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PREFACE 

Dear reader,  

Presented here is my thesis, which I wrote to obtain my master's degree in Spatial Planning at Utrecht 
University. Over the past 20 weeks, I have thoroughly enjoyed conducting research on car-free streets 
and the concept of car dependency, which has resulted in the following product. 

Throughout my four years of studying Built Environment at the University of Applied Sciences in Utrecht, 
I developed a strong interest in mobility and urban planning, specifically in researching and 
understanding behavior, perceptions, and attitudes. I was able to further develop this interest during a 
two-year period at Utrecht University during a pre-master's and master's program, which taught me that 
solutions to today's complex (urban) challenges are not immediately obvious or set in stone, that they 
can be approached and understood in different ways, and that they require an integral approach. I also 
consider the recognition of the presence of different interests, perspectives, and implications in urban 
projects to be very valuable and have certainly broadened my understanding of urban planning.  

This master's thesis in particular has convinced me, if not actually confirmed, that throughout my 
professional career I want to dedicate myself every day to transforming and creating healthy, livable, 
safe, beautiful, and above all pleasant living environments in which people wish to reside. 

Many thanks to all 81 anonymous respondents for taking the time to complete the survey. I would also 
like to thank my supervisor Katinka Wijsman for the helpful and constructive feedback sessions, which 
not only helped me in terms of substance and process, but also motivated me and boosted my 
confidence, both during the pre-master's and throughout this master's program. 

Amersfoort, June 2025 

Guus 
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ABSTRACT 

Car-centric development has led to increasing concerns and challenges regarding livability, spatial 
(in)justices, and sustainability at various spatial scales, including the residential street. Developing 'car-
free' has emerged as a worldwide trend to counteract car-based planning to reduce, among others, the 
negative effects of this dependency on cars. However, research is currently lacking on the extent to how 
living on a car-free street can affect residents' car dependence. Therefore, this study was conducted 
with the objective to explore how residents, living on a car-free residential street perceive their car 
dependency and to identify what role car-free residential streets play in affecting this car dependency.  

The research involved a mixed methods approach consisting of a literature review and a survey with 
various case studies. The literature review provided the foundation for the rest of the research, in which 
the definition of a car-free street is established upon related literature and car dependency is divided 
into three levels, namely the individual (micro), circumstantial (meso) and societal (macro) level where 
car dependency is operationalized through an individual’s subjective perception. The survey was 
completed by 81 respondents (n = 81) through a purposive sample, resulting in a response rate of 11%. 

The study revealed the following: A car-free residential street is defined as follows: ‘A residential (or 
mixed-use) street that does not accommodate cars and where public space is utilized for other urban 
features’. Such a car-free residential street allows for a traffic-free intermediate environment providing 
(limited) parking separated from the street on which a residence is situated.  

Looking at the composite scores for each level of car dependency, it appeared that residents on average 
perceive themselves to be most car independent at the macro level and most car dependent at the meso 
level at a scale from 1 to 5; car independent and car dependent: micro (M = 2.84, SD = 0.69), meso (M = 
3.07, SD = 0.60) and macro (M = 2.42, SD = 0.71). These composite scores differed only significantly 
among respondents with or without a driver's license, the number of cars in the household and the type 
of car-free street. 

Based on the Spearman rho rank correlations, it can be concluded that there is a weak to moderate 
positive correlation between the degree of car dependency and the influence of living on a car-free 
street. In addition, with the provided open answers, it can be concluded that there are differences in 
whether living on a car-free street contributes to residents' perceived car dependence, in which the 
significance differs greatly depending on the contextual and individual situation of an individual.  

This research has revealed that residing on a car-free street may influence the extent to which residents 
consider themselves to be car-dependent. Nevertheless, this is not a primary factor, and the degree to 
which individuals feel dependent on cars is influenced by numerous other factors at various levels 
beyond the street. 

However, these conclusions are only valid within this sample since these are not representative 
resulting in non-generalizable findings. No conclusions can be drawn about the extent to which these 
results are representative of other residents in car-free streets. Despite this, the study provides a useful 
starting point for further research into the role that living on car-free streets can play in influencing 
residents' dependence on cars, strengthening knowledge and understanding of car dependency in 
relation to car-free streets.  
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Cities are shaped by and centered around cars as a consequence of car-centric planning and practices 
as well as most residential streets which have been designed to accommodate and be dominated by 
traffic and parked cars (Friedman, 2020; Newman & Kenworthy, 2015; Skjœveland, 2001). This car-
centric development has led to increasing concerns and challenges regarding livability, spatial 
(in)justices, and sustainability prompting change towards less car-centric policies (Baehler & Rérat, 
2020; Bertolini, 2020; Nello-Deakin, 2019; Miner et al., 2024). While some already speak of a new era, 
namely the “end of automobile dependence”, others are more tentative, arguing that the “system of 
automobility” seems to be resilient and incredibly difficult to disentangle from (Mattioli et al., 2020; 
Newman & Kenworthy, 2015; Baehler & Rérat, 2020).  

The necessity associated with the dismantling of the ''car system'', often referred to as ‘car dependency’, 
can be justified from several prospects. For instance, many externalities detrimental to society, are 
associated with the car, such as air- and noise pollution, greenhouse gas emissions, congestion and 
road safety (Gössling, 2020; Baehler & Rérat, 2020; Saedizand et al., 2022; Miner et al., 2024; Goodwin, 
1995; Nieuwenhuijsen & Khreis, 2016). Additionally, car use is associated with increased social 
inequalities, and it consumes valuable urban space allocated to roads and parking (Nieuwenhuijsen & 
Khreis, 2016; Miner et al., 2024). Such excessive consumption of land use can be contextualized as the 
disproportionate and uneven space allocation with regards to the car (Gössling, 2020). Specifically 
parking lots occupy a substantial portion of urban public space, leaving less land available for other 
urban functions and uses (Friedman, 2020; Kirschner & Lanzendorf, 2020; McCahill & Garrick, 2012). 
For instance, the average car is only in use one hour a day and is therefore parked around 95% of the 
time (Metz, 2023). Moreover, research shows that parking supply has an impact on decisions whether 
to own a car and the distance from and to a parking spot influences the choice of travel mode (Guo, 
2012; Brezina & Emberger, 2017). Parking policies are therefore crucial in the management of urban 
space, the urban transportation system and mobility patterns and behavior of individuals and thus in 
reducing car dependency (Metz, 2023; Kirschner & Lanzendorf, 2020; Buehler et al., 2016). 

While car dependency is embedded in our contemporary society, much effort is being put into mitigating 
this dependency on various spatial scales (Mattioli et al, 2020). Measures to reduce this dependency 
vary from facilitating safe cycling and walking infrastructure, enhancing an extensive and affordable 
public transportation network to taxations, fees and car-restrictive policies such as reducing speed 
limits and declaring areas car-free (Buehler et al., 2016). It revolves around making the car less appealing 
while simultaneously increasing the attractiveness of alternative modes of transportation (Metz, 2023; 
Vega-Gonzalo et al., 2023; M. Nieuwenhuijsen et al., 2018). Car-free areas are presumably more livable 
and attractive than current car-dominated cities in which inner areas of cities have the most potential 
demand to become car-free (M. J. Nieuwenhuijsen, 2021; Melia, 2014; Melia et al., 2012). However, 
regardless of the measures or policies, the essential factor is that cities must become more livable, 
efficient, less harmful with a more equitable use of space which could be achieved through the 
redistribution and reallocation of public space (ITF, 2021; Gössling, 2020).  

Considering parking, it is argued that the pressure of residential parking is intensifying and posing a threat 
to the livability of streets (Wiersma & Bertolini, 2024). Consequently, more often municipalities consider 
reusing on-street parking space for other purposes to enhance livability, even though this usually results 
in considerable resistance among residents (Kirschner & Lanzendorf, 2020). Arguing against the car is 
“not done” which is an integral part of the embedded car culture (Gössling, 2020; Mattioli et al., 2020). 
This is evident from practical experience in Amersfoort, The Netherlands, where 76% of the residents 
voted against new parking policies which involves rolling out paid parking across a large part of the city 
to reduce the amount of privately owned cars and to keep the city livable (NOS, 2023). Finding a balance 
between livability and parking is therefore political and requires a more holistic approach (Wiersma & 
Bertolini, 2024; Antonson et al., 2017). 
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Despite such resistance, developing 'car-free' has emerged as a worldwide trend to counteract car-
based planning and adopts different types of models and formats such as ‘car-free cities’, ‘car-free 
development’ and ‘car-free housing’ (Doheim et al., 2020; ITF, 2021; Morris et al., 2009; Wright, 2005; 
Marcheschi et al., 2022; M. J. Nieuwenhuijsen, 2021). It reflects a shift in the direction of a new mobility 
and planning paradigm: a new post-car system toward sustainable mobility enhancing livability, focusing 
on human-scale urbanism (Marcheschi et al., 2022; Baehler & Rerat, 2020; Selzer, 2021; Aumann et al., 
2023). Although this transformation will not occur overnight and demands an incremental process in 
which standards and routines must change incrementally (Hrelja & Rye, 2022), car-free residential 
streets already exist in practice. However, research is currently lacking on the definition and composition 
of such a street, and to what extent living on a car-free street affects residents' subjective perception of 
their car dependence.  

One study found that streetscape affects car use, but this statement is solely based on three 
characteristics, namely the quality of buildings, the continuity of street walls and the height-to-width 
ratio of a street (Liu et al., 2022), neglecting the actual layout of the street itself. Another study found that 
street characteristics influence car ownership and use, with human friendly streets and restricting 
parking reduces car dependency (Jiang et al., 2016), although it fails to discuss residential streets. At the 
same time, it is stated that the appearance of a streetscape is important for daily life and improving its 
quality is an effective strategy for improving urban health and livability (Rui & Xu, 2024; Harvey & 
Aultman-Hall, 2015).  

Yet, previous research does not address the extent to which an individual's car dependence is affected 
by living on a car-free residential street or how residents living in car-free residential streets perceive 
their own car dependence. Knowledge about this urban form in relation to car dependency is lacking in 
existing theories or literature since car-free development in general remains a niche concept (Selzer & 
Lanzendorf, 2022). Therefore, the influence of car-free residential streets on resident’s car dependence 
should be explored to create a better understanding of car dependency and to investigate whether a car-
free residential street plays a role in affecting car dependency. What can we learn from those who 
already live on such a car-free residential street where other urban features are prioritized over the car? 

1.2  RESEARCH QUESTIONS  

Understanding the individual dependence on the car is crucial in reducing such dependence as well as 
mitigating its externalities (Mattioli et al., 2016; Buehler et al., 2016; Muñoz et al., 2024; Cremer-Schulte 
et al., 2024; Metz, 2023). Therefore, the research objective of this study is to explore how residents, living 
on a car-free residential street perceive their car dependency and to identify what role car-free 
residential streets play in affecting this car dependency while improving the urban livability on a street. 
In doing so, the research is instigated from a New Urbanism perspective with emphasis on challenging 
the car-centric planning culture while improving the quality of life in urban areas. New Urbanism can be 
seen as a ‘reform movement’ which considers the physical design of public space to be a tool for 
enhancing the quality of life in urban areas enabling urban living, as opposed to car-dependent, land-
consuming, environmentally unfriendly and badly designed public spaces (Garde, 2020; Talen, 2014; 
Cardoso et al., 2021). In order to achieve this research objective, the following central research question 
was utilized: 

How does living on a car-free residential street affect residents' perceived car dependence? 

The associated sub questions are given in Table 1. In this, sub question 2, 3 and 4 relate to the approach 
of car dependency, as identified by Mattioli et al. (2016) which will be further elaborated on in the 
theoretical framework. 
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Sub question 1 How to define a car-free residential street? 

Sub question 2 
How do residents, living on a car-free residential street, perceive their 

car dependence on an individual level? 

Sub question 3 
How do residents, living on a car-free residential street, perceive their 

car dependence on a circumstantial level? 

Sub question 4 
How do residents, living on a car-free residential street, perceive their 

car dependence on a society level? 

Sub question 5 
To what extent do car-free residential streets play a role in residents' 

perceived car dependence? 

 

1.3  SOCIETAL AND SCIENTIFIC RELEVANCE 

Car dependence is a multifaceted, complex and elusive concept relevant to multiple disciplines, which 
requires further research in order to mitigate and reduce it (Muñoz et al., 2024; Van Eenoo, 2025). 
Precisely the different approaches and indicators that are being used to understand the multidimensions 
of car dependency emphasizes the need for a comprehensive framework to both define and 
operationalize it (Muñoz et al., 2024), with new research playing an invaluable role. In addition, greater 
knowledge regarding the concept of the car-free residential street, a topic as yet scarcely researched, 
may help shine more light on the multifunctional potential which can function as a foundation for 
subsequent research. 

Urban areas must become more livable which can be achieved by the redistribution of public space, 
which allows for more room for humans and nature to deal with various urban sustainability challenges, 
through a critical approach to current mobility habits and policies (Gössling, 2020). This research can 
therefore contribute to strengthening knowledge of the influence of car-free residential streets on car 
dependency in which these insights can inform policy helping policymakers during the decision-making 
processes when (re)designing residential streets. All with the aim to improve and create healthy and 
livable urban spaces for all, specifically in residential streets while simultaneously reducing negative 
externalities caused by car dependency.  

