conversa-
tions with residents from the Cartesius case
study

Chapter 5

2. Who are the residents of low-car
neighbourhoods in terms of
socio-demographics, attitudes, and
travel behaviour, and how do these
compare to residents of other
neighbourhoods?

Literature review of existing low-car neighbour-
hood case studies to examine resident profiles and
mobility patterns

Chapter 3

Cartesius case study: Analysis of socio-
demographic data from the Municipality of Utrecht,
and insights into residentsô attitudes and travel
behaviour obtained through the survey and
conversations with residents

Chapter 4, 5

3. What mobility strategies/policy
measures have been implemented
in Cartesius to create the low-car
residential area, and how effective
are they?

Case study analysis through on-site observa-
tions, meetings with municipal stakeholders in-
volved in Cartesius, and evaluation of policy doc-
uments

Chapter 4

Survey and conversations with residents to
assess the perceived effectiveness of the imple-
mented measures

Chapter 5

4. How do residents of Cartesius
perceive mobility options and the im-
plemented strategy/policy?

Survey questions on resident satisfaction with
various mobility aspects, complemented by con-
versations with residents to gather more detailed
perceptions and experiences.

Chapter 5

5. Has the mobility behaviour of res-
idents of Cartesius changed since
moving, and how do their current
mobility patterns compare to their
previous habits?

Survey questions comparing residentsô travel be-
haviour before and after relocation to Cartesius

Chapter 5

6. What lessons can be drawn from
residentsô experiences to inform the
implementation of future low-car de-
velopments?

Synthesis of findings from the literature review,
survey results, and case study to derive practical
recommendations

Chapter 6, 7

Table 2.1: Sub-questions and corresponding methods and chapters

At an early stage of the thesis, interviews with experts were conducted to guide the research direction
and inform the selection of suitable methods. These interviews contributed to the development of the
survey questions for residents. The participants included employees from the municipality of Utrecht in-
volved in the policy development of car-free neighbourhoods, as well as specialists in mobility concepts
related to the car-free mobility strategy, such as professionals from the Parking department. These dis-
cussions also provided an introduction to the cases of Wisselspoor and Cartesius and offered prelimi-
nary insights into how the municipality approaches the implementation of such projects. Wisselspoor
was initially explored as a case study area as well, but later omitted. Practical advice on reaching and
engaging residents for the study was another topic addressed in these meetings. These interactions,
while often informal and open-ended, complemented desk research and offered a practical perspective.
Table 2.2 gives an overview of the meetings and type of takeaways.
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Date Function Title Expertise Summary Knowledge Obtained

04-10 Policy Advisor/
Project Manager -
Mobility Strategy

Mobility con-
cept, Cartesius
planning

Cycling tour highlighting parking
issues in Cartesius and differ-
ences with Wisselspoor.

Case selection + gen-
eral knowledge on low-
car mobility strategies

04-10 Resident of Carte-
sius

Broad Mobility Af-
fairs trainee at mu-
nicipality

Shared residentsô issues and
provided practical help for case
study access.

Case selection + case
insights + practical tips

23-10 Strategic Project
Manager

Wisselspoor
project

Tour of Wisselspoor, shared
car arrangements, history/evalu-
ation.

Wisselspoor experi-
ence + shared car
knowledge

31-10 Policy Advi-
sor/Project Man-
ager - Parking

Parking strategy,
shared cars

Explained various parking
strategies in Utrecht, including
car-sharing.

Knowledge on park-
ing concepts and
strategies

12-11 Advisor for
Healthy Living
Environment

Cartesius living
lab, healthy urban
living

Discussed Cartesius as a living
lab and Blue Zone with focus on
healthy living.

Case background infor-
mation

27-11 Community Advi-
sor

Community man-
ager Cartesius

Shared insights on engaging
with residents, invited to commu-
nity activity.

Case insights + practi-
cal tips

12-12 Neighbourhood
Advisor

Wisselspoor, resi-
dent interactions

Explained municipal-resident in-
teractions, common complaints,
and initiatives.