1.4  READING GUIDE  

Now the Theoretical Framework follows in which the theoretical concepts for this study are discussed. 
Chapter 3 covers the Methodology, discussing the data collection and analysis, followed by the Results, 
in which the results for each sub-question are presented. Chapter 5 covers the Discussion, followed by 
the Conclusion, providing an answer to the main question. Finally, the Bibliography can be found in 
chapter 7 and the Appendix in chapter 8.  

Table 1 
Associated Sub Questions 
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2. THEORETICAL FRAMEWORK 

The theoretical framework provides an elaboration of the fundamental concepts used in this study 
drawing on existing literature. In this regard, first the car-free street will be discussed, after to which the 
concept of car dependency is outlined.  

2.1 CAR-FREE RESIDENTIAL STREET  

There is no definition of a ‘car-free residential street’ to be found in literature, despite numerous notions 
including ‘car-free’, ‘car-lite’, ‘car-low’, ‘car restricted’, ‘car reduced’, ‘car independent’, ‘car restrained’ 
and ‘car limited’ (Wright, 2005; Morris et al., 2009; Melia, 2014; Aumann et al., 2023; Miner et al., 2024; 
Doheim et al., 2020; Selzer, 2021; Borges et al., 2008). These can furthermore be applied to different 
spatial scales such as neighborhoods, areas, zones, districts and cities (Wright, 2005; Miner et al., 2024; 
ITF, 2021; Aumann et al., 2023; Nieuwenhuijsen, 2021; Gundlach et al., 2018; Topp & Pharoah, 1994; 
Selzer, 2021; Nieuwenhuijsen & Khreis, 2016).  

Yet, there is no definition of a ‘car-free residential street’. According to Wright (2005), a ‘car-free street’ 
functions as a permanent local measure, however, he fails to elaborate on forms and types of permanent 
car-free streets. Nevertheless, there are definitions of ‘car-free development’ relating to housing. ‘Car-
free’ in general relates to sites where there is no access or parking available for motorized vehicles, but 
there are differences (Morris et al., 2009): 

(I) A ’visually car-free’ residential area does not include parking and motorized access, since it is 
designed for pedestrian access and cyclist and to provide for more green public spaces. However, 
this does not necessarily restrict car ownership since parking is often available in (underground) 
parking garages, at the edge of the neighborhood or on private property.  

(II) ‘Low car/reduced’ residential development is distinctive for overall reduced parking standards, 
often in combination with a limited amount of parking permits or a controlled parking zone. 

(III) Within ‘Car-free’ housing development, no provision has been made for car infrastructure and on-
site parking. Optional parking is provided but at high charges and located outside the neighborhood 
and therefore function often on a neighborhood scale. 

In addition, according to Melia et al (2011), ‘car-free’ developments are residential or mixed-use 
developments that (I) typically accommodate a traffic-free immediate environment, (II) provide no or 
limited parking separate from the residence, and (III) have been designed to allow residents to live car-
free. Despite the fact that there is no universal definition of car-free residential developments either, it 
can provide the foundation for defining a ‘car-free residential street’. First, however, the definition of a 
residential street in general must be specified. 

2.1.1 CHARACTERISTICS OF A RESIDENTIAL STREET 

A street refers to a linear space enclosed by buildings which can contain a road (Khalaf & Ja`Afar, 2020). 
A residential street provides access to residences and destinations, accessible with various types of 
vehicles, while also providing a place for human interaction (Elsawy et al., 2019). According to Harvey & 
Aultman-Hall (2015), when referring to the appearance of a street, one is referring to urban design: 
environmental characteristics at smaller spatial/public scales with practical contributions. For 
example, space allocation to vehicles, sidewalks and aesthetic conditions affecting quality of 
experience. According to Surinta (2023), this can be understood as the ‘streetscape’ which relates to 
physical features along the street, while it is also about the design and condition of the street. 
Streetscape qualities consist of five operationalized qualities of urban design: Imageability, Enclosure, 
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Human Scale, Transparency and Complexity (Ewing et al., 2016). However, measuring the urban design 
quality of a 'car-free' streetscape is beyond the scope of this study; in this case, it is about identifying the 
design of streets that can be considered a 'car-free' street. Nevertheless, how may the urban design 
characteristics of a 'car-free' residential street be furthermore defined? 

2.1.2 RESIDENTIAL STREETS FROM A HUMAN-SCALE URBANISM PERSPECTIVE 

The rationale for this research is predicated on the process of rethinking the configuration of current car-
dominated residential streets, which corresponds to how Bertolini (2020) describes this challenge: it is 
about achieving ‘’streets for people’’ rather than ‘’streets for traffic’’. In addition, it revolves about the 
question of how a (residential) street should serve its function (Elsawy et al., 2019). After studying real-
world experiments in which (parts of) streets were temporarily repurposed to create more space for 
active mobility and social and economic activity, it was found that these experiments had positive 
impacts on, among others, the share of active transportation, safety, social interaction and physical 
activity (Bertolini, 2020). For example, re-purposing parking space by temporarily transforming on street 
parking space into a public space by offering amenities like bicycle storage racks, seating and public art, 
in addition to ‘play streets’; closure of streets to motorized traffic to allow children have more space to 
play (Bertolini, 2020). In addition, enhancing the walkability in neighborhoods, the condition of parks and 
playgrounds and ensuring the provision of sufficient infrastructure for active transportation is in all 
probability likely to have a favorable effect on the physical activity of adults and children (Smith et al., 
2017). Sauter and Huettenmoser (2008) have found that the influence of street structure is more 
important than the social structure of an individual in enabling personal development, contentment and 
social integration within a street. Also, good streetscape design influences the accessibility and active 
socializing of a neighborhood (Abass & Tucker, 2020).  

Consequently, considering from a human-scale urbanism perspective, a street should also be utilized 
and designed for other urban functions than traffic, such as leisure, safety, active coexistence and livable 
areas creating a ‘street microclimate’ (Bertolini, 2020; Wiersma & Bertolini, 2024). Therefore, several 
theoretical concepts have been identified that relate to residential street design focusing on human-
scale development, often to enhance livability: 

(I) Livable streets: a street could serve as seven functions, including the street as a place of play and 
learning, as a green and pleasant land and as a community. The street is a place where humans are 
seen as the center of the street to improve livability. Based on these, eight characteristics of a livable 
streets were defined including: street life (volume and diversity of pedestrians), social interaction 
(interaction between residents) and physical- environmental attributes (low air and noise pollution, 
paving, furniture and maintenance) (Elsawy et al., 2019). Physical characteristics of a livable street 
consists of ten factors, including street greenery, seating, width of the sidewalk and street segment 
lengths (Abdulmughni et al., 2021) 

(II) Sustainable streetscapes: the role of sustainable streetscapes is to provide an attractive and safe 
sustainable environment. Social and economic interactions are a collective goal of sustainable 
streetscape design and are therefore aimed at improving environmental quality and supporting 
social well-being by creating streets which, among others, encourage walking, social interaction and 
outdoor activities. Implementing sustainable streetscapes can create more livable communities 
through elements such as sidewalks, trees and landscape strips, street furnishing, bicycle facilities 
and public art. To conclude, when designing a sustainable streetscape, the four main principles of a 
sustainable streetscape should be taken into account: the urban, social, economic and 
environmental principles (Rehan, 2019).  

(III) Shared Space Street (SSS): the concept of a Shared Space Street goes further than just prioritizing 
the street for pedestrians over vehicles. Shared spaces can be used as a mode to promote the sense 
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of community and neighborhood form through facilitating and prioritizing walkability. SSS facilitates 
creation of livable places through encouragement of walkability and well-connected street. There 
are four main principles as measures for effectiveness of shared space streets: pedestrian 
prominence, distinctive and attractive public place, inclusive design and location and connectivity, 
each with their own characteristics (Jayakody et al., 2018). 

(IV) Innovative streets: Innovative streets seek to enhance urban mobility and urban livability through 
innovation since they operate at the interface of both. In addition to transportation and commuting, 
an urban street serves as a place for connectivity and recreation. Innovative streets related to urban 
mobility include smart street infrastructure, such as street parking, smart furniture and smart 
lighting. Innovative streets regarding urban livability involve street activities, social interaction, active 
travel and human-centered street design, such as street width, sidewalk, seating, street signage and 
street greenery (Rui & Othengrafen, 2023). 

(V) User-friendly streets: a street that is easy to use, fulfills the needs of all users and is accessible and 
safe. User-friendly streets relate to three main theories: inclusive environments, responsive 
environments and livability. The street is associated with walkability and a livable environment; a 
user-friendly street fulfills the need of its users through the quality of built environment in terms of 
physical, functional, social quality and meaning. They consist of either physical characteristic such 
as enclosure and unity, and qualities encouraging people to use that space through different uses 
and activities and comfort and convenience (Khalaf & Ja`Afar, 2020).  

In addition, according to Stavroulaki & Pont (2020), other local physical factors related to a street that 
promote livability are:  

1. Features related to traffic volume and speed (e.g. traffic calming and narrowing vehicles lanes) 
2. Street design features (e.g. pavement quality, greenery, water (management) and shading) 
3. Promoting non-motorized active travel, prioritizing pedestrians, bicycle lanes and shared spaces 
4. Mixed-use and ground-floor pedestrian used (e.g. restaurants and cafés) 
5. Building morphology, scales and visual enclosure 
6. Safe crossings for pedestrians 

All independent concepts are intended to enhance the livability of a street. They advocate for the need 
for, and importance of a street being not only designed for mobility, but also to be a safe, attractive and 
a livable place. The role that cars play in the street varies greatly depending on the concept, ranging from 
the complete absence of cars to more intelligently facilitate and utilize the space taken up by car traffic. 
Nevertheless all concepts intend to create and transform streets to green, attractive, safe, sustainable, 
comfortable, healthy and user-friendly environments that encourage and enhance social interactions, 
the sense of community in a neighborhood, accessibility by active mobility modes, and create 
opportunities for recreation, social interaction and street activities through human-centered physical 
environment design (Bertolini, 2020; Elsawy et al., 2019; Abdulmughi et al., 2021; Rehan, 2019; 
Jayakody et al., 2018; Rui & Othengrafen, 2023; Khalaf & Ja`Afar, 2020; Stavroulaki & Pont, 2020). In 
fact, precisely by creating spaces supporting social interactions as well as a positive social atmosphere 
in a street, rather than serving as a through-way, increases the public acceptance of car-free street 
interventions (Marcheschi et al., 2022).  

2.1.3 DEFINITION CAR-FREE RESIDENTIAL STREET 

Building on all the aforementioned concepts, definitions and additional literature, the following definition 
of car-free residential streets has been formulated: 

‘A residential (or mixed-use) street that does not accommodate cars and where public space is utilized 
for other urban features’ 
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This definition is similar to that of the definition of “visually car free” development as described by Morris 
et al., (2009), in the sense that a residential car-free street an area does not accommodate cars, which 
however does not directly mean that this will directly discourage car ownership, as parking can be 
provided in other ways. Nevertheless, a car-free residential street allows for a traffic-free intermediate 
environment providing (limited) parking separated from the street on which a residence is situated, 
drawing upon the definition of Melia et al (2011). In order to identify car-free streets in practice, the 
decision-making of whether a residential street is car-free or not can be made in accordance with the 
following two factors: (I) A residential street is considered ‘car-free’ when the car is entirely absent 
within the streetscape (visually car-free), and (II) the public space contains at least one or more of the 
following four urban features including any of the variables shown in Table 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A residential street where a car can reach a residence for a ‘drop-off’ is technically designed to 
accommodate a car (Melia et al., 2014). However, this type of residential street is regarded as a car-free 
residential street only if parking is prohibited and if at least one urban feature, other than accommodating 
an active mode of travel, is present. This considering that a residential street designed to accommodate 
cars is generally also accessible to pedestrians and cyclists. A residential street that provides space for 
both parked cars and other urban features is not considered a car-free street. 

Urban feature Variable Reference 

Greenery 

• Green areas 
• (Native) trees 
• Landscape strips 
• Planters 
• Water 

(Jayakody et al., 2018) 
(Elsawy et al., 2019) 
(Rehan, 2019) 
(Stavroulaki & Pont, 2020) 
(Abdulmughi et al., 2021) 
(Rui & Othengrafen, 2023) 

Accommodating 
active modes of 
travel 

• (Wide) sidewalk(s) 
• Accessible ramps 
• Bicycle path(s) 
• Bicycle storage facilities 

(Jayakody et al., 2018) 
(Elsawy et al., 2019) 
(Rehan, 2019) 
(Khalaf & Ja`Afar, 2020) 
(Stavroulaki & Pont, 2020) 
(Bertolini, 2020) 
(Abdulmughi et al., 2021) 
(Rui & Othengrafen, 2023) 

Engagement 

• Play places 
• Open air/spaces 
• Seating 
• Restaurant/bars/café 

spaces 
• Exercise equipment 

(Jayakody et al., 2018) 
(Elsawy et al., 2019) 
(Rehan, 2019) 
(Stavroulaki & Pont, 2020) 
(Bertolini, 2020) 
(Rui & Othengrafen, 2023) 

Street furniture 

• Adequate seating 
• (Smart) lighting 
• Trash receptacles 
• Signage 

(Jayakody et al., 2018) 
(Elsawy et al., 2019) 
(Rehan, 2019) 
(Bertolini, 2020) 
(Stavroulaki & Pont, 2020) 
(Abdulmughi et al., 2021) 
(Rui & Othengrafen, 2023) 

Table 2 
The Four Urban Features  
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Defining a car-free street was essential given that this specific topic is lacking in current literature, 
despite the use of various notions when referring to no or lesser cars such as ‘car-lite’, ‘car-low’ and 
‘car-reduced’. Furthermore, the interpretation and notions used in the literature differ depending on the 
spatial scale and context and therefore also the substance. Regardless of the versatile definitions 
presented, core principles remain equivalent: no or fewer cars in certain environments. Rather than a 
disagreement or debate among academics, it is more a case of a lack of knowledge which has now been 
addressed. The aforementioned definition can therefore serve as a framework for discussing the 
concept of a car-free street, as well as a basis on which to further develop this concept. 