General municipal-
resident interaction
knowledge + practical
tips

09-01 Hospitality Busi-
ness Owner

Wisselspoor
business and
planning

Shared experiences work-
ing with municipality during
planning phase.

Wisselspoor expe-
rience + business
perspective

15-01 Community Advi-
sor

Wisselspoor
and surrounding
areas

Discussed parking problems
caused by Wisselspoor resi-
dents.

Wisselspoor experi-
ence

ï Policy Advi-
sors/Project Man-
agers - Broad
Mobility Affairs

Mobility data Provided information on avail-
able data and Utrechtôs resident
survey.

Data availability in-
sights

Table 2.2: Overview of contextual meetings and takeaways

Besides the meetings listed in Table 2.2, being an intern at the municipality Utrecht involved participa-
tion in various organisational activities. Many colleagues expressed interest in the research, leading
to valuable discussions. Participation in different project meetings provided additional insights into on-
going work. Attending internal meetings also offered a deeper understanding of planning processes,
decision-making structures, and the translation of broader strategies and visions into tangible projects.
These experiences contributed to a better understanding of the context in which the municipality oper-
ates.

The literature review aimed to explore existing low-car concepts and developments to understand how
they operate. This review also helped identify gaps in the existing knowledge. Specifically, whether and
how low-car neighbourhoods have been evaluated, and from which perspective. In addition to creating
an overview of the state of the art knowledge on low-car developments and finding knowledge gaps,
the literature review directly informed the main research question and some of the sub-questions.
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The first sub-question concerns what factors shape residentsô perceptions of a low-car neighbourhood.
To address this, the review explored how various car-reducing policies and measures are perceived
by residents. The literature provided an overview of different low-car measures and their reception
by residents in various contexts. Additionally, through analysing previous low-car development case
studies, it identified key aspects that can contribute to the success of low-car neighbourhood.

The second sub-question examines who the residents of low-car neighbourhoods are. To address
this the literature review looked into case studies of existing low-car neighbourhoods, focusing on the
profiles of their residents.

The fourth and fifth sub-question explore how peopleôs mobility patterns have changed since mov-
ing to Cartesius and residentsô perception of the neighbourhood. These questions were not directly
addressed through the literature review. But a theoretical foundation for understanding how travel be-
haviour evolves in response to relocation was built through literature findings. It looked at how travel
behaviour, attitudes, and the built environment interact to shape residentsô mobility patterns, providing
insight into the factors contributing to the success or challenges of such measures. Finally, the literature
review examined the role of residential self-selection: How do the residents of low-car neighbourhoods
select their residences, and how does this influence their travel behaviour? The review looked into the
theory of self-selection and investigated whether this factor has been considered in other case studies.

A variety of sources was used for conducting the literature search. First, the TU Delft repository was
consulted, as car-free cities are a popular research topic and previous student work may provide use-
ful insights. Grey literature, such as conference proceedings and governmental reports, were also
reviewed to understand the current situation and historical context of car-free developments both glob-
ally and in the Netherlands. Scientific databases like Scopus and Google Scholar were also utilised
to find peer-reviewed literature, with keyword searches serving as the primary search strategy. In ad-
dition to traditional keyword searches, snowballing techniques were employed, encompassing both
backward and forward snowballing, whereby relevant publications were identified through references
and citations. Table 2.3 presents the overview of used search terms divided into different categories.

Category Keywords

Core concept in different forms of writing carfree, car-free, low-car, car-low, car reduc*, car-light, car-lite

Spatial scope neighbourhood*, residential area*, housing, city, cities, district,
developments, Netherlands, Dutch, Europe

Case study case study, evaluat*, analys*, case, implement*

Parking parking management, parking norm, limit*

Residential self-selection self-selection, self selection, built environment, relocation

Attitudes and preferences attitude*, behaviour, preference*, choice, stated, motivations

Evaluation challenge*, benefit*, percept*, perceiv*, impact, effect*, indicator,
aspect, factor, success, é

Travel behaviour travel behaviour, travel pattern*, practice*, car use, car usage,
car owner*

Examples: a specific search for more case
studies or evaluations of the found car-
reduced examples

Vauban, Florisdorf, Groot Merwede, Merwedekanaalzone, Carte-
sius Utrecht, Wisselspoor Utrecht, GWL

Dutch search terms autoluw, autovrij, auto arm, parkeernorm*

Table 2.3: Literature search topics and keywords

The core concept was initially used as a search term. Keywords from other categories, such as spa-
tial scope, case study, and evaluation, were then combined with the core concept using AND. The
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literature search uncovered important case study areas, such as Vauban and Florisdorf. A specific
search on these low-car neighbourhood examples was also conducted, including the case of Groot
Merwede/Merwedekanaalzone. Only the most prominent case studies searched for are listed in the
table; however, this is not exhaustive. Chapter 3 includes additional case examples. Finally, a search
using Dutch terms was conducted to better understand the context in the Netherlands.

The case study focuses on a neighbourhood analysis of Cartesius, integrating both primary data col-
lection and contextual understanding. A survey was utilised to gather information about the residentsô
mobility patterns and attitudes. The survey aimed to collect factual information regarding car ownership
and usage, as well as revealed travel behaviour, reasons for relocation and socio-demographics, and
residentsô perception and satisfaction. To complement the survey findings, informal conversations with
a subset of residents were held. This qualitative method enriched the data with personal narratives
and deeper contextual understanding.

Case studies, as described by Stake (1995) and Yin (1994), among others, are valuable for exploring
complex, real-world situations where context is critical. This approach allows for an in-depth investiga-
tion, making it particularly suitable for analysing low-car neighbourhoods. In this study, the focus on
residentsô experiences and adaptations to mobility strategies requires a method capable of capturing
the nuances of individual and collective behaviours within a specific setting. The case study approach
facilitates a detailed examination of how specific mobility strategies are implemented and experienced,
which is valuable for evaluating their outcomes. Moreover, it supports the integration of diverse data
collection methods, including surveys, on-site observations, interaction with residents, and document
reviews, to build a comprehensive understanding.

There are limitations to the case study approach. The findings may be highly specific to the selected
neighbourhood, potentially limiting their generalisability to other contexts. To address this, the results
are linked to existing literature. Another challenge is the substantial time and resources typically re-
quired to conduct a thorough case study. While this thesis project aimed to provide a rich and in-depth
evaluation of the selected case, the limited time frame means it was not possible to explore every as-
pect in exhaustive detail or conduct a larger comparative study. Instead, the focus was on capturing
key insights from the unique and relevant case of Cartesius while ensuring the analysis is as compre-
hensive as possible within the constraints of the project.

The survey was designed to address sub-questions 2 (who are the residents?), 4 (how do residents
perceive the neighbourhood?), and 5 (how have residents adapted to the neighbourhood?), as well
as directly addressing the main research question. With the goal of understanding residentsô mobility
behaviour, revealed preferences, and demographic characteristics. As amethod, surveys are less time-
intensive for participants and provide an efficient way to collect the data necessary to answer these
research questions. The quantitative data obtained from the survey also facilitated straightforward
analysis and the development of clear conclusions.

Surveys have certain limitations. They restrict participants from fully expressing their thoughts in their
own words and can inadvertently guide their responses. This can lead to varying interpretations of
questions, reducing the reliability of the answers. Furthermore, surveys do not provide opportunities
for participants to elaborate on their responses. To address these challenges, the survey was comple-
mented by conversations with residents. This mixed-method approach ensured a more comprehensive
understanding of the data and mitigated the risk of misinterpretation that could arise from relying solely
on survey responses. Despite its limitations, a survey is a suitable and effective method for this case
study when paired with conversations with residents.
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This section outlines the design of the survey. First, the overall structure is explained, followed by a
discussion of the different topics and types of questions included. Additionally, the rationale for their
inclusion and the reasoning behind their formulation are provided. The full survey can be found in Ap-
pendix B.

The survey was an online structured closed-ended survey. The survey was constructed in Qualtrics,
under a license of Delft University of Technology. The survey consisted of 25 closed questions. The
survey was designed to be quick to complete to encourage participation, with the survey taking no
longer than 10minutes to complete. This goal was achieved by avoiding open-ended questions, making
it easier for respondents to participate. The decision to omit open-ended questions was justified, as
additional qualitative insights were gathered through conversations with residents. The survey was
available only in Dutch.