2.2 CAR DEPENDENCY 

The concept of ‘car dependency’ is a much-encompassing phenomenon with no consensus on its 
definition throughout the literature (Cremer-Schulte et al., 2024). It is a multifaced, complex, elusive and 
widespread concept open to various interpretations (Muñoz et al., 2024; Van Eenoo, 2025; Mattioli et 
al., 2016). Research on car-dependency can be situated in a societal context caused by increasing 
concerns over traffic safety, environmental deterioration and other negative effects on the current 
society (Van Eenoo, 2025). In this, car ownership functions as the most important factor affecting car 
use (Saedizand et al., 2022). However, car use and ownership remain to exist despite provision of 
alternative transportation methods due to the attractiveness and utility of a car (Metz, 2023; Newman & 
Kenworthy, 2015; Mattioli et al., 2020). 

2.2.1 CONCEPTUALIZATION  

According to Goodwin (1995), car dependence is a process rather than a state that occurs at both the 
individual and social level. A great number of individuals have structured their everyday lives around their 
cars and therefore are reliant on them when carrying out any kind of activities. However, an average level 
of car dependence cannot be defined as there are multiple differences in the extent to which people are 
dependent on the car caused by differences in individuals, types of trips and types of situations that are 
all affected by the individual and social level. Mattioli et al. (2020) took the concept a step further and 
approached it as being partly influenced by political and economic factors that constitute and 
perpetuate car dependence, under the pretense of a ‘car-dependent transportation system’: ‘’one in 
which high levels of car use have become a key satisfier of human needs, largely displacing less carbon-
intensive alternatives’’ (Mattioli et al., 2020, p. 2). Drawing on this definition and considering four 
conceptualizations of approaches to investigate car dependence, Van Eenoo (2025, p. 12) proposes the 
notion of a car-dependent society ‘’being an outcome of the system of automobility characterized by the 
dominance of the car in meeting human needs’’. This dominance, characterized by high numbers of car 
use and ownership, resulting from silently accepted and substantiated car-oriented land use patterns 
and both a perceived and actual reliance on the car for every day and occasional activities. Cremer-
Schulte et al. (2024, p. 180) defined car dependence through the capabilities approach, the concept of 
motility and accessibility: ‘’Car dependence is the extent to which an individual is incapable of 
participating in location-based activities without the car in a satisfactory way’’. External and internal 
components then influence the (in)capability, ranging from personal norms to land use systems to the 
social environment. Mattioli et al. (2016) argue that the concept of car dependence cannot be 
adequately conceptualized and therefore the concept should be approached by drawing on sociological 
concepts in which there are three understandings and level of analysis of car dependence. Car 
dependence as (1) an attribute of individuals (micro), (2), an attribute of trips, activities and practices 
(meso) and (3) an attribute of society and the built environment (macro). This perspective is central to 
this study because it allows to examine the impact of living on a car-free street from three different but 
interdependent perspectives in addition to being deeply grounded in the academic car-dependency 
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realm. These understandings of car dependency will now be explained in more detail per level of 
analysis, starting with the micro level. 

(1) Micro level  

From a micro level understanding, car dependency is understood as an attribute of an individual in which 
a distinction can be made between ‘conscious’ and ‘structural’ dependence. In general, this 
conceptualization refers to “car dependent individuals’’, ‘’psycho-social car dependence” and a ‘’car 
reliant and addicted person’’ (Mattioli et al., 2016, p. 57). 

Conscious car dependent individuals rely on their car but would be able to undertake their journeys by 
alternative modes of transportation, while a ‘structural’ car dependent individual rely on their car 
because there are no (qualitative good) alternatives (Mattioli et al., 2016). However, despite the 
availability of alternative transportation options, psychological factors including having strong 
affirmative attitudes toward car use and ownership do not automatically result in the acceptance of 
policies on sustainable transportation. Therefore, subjective factors are crucial in understanding car 
dependency (Aumann et al., 2023). Structural car dependency must be accompanied by supplementary 
approaches since the structural limitations responsible for car dependence are usually independent of 
individuals, relate to the meso and macro level (Mattioli et al., 2016). 

Personal conditions and socio-economic factors such as age, gender, the household composition, 
income, employment status and education affect car use and ownership, which vary not only by the 
individual, but also by other spatial contexts and across time (Muñoz et al., 2024; Zhao, 2011; Cremer-
Schulte et al., 2024; Saeidizand et al., 2021). This also includes the presence of a physical or mental 
disability and whether an individual is in possession, for example, of a bicycle or public transportation 
ticket or subscription that affects an individual's ability to either use or disregard the car (Cremer-Schulte 
et al., 2024). Thus, at the individual level, car dependency can be evidenced and sustained by users' 
preferences and attitudes, shaping their decisions depending on their personal circumstances (Muñoz 
et al., 2024). Several studies have investigated precisely which subjective individual factors influence 
car dependence and underlying factors determining car use and ownership which are highlighted below. 

According to Cremer-Schulte et al. (2023), personal norms, (perceived) social norms, perceived security 
and preferences and attitudes towards transport modes are individual subjective features, affecting car 
dependency. These may influence individuals’ perceptions of external factors which can sustain car 
related behavior. Moreover, experience of using a car can both negatively and positively adjust one's 
attitude toward it. However, the more car driving is ingrained in an individual’s system, the more diff icult 
it is to modify it: it is a process of habituation (Cremer-Schulte et al., 2023; Muñoz et al., 2024). 
Yalachkov et al. (2014) accordingly refers to this as ‘the compulsive habit of cars’, in which 
understanding and responding to breaking this habit, is crucial to counter car dependence: ‘’It is 
unsurprising that simply providing alternative urban transport options or applying penalties for 
unnecessary car use may not be sufficient to reduce the car dependence of contemporary cities’’ 
(Yalachkov et al., 2014. p. 228).  

Furthermore, conscious car dependence may result from car use being trendy,  experiencing adrenaline 
and other feelings and as means of a status (Muñoz et al., 2024). Soza-Parra and Cats (2023) delved 
deeper into the role of personal motives affecting car use and ownership and found five subjective 
factors:  

(I) Instrumental motives and autonomy revolve around having a perceived feeling of control over a 
person's own life, the degree of autonomy and a feeling of freedom. In addition, traveling by car 
is generally associated with a higher level of comfort in being protected from the weather, being 
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able to travel seated and separately from fellow travelers, and having the ability to carry sizable 
luggage (Soza-Parra and Cats, 2023; Metz, 2023; Van Eenoo and Boussauw, 2023). In addition, 
for some using and owning a car  saves time by being able to combine destinations during a 
single trip, it is the most economical and fastest way to travel, and it offers flexibility  in managing 
daily family life with (young) children (Selzer & Lanzendorf, 2022).  

(II) Affective motives refer to the role of affectivity toward car use and ownership which becomes 
more comprehensible when translated into statements by car users such as ''I love my car'' and 
''driving gives me a kick''. Individuals tend to have positive attitudes toward car ownership and 
use resulting in more car ownership and usage. These affective motives are influenced by every 
emotion and thought generated by the use and ownership of a car in an individual's life, starting 
from childhood (Soza-Parra and Cats, 2023).   

(III) Symbolic motives deal with the symbolic value one associates with a car. It is about social 
status and self-identity in which car ownership or use is seen as a signal of success; it gives 
prestige, pride and self-esteem (Soza-Parra and Cats, 2023; Metz, 2023). 

(IV) Social norms are referring to both descriptive and injunctive norms which form individuals' 
understanding of what is acceptable or expected based on beliefs, attitudes and behaviors of 
others in a group or society. Car ownership and use is both expected and seen as normal and 
commonly associated with becoming an adult where these (perceived) social expectations are 
affected by the motives above (Soza-Parra and Cats, 2023). 

(V) Environmental motives involve motives related to ‘pro-environment’ behavior that frequently 
results in less car use and ownership. Individuals tend to have pro-environmental norms, an 
interest in climate concerns and a sense of awareness to which they adjust their behavior. 
Individuals who are concerned with environmental motives are more frequently using 
alternative transportation and are prone to engage in carsharing concepts (Soza-Parra and Cats, 
2023). 
 

(2) Meso level  

The meso level of car dependency can be considered as an attribute involving trips, practices and 
activities and encompass various factors affecting car dependency which are ignored at both the micro 
and macro levels. This includes the role of materials, competences and issues of timing on the ability to 
carry out practices (Mattioli et al., 2016). The meso level conceptualization therefore relates to ‘’car 
dependent trips’’, ‘’car dependent activities’’ and ‘’a car reliant activity or journey’’ (Mattioli et al., 2016, 
p. 57). The relevance of understanding this approach is due to the persistent existence of car-dependent 
practices, even in a city that provides several alternative transportation options (Van Eenoo & Boussauw, 
2023). Examples of car dependent practices are among others related to transporting cargo, caring, 
leisure, commuting and maintaining social relationships. This includes (heavy) shopping, transporting 
children as well as the physically challenged, undertaking hobbies, visiting family and friends and 
commuting (Goodwin, 1995; Mattioli et al., 2016; Van Eenoo & Boussauw, 2023; Muñoz et al., 2024; 
Cremer-Schulte et al., 2023; Selzer & Lanzendorf, 2022). However, a distinction can be made regarding 
car dependent journeys to the extent whether undertaking a practice is dependent on the use of a car 
(Mattioli et al., 2016). Van Eenoo & Boussauw (2023) made the following categorization of car-
dependent practices:  

(I) Practices not depending on driving a car: Car independent practices occur frequently in the 
inner-city context, which is strongly influenced by, among others, mobility policies, including 
bicycle infrastructure, parking fees and car restriction, which make alternative modes of 
transportation relative to the car seen as being more practical and feasible. In addition, 
meanings towards the position of cars, for example, ‘cars don’t fit in a historical city center’ also 
contributes to less car dependent practices (Van Eenoo & Boussauw, 2023). These spatial and 
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infrastructural materials are essential because when everyday destinations can be reached by 
other means, car-use can become redundant. The more this infrastructure is provided, and the 
more people own the right materials to use other modes, the fewer people will use cars, where 
autonomy, flexibility and freedom are then associated with walking and the use of bicycles and 
public transport rather than cars (Selzer & Lanzendorf, 2022). 

(II) Car dependent practices which do not require private car ownership: Non-spontaneous but 
planned occasional trips are typical of car-dependent trips that do not require a private car 
which is related to its cargo function and ability to reach rural areas. Examples of such practices 
are garbage disposal, bulk purchases, weekly grocery shopping trip or a weekend trip. These 
involve trips with a predefined schedule that also can be carried out by, for example, using a 
shared car or arranging home delivery and pickup (Van Eenoo & Boussauw, 2023).  

(III) Practices requiring strong adjustments or risking disintegration without car use: Car practices 
that remain car dependent are characterized by autonomy, flexibility, caring and cargo 
continuing to dominate, in addition to factors such as access to rural areas and performing 
practices overnight. Reducing car dependent trips can be constrained by, for example, lack of, 
or inconvenient travel times and frequency of public transport causing more dependence on the 
car. To make these practices less car-dependent, substantial changes are needed in terms of 
land use, the facilitation of alternative transportation but also people's lifestyles which may 
result in no longer being able to perform a particular hobby, being forced to switch jobs or 
relocate (Van Eenoo & Boussauw, 2023). The dependence and use of automobiles is therefore 
justified due to a greater spatial reach by being able to reach rural areas that are either too far or 
cannot be reached by other modes of transportation, also showcasing a lack of comparable 
equivalents (Selzer & Lanzendorf, 2022). 

All car-dependent practices are intricately interconnected with both individual factors (e.g. habits and 
attitudes) as well as societal factors (e.g. land-use and culture), which ultimately affects the extent of a 
car dependent practice (Mattioli et al., 2016). 

(3) Macro level 

The macro level emphasizes the structural factors that complicate the reduction of car dependence 
where car dependency is seen as an attribute of a society. In this, the built environment in a broader 
context plays a vital role such as land-use policies and transportation systems (Mattioli et al., 2016; 
Cremer-Schulte et al., 2023; Muñoz et al., 2024; Zhao, 2011), alongside a car culture being another 
structural factor that perpetuates car dependency (Mattioli et al., 2020; Muñoz et al., 2024). This macro 
level conceptualization therefore reflects “a car dependent city’’, ‘’a car reliant society” and ‘’car 
dependent locations’’ (Mattioli et al., 2016, p. 57). The correlation between car dependency and the built 
environment is a crucial but much encompassing notion. Therefore, factors at different spatial scales 
that can affect car dependency are first discussed followed by the relevance of understanding and 
dealing with the car culture evident in contemporary societies. 