The questions asked in the survey can be divided into five different topics as shown in Figure 2.1.
Adaption is linked to mobility behaviour and thus part of the Mobility characteristics block. Perception
is a distinct category with questions regarding satisfaction of the neighbourhood and its mobility concept.
Each category is elaborated on in the next few sections.

Figure 2.1: Survey topics

The first type of data collected were different socio demographic characteristics of the participants. This
was done for two reasons; first to check the representativeness of the sample. Second, to be able to
find out how socio demographic characteristics influence the results. These questions were placed
at the end of the survey to build trust with participants before asking personal questions, which might
otherwise make them hesitant to complete the survey. As explained by Tourangeau (2000) and Dillman,
Smyth, and Christian (2014), placing these questions towards the end, the likelihood of participants
filling them out is increased.

Social demographic characteristics

Type of data Survey question Background

Age, income, gen-
der, education level,
household composi-
tion

To check representativeness of the sample. Different socio-
demographic characteristics can influence travel behaviour
and attitudes. Important to compare with literature (are the
case study residents different or the same as in previous stud-
ies). And also important to know to what extent behaviour can
be explained by socio-demographic factors, and what can be
explained by the built-environment.

Previous residential
area

Did people live in
Utrecht already, in
another big city, in a
rural area

To assess the influence of prior living environments onmobility
preferences and behaviour. If travel behaviour has changed
a lot since moving, this could be due to big differences in ur-
banity. Mobility options in rural areas are really different than
in the case study area. This information is used to check if
changed travel behaviour is only caused by this difference.

Table 2.4: Survey topic 1 - Social demographic characteristics

The second category was questions regarding residentsô mobility characteristics. Ownership of a
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driversô license, car ownership and changes in car ownership were asked. Residents were asked
about their pre- and post-relocation travel behaviours. Two measurements were used: 1) frequency of
use per modality, and 2) use of modality per trip purpose. These questions were asked both prior to
and after relocation to Cartesius. Frequency per mode excluded walking and cycling, as the number
of trips would likely be too high for people to make an accurate estimation, which could affect data
reliability. Residents were first asked about their current travel patterns, as it is easier for people to
recall their present behaviour. Asking about previous travel patterns afterward enhances the accuracy
of the responses. This approach follows best practices in travel behaviour survey design. The ques-
tion regarding peopleôs use of shared modality was directly taken from the inwonersenqu°te Utrecht,
allowing for easy comparison.

Mobility characteristics

Type of data Survey question Background

Driverôs license Having a driverôs license is a precondition for car ownership
and use.

Car ownership Number of cars in the
household

To compare with the rest of Utrecht, other car-reduced areas,
per age category (socio-demographically comparable group)
to see if development is actually low-car.

Car disposal Did people get rid of
a car after moving
to Cartesius (includ-
ing reasons)

To assess whether and why residents reduced car ownership.
To see if people have adapted.

Modal split (before
and after move)

Frequency of using
different transport
modes

To get insight into the residentsô travel behaviour. To see if
and how people have adapted.

Which modes are
used for different trip
purposes

Use of shared mobil-
ity

Use of shared mobil-
ity options in the past
year (e.g., e-bikes,
car-sharing)

To identify the adoption of shared mobility services. Use of
more shared modes can indicate a certain openness towards
shared modality, and new concepts. This might show a more
multi-modal traveller.

Use of free trip min-
utes

Were people aware
of the offer and have
they used it

To explore engagement with shared mobility incentives and
their effectiveness in encouraging adoption.

Table 2.5: Survey topic 2 - Mobility characteristics

The survey question regarding mode frequencies was used for calculating the modal split before and
after relocation to Cartesius. Since the possible answers were categorised into five different options,
weights needed to be applied to calculate the modal split. The answer categories and corresponding
weights are presented in Table 2.6.

Category Range Applied weight

5 or more times a week 5 + 5
3-4 times a week 3 - 4 3,5
1-2 times a week 1 - 2 1,5
1-3 times a month ∼0,25 - 0,75 0,5
less than once a month ∼0 - 0,25 0,15

Table 2.6: Weights used to calculate modal split



2.5. Survey 13

The third block of questions aimed to cover peopleôs perception of the neighbourhood and the mobility
options. A simple 4-point Likert scale seemed most suitable for assessing respondentsô satisfaction
with various aspects. With the 4 point scale, respondents were ôforcedô to choose between favourable
and unfavourable responses, excluding peopleôs tendency to select a neutral response (Preston and
Colman 2000). Another question that was directly taken from the inwonersenqu°te Utrecht is the sat-
isfaction with the neighbourhood.

Perception

Type of data Survey question Background

Satisfaction with liv-
ing in Cartesius

To determine overall satisfaction with living in the neighbour-
hood

Satisfaction with
different mobility
aspects (like park-
ing, shared vehicles,
cycling infrastructure)

To determine which aspects are functioning well, and what
can be done better. What are residents (un)happy about? To
uncover sources of frustration or unmet needs in the mobility
ecosystem.

Satisfaction with total
mobility

Does the neighbour-
hood meet residentsô
mobility needs

To assess how well the provided mobility options meet the
mobility needs of residents. Perceived alignment of the neigh-
bourhood with mobility needs. When people have answered
that the neighbourhood does not satisfy their mobility needs,
this might be a sign of misalignment between the built envi-
ronment and preferred mobility style.

Info about parking Perceived sufficiency
of information about
parking policies be-
fore moving

To evaluate the adequacy of pre-move communication about
the parking policy.

Table 2.7: Survey topic 3 - Perception

The next category focused on residentsô attitudes. One of the questions assessed how important sus-
tainability is to residents, providing insight into how this influences their mobility behaviour. Another
question asked residents to rank five transport modes from most to least preferred, helping to deter-
mine if they favour sustainable or car-free modes, and to identify how many car-oriented individuals
live in Cartesius. Respondents were asked to rank the modes regardless of distance, this is done in
the same wording as used by Bohte (2010) in her study into residential self-selection.

Attitudes

Type of data Survey question Background

Sustainability impor-
tance

To understand how sustainability-oriented residents are and
how this influences their mobility behaviour.

Mode preference Ranking 5 different
modes from favourite
to least favourite (re-
gardless of distance)

To explore whether residents prefer more sustainable or car-
free modes of transport, indicating alignment with Cartesiusô
mobility goals. To find out if and how many car-oriented peo-
ple are living in Cartesius.

Table 2.8: Survey topic 4 - Attitudes

The questions on preferences and residential relocation aimed to explore the reasons for moving to
Cartesius and the factors that played a role in this decision. One question asked residents to rank
different living scenarios, with two opposite options and a middle ground. The middle option highlighted
the benefits of a car-free public space while not requiring residents to give up their private car. This
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option was designed to appeal to skeptics or those not inclined toward a car-free lifestyle. If they still
preferred a traditional neighbourhood, it may indicate a strong preference against the low-car concept.

Preferences and residential self-selection

Type of data Survey question Background

Preference living sce-
nario

Ranking 3 different
living scenarios from
favourite to least
favourite

Asking people to rank three different types of living scenarios
could reveal residential dissonance if the preferred scenario
is (very) different from their current residence in Cartesius.

Preference urbanity Do people prefer to
live in a city or in a
suburb

Cartesius is a highly urban environment. People indicating
that they would prefer to live in a suburb with more space
rather than a highly urban area with many amenities, shows
dissonance.

Residential choice What was important
when moving to
Cartesius (including
perceived alignment
with the concept of
car-free public space)

To assess whether residents actively chose the neighbour-
hood because of its low-car concept or despite it.

Reason for moving What were the rea-
sons for moving to
Cartesius

When people say that the reason for moving was that this
was the only available place at the time, that they did not
have other options, etc. that would be an indicator for non-
self-selected residents.

Table 2.9: Survey topic 5 - Preferences and residential relocation

The survey targeted all current Cartesius residents aged 18 and over, approximately 390 individuals in
total.