(I) Built environment: Land use patterns consist of the spatial distribution, activity characteristics 
and residential location of individuals that affect the ability to engage in certain activities, which 
include recreation, living and working (Cremer-Schulte et al., 2023; Selzer & Lanzendorf, 2022; 
Zhao, 2011). A higher degree of car dependency is often related to scattered low density use 
and stronger zoning policies forcing individuals to travel farther and more frequently to fulfill their 
(daily) necessities (Mattioli et al., 2016; Muñoz et al., 2024). It addresses factors such as the 
diversity, proximity, density and accessibility of different facilities, activities and buildings, which 
then also affect factors such as job-house ratio, employment density and population density 
(De Gruyter et al., 2023; Muñoz et al., 2024). For instance, it has been shown that cities and 
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areas with higher residential density, higher levels of mixed-use with a focus on transit-oriented 
development led to  less car use (Saeidizand et al., 2021; Muñoz et al., 2024).  In addition to land 
use patterns, the accessibility of various facilities and locations is strongly determined by the 
quality and provision of transportation systems which captures the presence of transportation 
modes and their characteristics. This consists of both the physical infrastructure, as well as the 
quality of the transportation mode(s) provided such as the frequency, safety and costs (Cremer-
Schulte et al., 2023). In a car-dominated city or society, infrastructure and facilities are designed 
to serve cars, which includes paved roads and parking lots automatically resulting in increased 
car use (Mattioli et al., 2020). For instance, at the street level, it appears that there is a 
correlation between car ownership and the increased width of a street (Muñoz et al., 2024).  
However, it has been proven that when alternative transportation is emphasized and provided, 
car use naturally decreases. People are more likely to use a car when living distant from public 
transportation and built environment factors such as density affect car use solely when 
accompanied with the provision of public transportation (Saedizand, et al., 2021). In addition to 
public transportation, the use of bicycles or walking is significantly influenced by, for example, 
the presence and width of bicycle and pedestrian paths and clearways combined with car 
parking costs in addition to several additional measures in the built environment to reduce the 
attractiveness of the car while making alternative modalities more attractive (Gruyter et al., 
2023). The presence of these car independent spatial and infrastructural materials is essential 
in order for an individual to be capable of accessing daily amenities on foot, by bicycle, or public 
transportation (Selzer & Lanzendorf, 2022). However, public transportation and active mobility 
is often not deemed feasible under certain levels of density (Mattioli et al., 2020), demonstrating 
the importance in understanding interdependencies between the provision of alternative 
transportation modes and land use patterns in reducing car dependency. Thus, the design and 
allocation of land use patterns and spatial materials within the built environment influence car 
use as well as attitudes (Saeidizand et al., 2021; Van Wee et al., 2019).   

(II) Car Culture: A car culture entails much more than simply using or owning a car, as it is about 
preferences for getting around and engaging in daily activities. It deals with individual but widely 
shared perceptions about freedom, flexibility and convenience associated with car use and 
ownership that eventually led to car-centric development (Mattioli et al., 2020). The 
establishment and continuation of this culture is tightly related to the decision-making process 
of land use; spaces designated for cars, reinforce car use and thus strengthen the car culture. A 
pitfall of such a culture is that motorists continue to use the car despite living in urban areas with 
walkable streets, bicycle path networks, and a functioning public transportation system. 
Moreover, it creates political hurdles that constrain attempts to provide alternatives to car use, 
often resulting in resistance (Mattioli et al., 2020). Transcending attitudinal barriers among 
planners and policymakers and for those who are yet to become accustomed to a changed 
streetscape, presents a significant challenge in shaping society's changing urban transport 
systems (Brezina & Emberger, 2017). 

Nevertheless, a transformation is unfolding around this car-centered culture, a so-called shift to a new 
mobility paradigm aimed at more sustainable, livable and healthier cities (Marcheschi et al., 2022; 
Nieuwenhuijsen, 2021). For instance, more often discussed is a fairer distribution of road space in which 
the street is considered a place of injustice where 'reclaiming the streets' is required (ITF, 2021; Nello-
Deakin, 2019). Regardless of which planning culture is prevalent, it is strongly influential in determining 
the degree of car dependency since it affects deciding factors in all three micro, meso and macro levels 
(Mattioli et al., 2020). It is likely, for example, that norms, values and habits at the individual level (micro), 
the functioning and location of certain activities (meso) and the design of the built environment (macro) 
will change when decisions are made from a different urban planning standpoint. An overview of all 
levels with their corresponding characteristics is provided in Table 3.  
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2.2.2 OPERATIONALIZATION 

Whereas there is no consensus in academia regarding the definition of car dependency, neither is there 
a consensus on the operationalization and thus measurement of the concept (Cremer-Schulte et al., 
2023). Muñoz et al. (2024) identified five operationalization trends namely car dependence as (1) car 
use and ownership, (2) an accessibility outcome, (3) subjective perceptions, (4) a modelling of choices 
and (5) an explanatory variable. These trends could all be utilized to reflect the extent to which an 
individual is car dependent.  

Central to this study is the operationalization trend of depicting car dependence as subjective 
perceptions, since this perspective is one of the most straightforward ways to investigate car 
dependency (Muñoz et al., 2024). In addition, so called ‘self-reported levels’ of car dependency and 
‘people’s own assessment of their reliance on cars’ in forms of statements provide a prompt and more 
intuitive approach for gathering information about the individual's perceived level of car dependency 
(Cremer-Schulte et al., 2023; Zhao, 2011).  

Whereas in other operationalizations car dependence is expressed in, for example, car mileage, car 
ownership, motorization use and the lack of accessibility, car dependence as subjective perceptions is 
reflected on an attitudinal way of approaching car dependence. It involves behavioral and perceptual 
aspects of the extent to which individuals perceive themselves as being car dependent and how herein 
experiences in the broader sense determine preferences as well as the difficulty or ease of performing 
behaviors leading to travel mode choice (Muñoz et al., 2024). Respondents indicate for instance whether 
they feel dependent on the car which is instrumental in understanding how dependent individuals 
perceive themselves and which factors contribute to a specific perception (Cremer-Schulte et al., 
2023). It is however essential to relate this approach to objective spatial information such as amenities, 

Level Scale Influential Factors Example 

(1) Micro Individual 

• Personal and Socio-Economic 
Conditions 

• Autonomy 
• Social Norms 
• Instrumental, Affective, 

Subjective and Environmental 
Motives. 

• “Car dependent individuals’’ 
• ‘’Psycho-social car 

dependence”  
• ‘’Car reliant and addicted 

person’’ 

(2) Meso Circumstantial 
• Trips 
• Activities 
• Practices 

• ‘’Car dependent trips’’ 
• ‘’Car dependent activities’’ 
• ‘’A car reliant activity or 

journey’’ 

(3) Macro Society 

• Land-use 
• Policies 
• Transportation systems 
• Spatial and Infrastructural 

Materials 
• Car Culture 

• “A car dependent city’’ 
• ‘’A car reliant society”  
• ‘’Car dependent locations’’ 

Noot: Levels of Car Dependency as Conceptualized by Mattioli et al. (2016) 

Table 3 
Overview Characteristics Per Level of Car Dependency 
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transport supply and spatial characteristics, as these influence and create the perception of individuals 
(Muñoz et al., 2024). 

Thus, in this study, car dependence is measured by self-reported car dependence through a survey, 
using the full set of components (based upon factors through the micro, meso and macro approach) 
where additional data for external components is also gathered through self-reported indicators. 

2.3 CONCEPTUAL FRAMEWORK 

Figure 1 provides a visual illustration of how the core concepts central in this study are related. Car 
dependency is divided into three different levels of analysis in which living on a car-free street affects 
the degree of car dependency. 

 

  
Figure 1 
Conceptual Framework 
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3. METHODOLOGY 

A mixed methods approach was used in answering the research questions regarding the subjective 
perceived car dependency of residents living on a car-free residential street. This involved desk research 
consisting of a literature review and field research using a survey which included both closed and open-
ended questions distributed on several car-free residential streets functioning as case studies. An 
overview of the research design is given in Figure 2. The applied methodology is discussed in more detail 
below starting with the data collection, followed by the data analysis.  

 

3.1  DATA COLLECTION  

3.1.1 LITERATURE REVIEW 

The concepts of a ‘car-free street’ and ‘car dependency’ are central to this research and have been 
defined using a ‘scoping literature review’ focusing on clarifying key concepts and definitions in the 
literature in addition to identifying key characteristics of factors related to a concept as described by 
Munn et al (2018). Academic literature was retrieved using the ‘Scopus’ and ‘Google Scholar’ databases 
and consists of articles, reports and book chapters. 

In defining car dependency, the emphasis was placed on identifying its differing definitions and 
conceptualizations and selecting one as a foundation to be adopted in this research. In addition, 
literature was used to identify and elaborate on relevant factors affecting car dependency in different 
forms and contexts. Regarding car-free residential streets, literature was used to source and outline 
related literature on car-free and residential streets from a New Urbanism perspective with a focus on 
livability, upon which the new-established definition of a ‘car-free residential street’ is grounded. 
Additional data that has been retrieved was used in locating applicable car-free streets in the case study 
city of Amersfoort and in designing the survey. 

Since livability within a street is a comprehensive subject, and residential streets are only one 
component of a broader city network (Harvey & Aultman-hall, 2015), it is important to articulate the 
scope used, with regards to livability, to clarify what is included and excluded in this study: 

(I) Factors related to improving livability in streets were solely used to provide substance to the 
definition of a (car-free residential street. Hereby, the focus was put on the physical appearance of 
both environmental features of urban street design and qualities of urban spaces in residential 
streets. This did not involve measuring the effectiveness of these elements or the appropriate way 
to implement them, as has been done in several studies that have been identified (Rehan, 2019; 
Elsawy et al., 2019; Rui & Othengrafen, 2023).  

Figure 2 
Research Design 
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(II) Measures for improving livability related to both the car, such as parking and traffic calming 
measures were not included, simply since they cease to be relevant when referring to a car-free 
street. Also, the physical characteristics of homes, such as morphology, height and sense of visual 
enclosure were not included since the emphasis of this study is on street design only. 

(III) The emphasis was placed on identifying factors located on a residential street and not on a 
neighborhood or city scale. Factors that therefore affect the livability of a street but are physically 
located outside of the street were not included in providing substance to the interpretation of a car-
free residential street such as the proximity, density and diversity of amenities (Ewing et al., 2015; 
Elsawy et al., 2016). These factors are however included in the distributed survey since the 
proximity, density and diversity of amenities influence the subjective perception of an individuals’ 
car dependence (Mattioli et al., 2016; Muñoz et al., 2024).  

3.1.2 CASE STUDY 

To investigate the subjective perceived car dependency of residents in car-free streets, a case study was 
employed. The target group of this research is located at specific locations which needs to be reached 
in order to obtain the right insights. A case study in this research is also relevant due to the research 
objective which aims to explain how a present social phenomenon works in practice, subsequent to why 
the ‘how’ research questions were formulated (Yin, 2009; Meyer, 2001; Baxter & Jack, 2008). 
Furthermore, a case study makes it possible to include context-specific circumstances in the research, 
wherein this research is specifically focused on such contextual situations, namely car-free streets 
(Baxter & Jack, 2008). In fact, other spatial factors such as amenities and surrounding characteristics 
play an important part in the degree of perceived car dependency (Mattioli et al., 2016), which can vary 
from case to case. Thus, by localizing residential car-free streets, it is possible to locate and engage with 
residents and obtain their insights to find answers to the main research question and related sub-
questions. 

The case study of this research is the city of Amersfoort, The Netherlands. Amersfoort was ranked “The 
Best City in Europe” in 2023, based on a progressive planning strategy, the happiness and health of its 
residents and its unique heritage (Tijd voor Amersfoort, n.d.). In addition, the city has introduced a car-
restricted city center as part of the sustainable mobility strategy with the goal of keeping the growing city 
attractive, healthy and accessible (Gemeente Amersfoort, n.d.), followed by a new parking policy aimed 
at keeping a growing city accessible and livable (NOS, 2023). In 2024, the municipality experimented 
with the concept of the ‘’living street’’: a street in which cars have been replaced, creating space for 
residents to meet and children to play (Fillekers, 2024). The 2030-2040 area vision states that 
Amersfoort ‘'embraces active mobility and public transportation’’, ‘’limiting travel by car to keep the city 
accessible and livable’’, and that the car ‘’will no longer be the central consideration in the arrangement 
of public space’’ (Gemeente Amersfoort, 2023). In addition, the Mobility-Planning Program 2025-2035 
of the municipality posits that parking will be “handled differently” and that concentrated parking will be 
constructed in new developments to allow “more space for green space and to meet-up” in the rest of 
the area. 

It can be argued that the municipality of Amersfoort implements a progressive approach with the 
objective of maintaining and enhancing a livable, accessible and green city.  These policy goals, 
measures and stance of the city of Amersfoort toward the car, parking and livability are in accordance 
with the New Urbanism perspective as adopted in this study. Also, Amersfoort is home to several car-
free residential streets and is therefore considered as a relevant case study.  