The survey process began with an initial message in the Cartesius app on December 10, 2024. The
Cartesius app serves as the official communication channel for residents. To increase the response
rate, a reminder was sent out in the form of a flyer with a scannable QR code to access the online survey.
The flyers were distributed to residentsô mailboxes on December 18, followed by personal reminders
given to some residents during a Christmas event on December 20. A final reminder was sent via the
Cartesius app on December 21, and the survey closed on December 23.

Residents participating in the survey had the option to reach out to the researcher voluntarily if they
wished to discuss their responses further. One participant chose to do so.

It should be noted that the data collection method, relying on voluntary participation, introduces the
potential for selective bias. As the survey was distributed online and through mail flyers, self-selection
is occurring. People who have strong opinions about cars, whether they oppose them or highly value
them, might be more likely to participate in the survey to share their views on the low-car characteristics
of the neighbourhood.

Before conducting the analysis, the data was prepared by checking for responses with missing or
incorrect entries, which were subsequently removed from the sample. The precise criteria for data
cleaning are outlined in Chapter 5.

The data analysis primarily involved descriptive statistics, conducted using IBM SPSS Statistics and
Excel. Sample representativeness was assessed by comparing the sample data to data from the target
population, obtained from the municipality of Utrecht. Additionally, some comparisons were made with
data from Utrecht and the Netherlands to provide reference points for certain statistics.
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Cross-tabular analysis was used to examine relationships between different survey questions. Chi-
square tests were performed to assess the statistical significance of these relationships, with a threshold
of p<0,05. For cases where expected cell counts were small (with 20% of cells having fewer than 5
cases), and for 2x2 tables of categorical variables with two categories each, Fisherôs Exact Test (as
provided by SPSS) was used instead of the Chi-square test to determine statistical significance.

The data was also grouped based on residential self-selection to analyse differences in mobility styles,
behaviour, adaptation, and perceptions. Chi-square tests were used to test differences between these
groups. The criteria for grouping residents are elaborated on in Chapter 5.

Participation in the survey was entirely voluntary. The survey began with an opening statement ex-
plaining the implications of taking part, including the potential risk of identity being revealed due to the
combination of socio-demographic characteristics and the small target group size. Participants were
informed that they could skip any question they did not wish to answer. For more sensitive questions,
such as those about income, a ôprefer not to sayô option was provided, although this was somewhat
redundant since participants could also choose to skip the question. This resulted in a slight reduction
in available data.

The research did not involve any harmful activities or require participants to act outside their normal
behaviour, and therefore can be classified as minimal risk. Apart from the data collected through survey
responses, no personal data such as IP addresses or contact information was gathered from partici-
pants.

Informal conversations with residents were conducted during a neighbourhood Christmas gathering,
which provided a valuable opportunity to engage with residents in a relaxed setting. This informal
environment encouraged residents to speak freely about their experiences and concerns, with topics
related to parking and mobility often arising spontaneously without direct prompting. In some instances,
the role of a passive observer was adopted, blending in with residents and overhearing discussions,
which led to candid and honest accounts being shared. This approach also helped mitigate response
bias, as residents were not influenced by a formal interview setting or the perceived need to provide
socially desirable responses.

While these conversations were not recorded, detailed notes were taken immediately afterward. All
information gathered from these conversations has been anonymised to ensure that individual residents
cannot be identified.

Although it may be more difficult to draw concrete conclusions from these qualitative insights, the infor-
mation provided a better understanding of the neighbourhood and its residents. The results were not
quantified; however, key issues and opinions expressed during these conversations were considered
when analysing survey data and forming conclusions. Interacting with the residents has proven to be
a really valuable addition to the survey.



3
Literature study on the effect of

low-car neighbourhoods on residents

The literature search for the core concept car-free highlighted some of the most influential works. A key
source is Crawfordôs book Car-Free Cities (Crawford 2000), along with the widely cited work by Steve
Melia, Parkhurst, and Barton (2010), whose definitions of low-car and car-free developments have
become the most widely adopted. Another significant source is Nieuwenhuijsen et al. (2019), featured
in the book Integrating Human Health into Urban and Transport Planning, particularly the chapter titled
Implementing Car-Free Cities: Rationale, Requirements, Barriers and Facilitators. These works have
played a crucial role in shaping this research.

A targeted literature search was conducted to identify case studies and evaluations of low-car neigh-
bourhood implementations, using the search terms presented in 2.3. Only European examples were
considered, as they provide a more relevant comparison to the case study area. While there are no-
table car-reduced areas in regions such as Asia, differences in physical, topographical, political, and
cultural contextsðsuch as public acceptance of policiesðmake them less comparable (Gonzalez et al.
2021).

Some of the most well-documented European examples include Florisdorf in Vienna and Vauban in
Freiburg, Germany. Vauban, one of the largest and oldest car-reduced projects in Germany with ap-
proximately 2,300 households, is recognised for its parking-free concept rather than being entirely
car-free. Florisdorf, a neighbourhood in Vienna with 244 rental apartments, is notable for being one of
the first low-car developments in a major city. These two examples are frequently cited in research on
low-car residential areas, though many other case studies exist. A comprehensive search into case
studies and low-car residential implementations resulted in an overview of key studies, as listed in Table
3.1.

16
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Type of research Research Cases included Reference

Multiple case study Critical review of successes and fail-
ures in low-car areas. Survey resi-
dents across five neighbourhoods

Vauban (Germany),
Florisdorf (Austria),
GWL (Netherlands),
Torup (Denmark), Bo90
(Denmark)

(Scheurer 2001)

Case study Survey (N=422) and interviews with
residents

Vauban Nobis (2003)

Caseïcontrol study Evaluated sustainable lifestyles in
car-free housing projects, comparing
residents of Florisdorf (N=42) to con-
trol group (N=46) of Vienna residents

Florisdorf Ornetzeder et al.
(2008)

Comparative analy-
sis

Comparison of multiple European
low-car developments. A complete
document with data from all cases
and lessons for future implementa-
tions

Vauban, GWL, Stell-
werk60 (Germany),
Greenwich Millennium
Village (England), Ham-
marby Sjºstad (Sweden),
Houten (Netherlands),
Sihlcity (Switzerland),
Vªstra Hamnen (Swe-
den)

Foletta and Field
(2011)

Case study Focus Group Interviews (10 focus
groups of 5-8 participants), compari-
son to other low-car areas

Brßset (Trondheim, Nor-
way)

Thomsen and Lºf-
strºm (2011)

Multiple case study Interviews with residents in car-
reduced areas

Vauban, GWL, Zermatt
(Switszrland)

Hºjemo (2015)

Case study Focus on parking policy and residen-
tial satisfaction. Survey (N=295) and
interviews with residents (N=15)

Porslinsfabriken (Swe-
den)

Antonson, Hrelja,
and P. Henriks-
son (2017)

Case comparison chapter from the book ôurban sustain-
able transitionsô

Vauban, Florisdorf Spªth and Ornet-
zeder (2017)

Multiple case study Interviews with residents (N=54) and
survey (N=571) across 9 different
neighbourhoods

9 developments incl.
Stellwerk60, Saarland-
strasse (Germany)

Baehler (2019)

Comparative analy-
sis

Review of 16 low-car areas with low
parking norms, based on secondary
data

16 areas incl. Vauban,
Florisdorf, Hammarby,
Stellwerk60, Viva (Swe-
den), Porslinsfabriken

Sprei et al. (2020)

Multiple case study Interviews (N=22) on mobility prac-
tices from residentsô perspectives

K6 (Germany), Lincoln
(Germany)

Selzer and
Lanzendorf
(2022)

Case study Survey (N=339) among residents of
car-reduced area. Study looks at
effect of residential self-selection on
travel behaviour

Lincoln Klein, Klinger,
and Lanzendorf
(2024)

Table 3.1: Summary of research on low-car neighbourhoods

The work by Scheurer (2001), despite being over two decades old, provides a comprehensive and thor-
ough critical review of several low-car areas, with findings that remain relevant today. Nobis (2003) was
among the first to conduct an extensive case study, including interviews and a survey of 422 residents,
making it a pioneering study of low-car developments on such a scale. Additionally, Ornetzeder et al.
(2008) offered early insights into the differences between residents of low-car areas and those living
in more conventional neighbourhoods through a case-control study. Comparative analyses by Foletta
and Field (2011), Baehler (2019), and Sprei et al. (2020) examined multiple low-car residential areas,
with Baehler (2019) in particular providing valuable insights from extensive surveys and interviews with
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numerous residents.