As a result of these developments and policy implications, parking has become a particularly sensitive 
topic. For this reason, when the survey was distributed, it was clearly communicated that this research 
is entirely unrelated to the municipality of Amersfoort and its parking policies. At the same time, the 
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purpose of the survey is stated clearly and understandably for everyone to avoid misconceptions. 
However, it could still have been possible that the results have been affected by an underlying and 
biased response due to dissatisfaction with the new parking policies. 

3.1.3 SURVEY 

To collect the necessary primary data a survey was used as these can collect information from larger 
groups in a population, while information is also usually well generalizable and information about 
attitudes are obtained that are difficult to measure by other means (Glasow, 2005). This fits within the 
chosen operationalization of the concept 'car dependency' as a subjective perception because this is 
the most direct way to investigate car dependency using the individual perceptions which they can self-
report using a survey (Muñoz et al., 2024). Since the case studies and thus participants are based on 
selected factors from the literature, a non-probability sample is used, in the form of purposive sampling: 
the selection of relevant participants based on theory and foreknowledge (De Vocht, 2023). 
Consequently, the results are not representative of the population, and only valid within the sample. 

As there is no established questionnaire to measure subjective perceived car dependence, the content 
of the statements and questions is modeled on the literature discussed in the theoretical framework. 
See Appendix 8.1 for the content and sequence of the entire distributed survey. The statements used to 
measure the three levels of car dependency are based on relevant topics derived from the literature 
review, including whether car use is considered ‘normal’ (micro), the extent to which the car is used for 
activities that could also be carried out by other modes of transport (meso), and the accessibility of daily 
amenities (macro). The descriptive and contextual questions were based on the situational context of 
the case studies such as the parking situation, type of house and the types of urban features within a 
street. The initial version of the formulated statements was discussed with peers, after which the 
statements were formulated more clearly to make them more understandable and accessible to a 
diverse target group. 

Various statements involved the use of hypothetical statements as per the 'Stated Preference 
Technique' which, according to Borges et al. (2008), provide a valid representation of individual's own 
preferences in real life and thus can give a good indication of perceived car dependence. Here, the Likert 
scale functions as a set of questions measuring a personal trait (Boone & Boone, 2012), namely the 
perceived car dependence, which is the dependent variable. However, Likert scales are prone to 
distortion caused by, among others, response bias (Croasmun & Ostrom, 2011). In an effort to prevent 
any bias, statements have been framed both positively and negatively as well as formulating them 
neutral and indirect.  

The survey was designed in Dutch using the software 'Qualtrics'. The statements contained 5 Likert-
scales with strongly disagree (1) and strongly agree (5) being the most extreme options. For 3 
statements, an explanatory answer was required. The survey started with an introduction of the 
researcher, followed by a brief explanation of the research objective, the estimated time it would take to 
complete the survey and the researcher's mail address for any comments or questions. The first seven 
questions were aimed at descriptive factors, mapping a respondent’s situation. These questions were 
used to differentiate between and identify relationships among the degree of subjective perceived car 
dependency and contextual situations.   

Most of the statements were formulated drawing on the micro, meso and macro approach of car 
dependency to measure perceived car dependency. Statements 13, 14, 15, 16, 17 and 22 were used for 
other purposes. Accordingly, statements 13, 14, 15 and 22 were formulated to obtain more in-depth 
information about the extent to which living on a car-free street can explain and affect car dependency 
and to explore the extent to which a relationship exists between residing in car-free street and car 
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dependency (sub-question 5). Statement 16 refers to the concept of Residential Self Selection (RSS) as 
it is important to acknowledge the concept in the case of research about residential locations and the 
influence of urban space. RSS relates to the motivation of individuals who consciously reside in 
locations that meet their travel needs and preferences, based on built environment characteristics and 
personal travel-related attitudes, in addition to other factors such as housing characteristics and 
personal and social circumstances (Van Wee & Cao, 2020; Klein et al., 2024; Ettema & Nieuwenhuis, 
2017). Living in a car-reduced area attracts certain individuals more than others, and therefore car-
reduced areas are prone to residential self-selection (Klein et al., 2024). While examining whether 
residents have consciously chosen to live on a car-free street is not part of the study, it can potentially 
influence the results of the survey. In addition, it is important to include RSS to prevent overestimating 
the role of the built environment (Selzer & Lanzendorf, 2022). Therefore, to improve the validity and 
reliability of the data, RSS has been acknowledged by incorporating a question in the survey to examine 
whether a resident lives or moved to this street since it matches a desired mode of travel. Statement 17 
refers to collecting data about factual urban information such as key amenities and surrounding 
characteristics which are crucial in determining subjective perceived car dependency (Mattioli et al., 
2016; Muñoz et al., 2024). Finally, the last 6 questions consisted of demographic characteristics of an 
individual to compare survey results with. Likewise, literature has shown that precisely these personal 
conditions and socioeconomic factors such as age, gender, the household composition, income, 
employment status and education influence car ownership and use (Muñoz et al., 2024; Zhao, 2011; 
Cremer-Schulte et al., 2024; Saeidizand et al., 2021).  

On Friday April 25, 2025, at all 741 addresses that were sampled (see Appendix 8.6), a piece of paper 
containing a QR code and a short text with explanation and instructions were delivered through the 
mailbox (see Appendix 8.2). When people scanned this QR code they automatically ended up at the 
online written survey which only allowed people who are 18 years or older to complete the survey as the 
minimum age at which you can drive a car in the Netherlands is 18 years. Two weeks after the surveys 
were distributed, the survey was put on hold and the total number of respondents reached 81 (n = 81) 
with a response rate of 11%. 

3.2  DATA ANALYSIS 

3.2.1 LITERATURE REVIEW 

Analyzing and processing data from the scoping literature review consisted of descriptive analysis since 
scoping reviews are descriptive in nature (Pollock et al., 2022). 

3.2.2 CASE STUDY 

The city of Amersfoort is the overarching case study because the individual car-free residential streets 
in this city function as the actual case studies through which the primary data was collected. Based on 
the identified characteristics of car-free streets in the theoretical framework, specific residential streets 
have been analyzed through the online map service of ‘Google Earth’, a method also applied by Liu et al. 
(2022) to examine how streetscape affects car use. According to Biljecki and Ito (2021), street view 
imagery has become a helpful and important data source for geospatial data collection and urban 
analytics and has certainly been of value during this research process.  

The decision-making of whether a residential street is car-free was based on the following factors: (I) A 
residential street is considered ‘car-free’ when the car is entirely absent within the streetscape (visually 
car-free), and (II) the public space contains at least one or more of the four urban features including any 
of the variables shown in Table 3. A car-free residential street where a ‘drop-off’ is possible is regarded 
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as a car-free residential street only if parking is prohibited and if at least one urban feature, other than 
accommodating an active mode of travel, is present.  

Building on the aforementioned factors, an initial selection of car-free residential streets in 17 of the 33 
neighborhoods in Amersfoort have been identified. The selection of streets is based on Google Earth 
satellite images that were available in the period of April 2025. New or under construction residential 
areas that were not finished or visible via satellite images at the time were not included. The selected 
neighborhoods collectively form the main urban district of the municipality, see Appendix 8.3 (Gemeente 
Amersfoort, 2021). As can be seen in Appendix 8.3 , the historic downtown of Amersfoort (‘Stadskern’) 
is not included within the first selection. It is for the most part “car-less” (‘autoluw’) and its spatial 
structure differs substantially from that of the surrounding neighborhoods. Moreover, the presence of 
various and diverse mixed-use facilities could cause the risk of an outlier. In addition, this mixed function 
complicates the ability to identify and differentiate eligible addresses through satellite images. For these 
reasons, the decision was made to exclude the downtown district and instead concentrate on 
surrounding residential neighborhoods.  

A first selection was necessary due to the lack of data of car-free streets, both in municipal and national 
open databases. Additionally, it provided a useful impression of the number of car-free streets that 
needed to be addressed. An overview of this initial selection of car-free streets with a description of the 
neighborhood and variations in house type, parking situation and urban feature(s) per street can be found 
in Appendix 8.4. A total of 115 streets were selected across 14 of the 17 neighborhoods. No car-free 
streets were found in the neighborhoods ‘Vermeerkwartier’, ‘Isselt’ and ‘De Hoef’ (see Appendix 8.5). 
The approximate number of addresses totaled well over 2,500, a large number of relevant addresses 
available within the chosen area of research, even without accounting for the remaining 16 
neighborhoods in Amersfoort. While this highlights the richness and potential of the available research 
material, this number also presented a practical challenge: distributing surveys and analyzing all case 
studies would exceed the available time frame of this study. Therefore, the decision was made, for the 
sake of feasibility, to limit the number of case studies and focus the research on a selection 
representative of the most distinct situations: car-free residential streets designed for other functions in 
addition to traffic as described by (Bertolini, 2020; Wiersma & Bertolini, 2024). For instance, there are 
wide variations in the layout of car-free streets that have been identified: Whereas some streets only 
consist of a sidewalk, others have such functions as sports fields, playgrounds and larger grassy areas. 

The choice of the selected adjoining neighborhoods is grounded on the basis that it is likely that it 
increases the comparability of the survey data by ensuring that external variables such as daily 
amenities, public transportation stops, and other urban features are to some extent equally accessible. 
Doing so allows for better isolation of the influence of these urban amenities on residents’ car 
dependency since these factors have an overall impact on car dependency (Mattioli et al., 2016).  

Based on the initial selection, a final selection was made of car-free streets scattered throughout the 
analyzed neighborhoods. In addition to whether a street is car-free, the following other factors were 
considered in the decision-making process in selecting eligible addresses on these car-free residential 
streets: 

(I) The front door of a house must be situated on the car-free street to be eligible.   
(II) A complete row or block of houses should be located on a car-free street. A row or block of houses 

that is partly located on a car-free street and partly not is therefore not included. Herein, it also 
occurred that on the same car-free street, addresses were and were not selected due to differences 
in street layout across the entire street. 
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In addition to the selection of streets, the parking situation, type of house, types of urban features present 
were also distinguished directly for each street based on the literature found. Following this, all eligible 
addresses were identified using a cadaster map and identified the number of addresses per street. An 
overview of all these car-free streets with corresponding characteristics and numbers can be found in 
Appendix 8.6. The pictures taken of the selected streets during the distribution of the survey can be found 
in Appendix 8.7.  

3.2.3 SURVEY 

To analyze and process all data from the surveys, the tool ‘SPSS’ has been used. SPSS is a user-friendly 
software which can handle a large set of data including several types of tests and analysis (Rahman & 
Muktadir, 2021). Although the study design was suitable for a multivariate regression analysis, this was 
abandoned due to the violation of multivariate normality (based on the skewness values, see Appendix 
8.8) and the answers on the statements being nonlinear. Since multivariate regression models are 
sensitive to deviations from normality, in particular with smaller samples, they can substantially affect 
the validity and reliability of the results (Zygmont, 2023). Therefore, alternative, univariate analysis 
techniques were employed, namely, the Mann Whitney test (two groups), the Kruskal Wallis H test (two 
or more groups) and the Spearman's rho correlation (De Vocht, 2023). For the Kruskall Wallis H test, it 
was necessary to utilize the Bonferroni correction in which the Alpha (a = 0.05) was corrected by dividing 
it by the number of comparisons representing the new significant p value. The quantitative data has also 
been analyzed and presented using descriptive analysis.  Furthermore, composite scores have been 
calculated using each of the individual statements corresponding to the level of analysis, indicating the 
average extent of respondents' perceived car dependence based on the scale shown in Figure 3. This 
implies that all composite scores lower than 3 represent that the average of respondents perceive 
themselves as more car-independent than car-dependent, while a composite score higher than 3 
represents that the average of respondents perceive themselves as more car-dependent than car-
independent.  

 

 

 

 

To conclude, the Cronbach's Alpha test has been conducted, testing the internal consistency among the 
survey statements which provides evidence of the reliability of the research instrument used (Croasmun 
& Ostrom, 2011). Statements 1-12, 18-21 and 23 were used to measure the car dependence of 
residents. In order to conduct this test, the answers of statements 2, 5, 7, 9, 18, 20, 21 and 23 were 
mirrored to make sure that all statements were in the same answer direction. Herein, strongly disagree 
means 'car independent' (equal to a score of ‘1’) and 'strongly agree' means ‘car dependent’ (equal to a 
score of ‘5)’. The total sequence of statements to measure subjective perceived car dependence is 
reliable (17 items, ⍺ = .818), showing the validity and reliability of the combination of used statements 
within the survey (see Appendix 8.9).  

The qualitative data obtained from the survey were analyzed through a thematic analysis in which the 
results were categorized and compared. 

 

  

Figure 3 
Utilized Scale of Perceived Car Dependency 
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4. RESULTS 

The survey results obtained are presented below alongside Appendix 8.10 which provides a written 
clarification of the percentages and frequencies for both the demographic and descriptive questions. 
Within the results section itself, an elaboration is provided, beginning with the results for each level of 
car dependency as conceptualized by Mattioli et al (2016), in addition to the results for each statement. 
After discussing each of these three levels separately, a section follows in which these different levels 
are discussed integrally. Finally, the results section addresses sub-question 5 regarding what role car-
free streets play in individuals perceived car dependence. 

4.1  MICRO LEVEL 

At the micro level, car dependency is understood as attribute of an individual wherein they are 
considered either conscious or structurally dependent on the car (Mattioli et al., 2016). Table 4 displays 
the numbers and percentages of the distribution of respondents for statements 1-8.  