In reviewing these case studies, the focus was on evaluating how these low-car developments have
been assessed and identifying gaps in the existing research. The following sections highlight key
findings from the literature, including lessons learned for future low-car developments. These findings
are based on the studies listed in Table 3.1, as well as other studies. Including scientific articles as
well as documents reporting about low-car neighbourhoods and other grey literature. The next section
presents the main findings on the factors that shape residentsô perceptions of low-car neighbourhoods.

The success of low-car neighbourhoods depends on effective information dissemination and expec-
tation management (Nieuwenhuijsen et al. 2019). Toersche (2023) emphasises that ôit is crucial to
provide a user-friendly and effective, interactive communication medium, and the language should be
simple.ô A prime example of best practices can be seen in Greenwich Millennium Village, where new
residents receive comprehensive information on sustainable living, resulting in car use being half that
of surrounding areas (Foletta and Field 2011).

Other cases have been less successful. In Stockholm, Hammarby Sjºstad was originally planned as
an eco-village with limited parking. However, the apartments were marketed as standard housing,
without promoting the environmentally conscious concept behind the development. As a result, many
residents moved in expecting to continue using their cars for daily transport. Frustration over the lack of
parking led to protests, and over time, the number of parking spaces in the area increased significantly
(Thomsen and Lºfstrºm 2011). This example highlights the importance of providing clear information
in advance. Similarly, in Viva, pre-survey data revealed that 66% of respondents intended to keep
their cars despite the absence of residential parking (Sprei et al. 2020). This underscores the need
for transparent communication about parking policies, which is not always done effectively. The case
of K6 in Darmstadt further illustrates this issue. There, residents parked their cars illegally within the
neighbourhood because they were unaware of the designated parking areas at its periphery (Selzer
and Lanzendorf 2019). Cities like Oslo and Copenhagen, however, have successfully implemented
car-reduction measures. According to Doheim, Farag, and Badawi (2020), transparent communication
about the expected benefits played a key role in their success.

Public participation is another critical factor in the success of car-reduced neighbourhoods. Studies em-
phasise the need for governments to engage citizens in the planning process of low-car areas through
accessible and effective communication (Thomsen and Lºfstrºm 2011; Nieuwenhuijsen et al. 2019).
Through interviews with residents, Hºjemo (2015) found that community involvement played a signifi-
cant role in the success of car-reduced areas such as Zermatt, Vauban, and GWL-Terrein. Spªth and
Ornetzeder (2017) explain this by stating that ôinvolving future residents in the planning process fos-
ters emotional attachment, co-determination, and active community-building.ô Antonson, Hrelja, and
P. Henriksson (2017) take this further, arguing that it is essential to find ways to involve residents in
planning or to manage their resistance and the impact on their daily lives [when implementing restrictive
parking requirements].

Across many of the case studies, residents have reported feelings of ôbeing part of a special communityô.
Studies on Greenwich Millennium Village reveal that residents value the sustainable design and enjoy
being part of a unique community (Foletta and Field 2011). Living without a car often presents a mental
challenge linked to personal identity (Sheller and Urry 2000; Hiscock et al. 2002). It can be seen as
a choice that requires justification, as people are differentiating from the majority (Baehler and R®rat
2022). Being part of a community and being surrounded by like-minded car-free individuals helps in
sustaining this lifestyle. Baehler (2022) further emphasises that car-free living necessitates a mobility
culture where not owning a car is normalised, supporting the concept and ethos of sustainable living.

The quality of public space is a key factor in the success of low-car neighbourhoods. One of the main
benefits for residents is the creation of a car-free environment, which enhances the liveability of the
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