 

A mean score of 2.84 (SD = 0.69) was calculated for all respondents (see Appendix 8.13). This indicates 
that respondents perceive themselves on average as more car independent than car dependent on an 
individual level. A total of 33 respondents has an average score of 2.6 or lower while 41 respondents 
score higher than 2.9 on average. Seven respondents scored exactly the overall average of 2.8. 

A total of twelve separate tests were conducted to examine differences in composite micro-level scores 
across different groups (see Appendix 8.14). Three of these yielded statistically significant results (ps > 
.05): owning a driver's license, the number of cars in a household, and the type of street on which a 
respondent lives. For instance, a Mann-Whitney test showed that the degree of perceived car 
dependence at the micro level among respondents with a driver's license (Mdn = 42.82) differed 
significantly from perceived car dependence among respondents without a driver's license (Mdn = 6.00). 
The effect found in this case is small, U = 14.00, p = .002, r = 0.34.  

Table 4 
Distribution Answers Per Statements Micro Level 
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A Kruskal-Wallis H test revealed a significant difference in the extent of car dependence on the micro 
level and between the number of cars owned by a household, χ²(3) = 29.71, p < .001, although not among 
which groups. Therefore, post-hoc pairwise comparisons were performed using Mann-Whitney U tests 
with a Bonferroni correction applied, resulting in a significance level set at p < .013. The degree of car 
dependence when not owning a car in a household (group 1) differed significantly from owning 1 or more 
cars as in groups 2 (p < .001), 3 (p < .001) and 4 (p = .012). The difference between owning 1 car (group 
2) and group 3 (p < .001) and group 4 (p = .008) is also significant. Only the differences between owning 
2 or 3 or more cars and the degree of car dependence at the micro level is not significant (p = .049). 

Using a Kruskal-Wallis H test it also emerged that the degree of perceived car dependence differed 
significantly between the type of car-free street where respondents reside, χ²(2) = 8.98, p = .011. Post-
hoc pairwise comparisons using Mann-Whitney U tests with Bonferroni correction (p > .017) indicated 
that only the ‘car-free with urban feature(s)’ group differed significantly from the ‘car-free with drop-off 
with urban feature(s)’ group (p = . 006), while no significant differences were found between ‘car-free’ 
and ‘car-free with urban feature(s)’ (p = .055) or between the groups ‘car-free’ and ‘car-free with drop-
off with urban feature(s)’ (p = .664). 

To conclude, at the micro level of car dependency, respondents perceived themselves as more car 
independent than car dependent on average (M = 2.84, SD = 0.69). This composite score only 
significantly differed among respondents with or without a driver's license, the number of cars in the 
household and the type of car-free street. This also indicates that no significant differences were found 
between perceived car dependency at the micro level and, for example, age, gender and the parking 
situation. 

4.2  MESO LEVEL 

The meso level of car dependency involves circumstantial factors such as trips, practices and activities 
that influence the degree of car dependency (Mattioli et al., 2016). Table 5 shows the numbers and 
percentages of the distribution of respondents for the statements 9 to 12, directed at this level of car 
dependency. Here it can be observed that for statement 9 nearly the same number of respondents filled 
in (strongly) disagree as (strongly) agree: 36 versus 31. A clear shift can also be seen in the case of 
statement 12 compared to statement 11, where 21 respondents changed their answer while assumably 
the remaining respondents stayed with their previous answer. 
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The mean composite score of respondents is 3.07 (SD = 0.60) (see Appendix 8.15) meaning that 
respondents at a circumstantial level perceive themselves on average more as car dependent rather 
than car independent. Accordingly, 26 respondents have an average score of 2.8 or lower, compared to 
35 respondents with an average score of 3.3 or higher. The remaining 20 respondents have an average 
score of exactly 3.  

To examine the differences in composite meso level scores across different groups, twelve separate 
tests were conducted (see Appendix 8.16). Out of the twelve tests, only two yielded statistically 
significant results (ps > .05), namely ‘owning a driver's license’ and ‘the number of cars in a household’. 
In this regard, a Mann-Whitney test showed that the degree of perceived car dependence at the meso 
level among respondents with a driver's license (Mdn = 42.90) differed significantly from perceived car 
dependence among respondents without a driver's license (Mdn = 4.50). This represents a small effect, 
U = 8.00, p = .001, r = 0.36. 

The Kruskal-Wallis H test revealed a significant difference in the extent of car dependence on the micro 
level and between the number of cars owned by a household, χ²(3) = 23.90, p < .001. Post-hoc pairwise 
comparisons using Mann-Whitney U tests with a Bonferroni correction were performed to examine the 
differences between the groups, resulting in a significance level set at p < .013. The degree of car 
dependence at the meso level for not owning a car in a household (group 1) differed significantly from 
owning 1 or more cars as in groups 2 (p < .001), 3 (p < .001) and 4 (p = .004). However, there is no 
significant difference between owning 1 car and owning 2 (p = .242) and 3 or more cars (p = .379). Also, 
no significant differences are present among owning 2 or 3 or more cars (p = .744). 

Finally, at the meso level of car dependence, respondents perceived themselves to be more car 
dependent than car independent on average (M = 3.07, SD = 0.60). This composite score differed 
significantly only for respondents with or without a driver's license and the number of cars in the 
household. Similarly at the micro level, no significant differences were found between perceived car 
dependence at the meso level and, for example, age, gender and parking situation. 

Table 5 
Distribution Answers Per Statements Meso Level 



 

 29 

4.3  MACRO LEVEL 

For the macro level, car dependency is considered an attribute of society in which the built environment 
and societal car culture have an important impact. Table 6 shows the numbers and percentages of the 
distribution of respondents for the statements 18 to 21 and 23, focusing on the macro level of car 
dependency. 

 

The average composite score at the macro level is 2.42 (SD = 0.71) (see Appendix 8.17). This implies 
that, on average, respondents perceive themselves to be more car independent than car dependent on 
a society level. In fact, only 15 respondents score an average of 3.2 or higher versus 61 respondents with 
a score of 2.8 or lower in addition to the remaining 5 respondents who have an average score of 3 and 
thus right in the middle. The composite score at the macro level is the lowest average score of all three 
levels which means that on average respondents feel less car dependent at the society level than at the 
individual (M = 2.84) or circumstantial level (M= 3.07). 

Twelve separate tests were also conducted to examine differences in composite scores at the macro 
level across different groups, of which only one returned statistically significant (ps > .05): ‘number of 
cars in a household’. A Kruskal-Wallis H test revealed this significant difference in the extent of car 
dependence on the macro level and between the number of cars a household owns, χ²(3) = 19.12, p < 
.001. Post-hoc pairwise comparisons using Mann-Whitney U tests with a Bonferroni correction were 
used to examine these differences within groups, which resulted in a significance level set at p < .013. 
The degree of car dependence at the macro level for not owning a car in a household (group 1) differed 
significantly from owning 1 or more cars as in groups 2 (p = .003), 3 (p < .001) and 4 (p = .012). However, 
there is no significant difference between owning 1 car and owning 2 (p = .042) and 3 or more cars (p = 
.019). Similarly, no significant differences exist between owning 2 or 3 or more cars (p = .081). 

Concluding, at the macro level of car dependence, respondents perceived themselves to be on average 
more car independent than car dependent (M = 2.42, SD = 0.71). This composite score differed 

Table 6 
Distribution Answers Per Statements Macro Level 
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significantly only among respondents with none and 1, 2 or more cars. Thus, as was also the case with 
the micro and meso levels, no significant differences were found between perceived car dependence at 
the macro level and, for example, age, gender and parking situation.  

4.4  MICRO, MESO AND MACRO LEVEL  

In addition to the composite score per analysis level, the total composite score of perceived car 
dependence was also calculated (see Appendix 8.19). The mean composite score of the perceived car 
dependence of residents in car-free streets is 2.77 (SD = 0.58), meaning that respondents generally 
perceived themselves to be more car independent than car dependent. Thus, 65% of respondents (53) 
scored a mean composite score below 2.9 compared to 31% of respondents (25) with a mean score of 
3.1 or higher. Four percent of respondents (3) scored exactly a score of 3 across 17 questions. Figure 4 
provides a visual depiction of where the three individual composite values occur for each level and the 
total value on the scale. 

 

 

 

 

 

 

 

In addition to the 17 statements for measuring residents' perceived car dependence, additional 
statements were present with other purposes, including statement 16 concerning Residential Self 
Selection (RSS) (see Table 7). As explained in the methodology section, this concept was included in the 
survey to examine whether a resident lives or moved to this street since it matches a desired mode of 
travel and to prevent overestimating the role of the built environment (Selzer & Lanzendorf, 2022). The 
results showed that just under half of the respondents (49%) disagreed with the statement versus 30% 
of those who answered agree. This distribution reflects that there are differences in the extent to which 
respondents live and have gone to live in their street, but fact is that there is a large proportion of 
respondents who indicated that they do not live or went to live in their street because it corresponds 
better to the desired mode of travel making the phenomenon of RSS in this case less present and 
important. However, this conclusion is solely based on the desired mode of travel and not on other 
factors relevant to RSS such as personal preferences and needs (Van Wee & Cao, 2020; Klein et al., 
2024). 

The results of statement 17, regarding whether various daily amenities are available in a respondent's 
neighborhood, showed that only 1 respondent disagreed, compared to 78 respondents who indicated 
that they did (strongly) agree. This statement was of interest since car dependence has been approached 
from the individual perception. Relating objective spatial information such as amenities, was therefore 
essential, as these influence and create the perception of individuals (Muñoz et al., 2024). Concrete 
information on distances, diversity and numbers of these amenities is lacking. However, these results 
do give a strong indication that daily amenities are in their vicinity for almost all respondents. 

 

Figure 4 
Utilized Scale of Perceived Car Dependency with Composite Scores  
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4.5  THE ROLE OF CAR-FREE RESIDENTIAL STREETS 

The survey used 4 statements, 3 of which were open-ended to provide an answer to sub-question 5 
regarding what role car-free residential streets play in residents' perceived car dependence. For each 
statement, the results are explained in more detail. The distributions of the numbers and percentages 
are shown in Table 8 and an overview of all open answers given per statement and per answer option 
can be found in Appendix 8.20.  

 

 

 

(I) Statement 13 - Living on a car-free street plays a role in whether or not I use my car. 

More than 80% of the respondents indicated that they (strongly) disagree with this statement, compared 
to 9% of the respondents who did (strongly) agree. 

Notable was the amount of respondents who explicitly mentioned in open-ended responses that car 
use and living on a car-free street are completely unrelated without providing a rationale: 'Car-free does 
not equate to not using a car', 'car use is based on need for transportation, not whether it is parked in the 
street', 'my living is unrelated to using my car' and 'it plays no role'. Other respondents who disagreed 
with the statement indicated that they can use the car by having easy access to it in other ways, such as 
through the back door or a parking garage: 'Can get away easily through the parking garage', 'We have 
parking on our own property and so can use our car at any time', 'Through the back/parking garage' and 

Table 7 
Distribution Answers for Statements 16 And 17 

Table 8 
Distribution Answers for Statements 13, 14 and 15 
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'The car is close enough'. In addition, the reason(s) for using the car also play a role. For example, some 
respondents indicated that they only use the car in case of 'necessity' and 'if there is no other way' to, 
for example, 'work' and for 'physical mobility', and for the transport function such as transporting a 'dog', 
'toddler and baby'. Other reasons why respondents disagree with the statement vary from reasons 
related to location, size and type of home, to ‘I like my car, so I like to use it’. 

For the few respondents who (strongly) agreed with the statement, it was indicated that the “car is used 
more consciously’, ‘a distance and awareness is then created anyway’, the ‘bicycle is closer, faster and 
easier to take’, and ‘a barrier to take the car’.  

(II) Statement 14 - I will use my car more and faster if I had lived on a street where my car would 
be parked in front. 

Likewise for this statement, 80% of respondents indicated that they (strongly) disagree with the 
statement as opposed to 8% of respondents who (strongly) agree. 

Several respondents again explicitly stated that they did not see any connection between car use and 
living on a car-free street: 'The use of my car does not depend on the street where I live', 'Because it has 
nothing to do with each other', 'My living is independent of the use of my car' and 'a connection is being 
sought (!) here that does not exist'. It is also noticeable that many respondents did not give an answer or 
referred to their answer at statement 13. There is also a group of respondents who indicated that no 
matter the parking situation, they (will) use the car: 'necessity', 'it takes no effort to take the car', 'I use 
my car when I feel the need', 'I use my car daily' and 'I use my car when I need it no matter where it is'. 
There were also several respondents who indicated that they disagreed with the statements because 
they only use their car when they cannot get there by bicycle and because they make a conscious 
decision: 'I only use my car when I can't get there by bicycle', 'I use my car when I need to and I can't get 
there by bicycle', 'I think about it' and 'I consciously use my car'. Respondents who (fully) agreed with 
the statement gave as reasons: 'convenience', 'faster' and 'more accessible'. 

(III) Statement 15 - Living on a car-free street has made me think differently about the place of the 
car in our living environment 

The majority of respondents (64%) (strongly) disagrees with statement 15. Seventeen percent (strongly) 
agrees in addition to 19% who chose the neutral option. However, this distribution does not reflect the 
distribution of respondents against whether the car belongs in the living environment or not as several 
respondents (strongly) disagree with the statement on the grounds that they were already aware of this 
without being affected by living on a car-free street. For example, respondents indicated that they were 
'already in favor of car-free streets and neighborhoods', 'find cars unbearable', that 'the car does not 
belong in a living environment' and 'I see cars as a necessary evil, this has not changed'. Respondents 
who did agree with the statement stated that 'a car-free street is more pleasant', 'it is wonderful not to 
have a car outside the door, which improves the quality of life' and 'it is nice not to have cars driving past 
the house'. Reasons such as the 'environment' are also mentioned, in addition to the realization that 
'cars get a lot of space everywhere', 'a lot of space is kept free for cars' and 'the car is taking up space at 
the expense of functions that are more useful for the benefit of others'. A single respondent stated that 
they 'have gained a greater appreciation for the peace and greenery around the house' and the 
possibilities to move yourself differently than by car: 'you can walk everywhere in the center of the 
Amersfoort'. Finally, one respondent indicated that they found living on a car-free street 'wonderful' and 
that they 'wish that to everyone'.   

Several respondents who (strongly) disagreed with the statement gave as their reason the importance 
of the car as it 'gives freedom, autonomy and space', but also that 'the car is a necessity in life', that 'you 
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don't have a car for fun' and that 'the car has an important role to play and maintain because public 
transport is too expensive and inaccurate and shared mobility makes you dependent on others'. There 
are also respondents who chose to disagree or don't disagree, don't agree who indicate they are not or 
not yet aware of the place of the car in the living environment: 'I am not that concerned with living 
environment', 'I don't know', 'not really different' and 'it doesn't play a role in my life'.   

(IV)  Statement 22 - For me, the street is more than a place to get from A to B: I value the 
opportunities for social interaction, relaxation and exercise more. 

Figure 5 displays a graph of the distribution of respondents regarding statement 22. It clearly shows that 
most respondents (strongly) agree with the statement. This evidently reveals that the majority of 
respondents prefer urban features other than just a road. 

 

 

 

 

 

 

 

 

 

 

Since the collected empirical data is neither linearly nor normally distributed, no statistical tests can be 
conducted to provide an answer about the causality of car dependence and the influence on it of living 
in car-free residential streets. However, the correlation between statements 13, 14, 15 and 22 and the 
composite car dependence score per level was investigated using the association measure 'Spearman's 
rho' (see Appendix 8.21).  

An overall positive correlation was found between the different composite scores on different levels of 
car dependence (1 = independent, 5 = dependent) and the four statements related to car free streets 
(scale mirrored: 1 = independent, 5 = dependent). 

At the micro level, the relationship is weak to moderate but significant at three of the four individual 
statements: 13 (ρ = .25, p = .026),  15 (ρ =.36, p = .001) and 22 (ρ =.38, p < .001). For statement 14, the 
analysis showed a very weak relationship that was not significant (ρ = .07, p = .526). The meso level 
involves (very) weak relationships where statement 13 and 15 are significant: 13 (ρ = .25, p = .026),  14 
(ρ =.01, p = .95), 15 (ρ =.23, p = .035) and 22 (ρ =.20, p = .067). Finally at the macro level, weak to 
moderate correlations were found with only statement 14 not being significant: 13 (ρ = .30, p = .006),  14 
(ρ =.19, p = .094), 15 (ρ =.40, p < .001) and 22 (ρ =.46, p < .001). 

These statistical results indicate that individuals with a more positive attitude toward car dependence, 
reflected in higher composite scores, also tend to score higher on average on the four statements about 
the role of car-free streets. Regarding the influence of car-free streets on residents perceived car 

Figure 5 
Bar Chart with Distribution of Answers Statement 22  
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dependence, the data suggest that individuals who consider themselves more car-dependent are, on 
average, less likely to attribute this dependence to living on a car-free street. This finding is supported by 
a statistically weak to moderate correlation, indicating that while there is some association, other 
factors are likely to play a more substantial role in shaping perceptions of car dependence. 

This statistical approach can be substantiated using the open-ended responses obtained for statements 
13, 14 and 15. Several respondents stated that living on a car-free street is entirely unrelated to, for 
example, owning and using a car, with the underlying reasons being traced back to the different levels of 
car dependency: 'I like my car so I like to use it' (micro), transporting a 'dog', 'toddler' and 'baby' (meso) 
and 'the car is necessary in life' (macro). Only a few respondents did indicate that because they live on 
a car-free street, they (would) make other choices, for example, because of the realization that 'cars get 
a lot of space everywhere' and it can act as a 'barrier to take the car'. 

Drawing on the spearman's rho rank-order correlations, it can be concluded that there is a weak to 
moderate positive correlation between the degree of car dependence and the influence of living on a car-
free street. Based on the responses to statements 13, 14, and 15, it can be concluded that a greater 
proportion of respondents indicated that living on a car-free street does not play a role, compared to 
those who stated that it does. The reasons given differ strongly for each respondent, reflecting the 
complexity and multifaceted nature of the concept of car dependency. Precisely because of these 
diverse reasons given by respondents, combined with the statistical correlation, it can be concluded that 
for this sample, living on a car-free street does contribute to residents' perceived car dependence, in 
addition to several other factors throughout the three levels of analysis. However, the significance of car-
free streets in residents' perception of car dependency depends greatly on the contextual and individual 
situation of a person, as well as the extent to which an individual perceives its own car dependency, 
causing  the role of living on a car-free street to be perceived differently. 
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5. DISCUSSION 

Several findings emerged from this study, all of which are discussed below. Given that the empirical data 
collected was derived from a non-representative sample, this section first examines what the results 
imply within this sample, before discussing the significance of the results outside the sample to the 
extent possible. The discussion is concluded with a section on research limitations and suggestions for 
future research. 

5.1  IMPLICATIONS WITHIN THE SAMPLE  

The average composite scores indicate respondents' self-reported perceptions of their dependence on 
their cars according to the scale shown in Figure 3. However, by looking at the individual statements, a 
lot more can be revealed about possible explanations for these results. Given that the results are 
relatively similar among the levels, the most interesting findings are integrally discussed in greater detail, 
reflecting the theoretical and social implications within the sample.  

(I) Multiple statements suggest that most of the respondents' dependence on cars reflects 
conscious dependence rather than structural dependence. In this, respondents rely on their 
cars for various reasons, while indicating that they perceive their journeys could be undertaken 
by alternative modes of transportation (Mattioli et al., 2016). For instance, the absolute majority 
of respondents reported being mentally and physically capable of using modes of transportation 
other than cars, owning one or more bicycles, and being able to access daily amenities without 
a car. 

(II) Furthermore, it appears that public transportation and shared mobility, as alternatives to the 
automobile, are generally perceived negatively. Almost half of the respondents experience less 
autonomy and freedom when using shared mobility and public transportation compared to 
cycling or walking as alternatives to the car. This may be explained by the fact that 97% of 
respondents already own one or more bicycles, but also by a process of habituation and the 
'compulsive habit of cars' (Cremer-Schulte et al., 2023; Muñoz et al., 2024; Yalachkov et al., 
2014). The same pattern is observed in statements 11 and 12, where only one respondent 
indicated that they would leave their car at home if a location that was previously inaccessible 
but is now accessible by alternative means of transportation. However, when looking at 
statement 1, 70% of respondents indicate they do not use their car out of habitual reasons. This 
reflects the complex nature of the concept of dependency, making it very interesting to 
investigate the extent to which perceived car dependency relates to and corresponds with 
actual objective car dependency. 

(III) How crucial habits are becomes more obvious in statement 23, about whether people would 
prefer to live on a car-free street if they decided to move. The exact reasoning behind these 
answers is unknown, including whether it's related to car dependency, but it does indicate that 
getting used to certain things can play a key role in undertaking future actions. In addition, only 
3% of respondents experience inconvenience in carrying out daily activities caused by living on 
a car-free street. This suggests that residents can carry out daily activities with or without a car 
and do not feel restricted by their street. 

(IV) Looking at the composite scores per level in this sample, it appears that the spatial and physical 
environment as experienced by respondents suggests opportunities for a car-independent 
lifestyle in the selected car-free streets, as it scores the lowest on average. For the meso level, 
the opposite is true: locations or activities that are difficult or impossible to reach by other 
modes of transport have an increasing influence on the perceived car dependency. Additionally, 
a higher micro score relative to the macro score indicates that respondents perceive themselves 
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to be more dependent on cars than necessary in practice, according to their own perceptions. 
Although this correlation is not irrefutable, it does show that individual perceptions, attitudes, 
and experiences are an important and decisive factor in determining the degree of car 
dependency, which has also been confirmed in the literature (Mattioli et al., 2016; Goodwinn, 
1996; Aumann et al., 2023; Saeidizand et al., 2021; Yalachkov et al., 2014). 

(V) The statistically significant differences found at all three levels between possessing or not 
possessing a driver's license and owning no or a certain number of cars can easily be attributed 
to the fact that these factors are decisive in determining whether someone can use a car. 
However, the significant difference between respondents living on a car-free street with urban 
feature(s) and a car-free street with drop-off with urban feature(s) is much more difficult to 
clarify, especially since no significant difference exists between 'car-free' and 'car-free with 
drop-off with urban feature(s)'. 

(VI) When considering the role of a car-free street in the perceived car dependency, both textual and 
statistical analysis revealed that respondents perceive this role as very weak to moderate. This 
weak relationship suggests that, in this sample, perceived car dependency is not solely related 
to car-free streets, but to many other factors that are either equally important or more important 
and therefore have a greater influence on the respondents' perceived car dependency. This is 
clearly reflected in the literature, which shows that overall car dependency is influenced by a 
range of different factors at different scales and therefore not just a single factor (Stavroulaki & 
Pont, 2020; Muñoz et al., 2024; Zhao, 2011; Cremer-Schulte et al., 2024; Saeidizand et al., 
2021; Mattioli et al., 2016; Soza-Parra and Cats, 2023; De Gruyter et al., 2023; Selzer & 
Lanzendorf, 2022). Nevertheless, for this sample, it can be argued that living on a car-free street 
influences the perceived car dependency. 

5.2  IMPLICATIONS BEYOND THE SAMPLE  

It is difficult to interpret the significance of these results for the population, as this sample is not 
representative and the responses to the statements are rather superficial and lack depth. Furthermore, 
the absence of other research specifically targeting car-free streets hinder the comparability with 
findings from similar studies. Despite these limitations, a number of results from this study have 
emerged that correspond with or can be related to previous research and do accurately reflect current 
societal and theoretical themes and issues that are generally known and underlie this research,  starting 
with the newly established definition of car dependency. 

(I) The formulated definition of a car-free street is primarily grounded on a synthesis of similar 
literature covering various car-free spatial contexts and scales. This formulation may serve as a 
foundation for subsequent research to further elaborate on or identify car-free streets. 

(II) For example, most respondents reported that they do not use the car on a daily basis, but that 
they do care about where they can park their car in the neighborhood. These results suggest that 
cars are thus parked and unused most of the time, which is consistent with part of the reason 
for this study: residential streets dominated by traffic and parked cars. 

(III) The results reveal that at the macro level, residents' perceived car dependency scores the 
lowest on average: 2.42 (SD = 0.71) compared to the micro (MD = 2.84, SD = 0.69) and meso 
levels (MD = 3.07, SD = 0.60), although these average scores are relatively close to each other. 
Yet, these findings reflect the importance that simply implementing interventions in the built 
environment is often not enough and that, on the contrary, individual-level and trip-level 
interventions are also required to counter car dependency in general, something that has already 
been discussed frequently in the literature (Mattioli et al., 2016; Goodwinn, 1996; Aumann et 
al., 2023; Saeidizand et al., 2021; Yalachkov et al., 2014). 
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(IV) Using a series of statistical tests, no significant differences were found for all three levels of car 
dependency between, for example, age, gender, and education level, as well as type of 
residence and parking situation. However, previous research has revealed that demographic 
and social economic conditions, for instance, do affect the level of car dependency (Muñoz et 
al., 2024; Zhao, 2011; Cremer-Schulte et al., 2024; Saeidizand et al., 2021). An explanation as 
to why this was not the case in this study may be due to the smaller and non-representative 
sample. 

(V) Finally, this research reveals that the concept of car dependency is indeed a very complex and 
encompassing concept, both in terms of its substance and process. Car dependency is 
influenced not by just one but by many different factors, which can also be examined in different 
ways. In addition, these different factors are perceived differently for each individual and 
context, which makes exploring them more complicated not only because of the amount and 
diversity of subjects but also because of the time required to understand the entire picture.  

5.3  LIMITATIONS 

Throughout the study, various substantive and procedural limitations were encountered that might have 
negatively affected the reliability and validity of the results. The most notable limitations are summarized 
below: 

(I) Some of the open responses in the survey suggest that several respondents did not understand 
the hypothetical statements, as they either directly denied them or provided an unrelated or 
irrelevant explanation. This may be indicative of a lack of knowledge or misunderstanding 
regarding this topic, which calls for further research on car dependency using other research 
methods such as interviews or focus groups to investigate the source and understand these 
denials or misunderstandings. Other research methods may also be used to provide more 
information or explanation about the topic at that specific moment, enabling respondents to gain 
a better understanding of what exactly is meant by a statement or question. 

(II) The survey did not include any respondents from the age group of 85 years or older, meaning 
that no observations can be provided in the sample concerning the car dependence of this age 
group. This may be due to the fact that this age group does not reside in homes on the selected 
car-free streets, or that they have not been mentally capable of conducting an online survey 
using a QR code. 

(III) As mentioned before, the sample taken is not representative resulting in non-generalizable 
findings. Therefore, no conclusions can be drawn about the extent to which these results are 
representative of other residents in car-free streets in Amersfoort or in the Netherlands in 
general. This compromises the reliability and usability of the research results when these are 
drawn more widely. 

(IV) Finally, the concept of car dependency is a complex and multifaceted concept that does not 
involve one standard of measuring. Even by breaking it down to the micro, meso and macro level, 
still many complexities and potential unintended consequences remain that make drawing 
conclusions very complicated. In addition, there are also interrelationships to deal with which 
makes deriving conclusions even more complicated. 

5.4  SUGGESTIONS SUBSEQUENT RESEARCH  

Drawing on this research, the following suggestions are given for follow-up research focused on car 
dependency and car-free streets: 
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(I) The results from this sample indicate that, on average, people perceive themselves as more car 
independent than dependent. Follow-up research could be targeted on to what extent this perceived 
car dependence corresponds to the objective car dependence using another operationalization as 
described by Muñoz et al. (2024) and thus to what extent this perceived car dependence provides a 
realistic representation of actual car dependence. 

(II) This research concentrated only on residents in car-free streets. Subsequent research could 
conduct the same type of study that would now include residents living in streets with cars in the 
same area to investigate whether there is a difference in the (perceived) car dependence of residents 
in a street with and without cars. 

(III) In this study, statements were utilized that provided answers to the sub- and main question. 
However, these were perfunctory whereas precisely the explanations and reasons for agreeing or 
disagreeing with a particular statement is interesting and can reveal a lot about an individual’s 
motivation. Therefore, follow-up research on car dependence in general should focus much more 
on the explanations and motivations of the ‘why’ and not just the extent to which a person agrees or 
disagrees with a (hypothetical) statement. 

(IV) Car-free in general is an emerging but relevant topic where specifically the concept of the car-free 
street is a concept not yet frequently addressed in academia. More research specifically on the 
conception and function of such a street under the pretense of human-scale urbanism and urban 
justice should contribute to further knowledge on this topic, to which both the dependence on cars 
as well as other urban challenges such as livability and more can be related. 
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6. CONCLUSION 

This study was conducted with the purpose of finding an answer to the following research question: How 
does living on a car-free residential street influence residents' perceived car dependence? 

In this regard, the objective was to investigate how residents, living on a car-free residential street, 
experience their car dependence and what role car-free residential streets play in influencing car 
dependence. For this purpose, mixed-method research was conducted using literature review, a case 
study and a survey (n = 81) that also provided answers to the five associated sub-questions. 

A car-free residential street is defined as follows: ‘A residential (or mixed-use) street that does not 
accommodate cars and where public space is utilized for other urban features’. This definition is 
modelled on similar definitions relating to the concept of "car-free’’. A car-free residential street allows 
for a traffic-free intermediate environment providing (limited) parking separated from the street on which 
a residence is situated. The aforementioned definition can serve as a framework for discussing the 
concept of a car-free street as well as a basis on which to further develop this concept.  

At the individual level of car dependency (micro), respondents perceived themselves as more car 
independent than car dependent on average (M = 2.84, SD = 0.69). This composite score differed 
significantly among respondents with or without a driver's license, the number of cars in the household 
and the type of car-free street. At the circumstantial level of car dependency (meso), respondents 
perceived themselves to be only slightly more car dependent than car dependent on average (M = 3.07, 
SD = 0.60). This composite score differed significantly only for respondents with or without a driver's 
license and the number of cars in the household. Finally, at the societal level of car dependence (macro), 
respondents perceive themselves on average as more car-independent than car-dependent (M = 2.42, 
SD = 0.71). This composite score differed significantly only among respondents with none and 1, 2 or 
more cars. At this level, respondents scored the lowest on average in comparison to the other two levels. 
No other differences were found for all three levels among the demographic and descriptive 
characteristics of the respondents which means that in this sample, the degree of car dependence 
among these factors does not differ significantly. 

Statistical testing and textual analysis revealed that while the role of a car-free street does play a role in 
influencing car dependency, it is weak and perceived differently for each individual. Using the open-
ended responses to statements 13, 14, and 15, it can be concluded that most respondents perceived 
that living on a car-free street does not play a role in their degree of car dependence as compared to 
respondents who did. In this regard, the motivations for each respondent varied widely. Precisely 
because of these diverse reasons given by respondents, combined with the statistical weak to 
moderative positive correlation, it can be concluded that for this sample, living on a car-free street does 
contribute to residents' perceived car dependence, but in addition to many other factors throughout the 
three levels of analysis as well as the extent to which an individual perceive its own car dependence. 

Returning to central research question, as grounded on the conclusions presented above, this research 
revealed that living on a car-free street may play a role in the degree of residents' perceived car 
dependence. However, it is not a decisive factor and perceived car dependency is influenced by many 
other factors at different levels beyond the street. In addition, the precise how and the significance of 
car-free streets in residents' perception of car dependency depends greatly on the contextual and 
individual situation of a person, in which the role of living on a car-free street is perceived differently. 
These (sub)conclusions and thus the overall conclusion are however not representative of the 
population and therefore only valid within the sample taken. 
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Despite the limitations of this research and the fact that follow-up research has yet to reveal the extent 
to which these conclusions are representative of the population, this study provides a valuable baseline 
for further exploration of what role living in car-free streets can play in influencing residents' car 
dependence with the ultimate goal of reducing car dependency and improving urban livability at the 
streetscape level.   

  



 

 41 

7. BIBLIOGRAPHY 

Abass, Z. I., & Tucker, R. (2020). Talk on the Street: The impact of good streetscape design on 

neighbourhood experience in low-density suburbs. Housing Theory and Society, 38(2), 204–

227. https://doi.org/10.1080/14036096.2020.1724193  

Abdulmughni, A., Alzamil, W., & Alabed, A. (2021). The Characteristics of Livable Streets: A study 

of physical aspects of two streets in Riyadh. Journal of Urban Research /Journal of Urban 

Research, 39(1), 43–58. https://doi.org/10.21608/jur.2020.33668.1007 

Antonson, H., Hrelja, R., & Henriksson, P. (2017). People and parking requirements: Residential 

attitudes and day-to-day consequences of a land use policy shift towards sustainable 

mobility. Land Use Policy, 62, 213–222. https://doi.org/10.1016/j.landusepol.2016.12.022 

Aumann, S., Kinigadner, J., Duran-Rodas, D., & Büttner, B. (2023). Driving towards Car-Independent 

Neighborhoods in Europe: A Typology and Systematic Literature review. Urban 

Planning, 8(3). https://doi.org/10.17645/up.v8i3.6552 

Baehler, D., & Rérat, P. (2020). Beyond the car. Car-free housing as a laboratory to overcome the 

“system of automobility.” Applied Mobilities, 7(3), 280–

297. https://doi.org/10.1080/23800127.2020.1860513 

Baxter, P., & Jack, S. (2008). Qualitative case study Methodology: study design and implementation 

for novice researchers. The Qualitative Report, 13(4), 544–

559. https://d1wqtxts1xzle7.cloudfront.net/40131683/case_study_ecmple-

libre.pdf?1447838907=&response-content-

disposition=inline%3B+filename%3DCase_study_ecmple.pdf&Expires=1710632556&Signat

ure=MFbko1xXkMldHnBzmBQwy1C2Z0DIHCGQwNi8E7ChgF2i3EJ9Pi6BC6yxjOInuNdo

IDHNjrfseKQgP7Qv-sXYDEfPCs8~s7Vg-

32v4BK6c~xMq6aPPayDhas1oTFdvaZZwEx62AWDzBMSvYCzgM~le3A0RAs3l8WIB1hY

Lm0h3EDGgYRKN6FvQqceMRQONp7nECPG9Z~RI019TvNz1WMiINeZUc10RwoTmCR

WZFGn~cWhjM3BnN61Fqx1Awgjy-rO4-

bAg9EojZlYSPIOb4zsWHtRyILiAPLnCsBIUbnqjXou23NM1LepfL6HVIjSQyUd42rse8zCZ

GirX8G1Yxbm9Q__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA 

Bertolini, L. (2020). From “streets for traffic” to “streets for people”: can street experiments transform 

urban mobility? Transport Reviews, 40(6), 734–

753. https://doi.org/10.1080/01441647.2020.1761907 



 

 42 

Biljecki, F., & Ito, K. (2021). Street view imagery in urban analytics and GIS: A review. Landscape 

and Urban Planning, 215, 104217. https://doi.org/10.1016/j.landurbplan.2021.104217 

Boone, H., & Boone, D. (2012). Analyzing likert data. Journal of 

Extension, 50(2). https://doi.org/10.34068/joe.50.02.48 

Borgers, A., Snellen, D., Poelman, J., & Timmermans, H. (2008). Preferences for car-restrained 

residential areas. Journal of Urban Design, 13(2), 257–

267. https://doi.org/10.1080/13574800801965734 

Brezina, T., & Emberger, G. (2017). Changing structures induce changing behaviour: streetscape 

revitalisation and human mobility. In REAL CORP 2017 Proceedings/Tagungsband (pp. 677–

678) [Journal-article]. https://corp.at/archive/CORP2017_28.pdf 

Buehler, R., Pucher, J., Gerike, R., & Götschi, T. (2016). Reducing car dependence in the heart of 

Europe: lessons from Germany, Austria, and Switzerland. Transport Reviews, 37(1), 4–

28. https://doi.org/10.1080/01441647.2016.1177799 

Cardoso, R., Sobhani, A., & Meijers, E. (2021). The cities we need: Towards an urbanism guided by 

human needs satisfaction. Urban Studies, 59(13), 2638–

2659. https://doi.org/10.1177/00420980211045571 

Cremer-Schulte, M., Van Wee, B., & Heinen, E. (2024). Stuck in the driver’s seat: a conceptualisation 

for understanding car dependence and its determinants. Transport Reviews, 1–

21. https://doi.org/10.1080/01441647.2024.2430007 

Croasmun, J. T., & Ostrom, L. (2011). Using Likert-Type scales in the Social Sciences. In Brigham 

Young University & University of Idaho, Journal of Adult 

Education. https://files.eric.ed.gov/fulltext/EJ961998.pdf 

De Gruyter, C., Truong, L. T., Zahraee, S. M., & Young, W. (2023). Street and activity centre 

characteristics associated with the use of different transport modes. Cities, 141, 

104468. https://doi.org/10.1016/j.cities.2023.104468 

De Vocht, A. (2023). Sociale Geografie en Planologie: Statistische methode (premasters). Universiteit 

Utrecht. 

Doheim, R. M., Farag, A. A., & Badawi, S. (2020). Success measures for transforming into Car-Free 

Cities. In Advances in mechatronics and mechanical engineering (AMME) book series (pp. 

231–267). https://doi.org/10.4018/978-1-7998-3507-3.ch010 



 

 43 

Elsawy, A. A., Ayad, H. M., & Saadallah, D. (2019). Assessing livability of residential streets – Case 

study: El-Attarin, Alexandria, Egypt. Alexandria Engineering Journal, 58(2), 745–

755. https://doi.org/10.1016/j.aej.2019.06.005 

Ettema, D., & Nieuwenhuis, R. (2017). Residential self-selection and travel behaviour: What are the 

effects of attitudes, reasons for location choice and the built environment? Journal of 

Transport Geography, 59, 146–155. https://doi.org/10.1016/j.jtrangeo.2017.01.009 

Fillekers, J. (2024, October 22). Galvanistraat als leefstraat blijkt een succes: “De verbondenheid is 

alleen maar groter 

geworden.” Nieuwsplein33. https://www.nieuwsplein33.nl/nieuws/3776611/galvanistraat-als-

leefstraat-blijkt-een-succes-de-verbondenheid-is-alleen-maar-groter-geworden 

Friedman, A. (2020). Car-Free environments and shared streets. In Springer eBooks (pp. 181–

186). https://doi.org/10.1007/978-3-030-60865-1_19 

Garde, A. (2020, December 22). New urbanism: past, present, and future. Article | Urban 

Planning. https://www.cogitatiopress.com/urbanplanning/article/view/3478/1913 

Gemeente Amersfoort. (n.d.). Duurzame mobiliteit. Retrieved November 28, 2024, 

from https://www.amersfoort.nl/duurzame-mobiliteit 

Gemeente Amersfoort. (2021). alg_wijkindeling. Amersfoort in 

Cijfers. https://amersfoortincijfers.nl/jive 

Gemeente Amersfoort. (2023). Omgevingsvisie Amersfoort 2030-

40. https://amersfoort.notubiz.nl/document/13651051/1 

Glasow, P. A. (2005). Fundamentals of Survey Research 

Methodology. Mitre. https://www.uky.edu/~kdbrad2/EPE619/Handouts/SurveyResearchReadi

ng.pdf 

Goodwin, P. (1995). Car dependence. Transport Policy, 2(3), 151–152. https://doi.org/10.1016/0967-

070x(95)96744-6 

Gössling, S. (2020). Why cities need to take road space from cars - and how this could be 

done. Journal of Urban Design, 25(4), 443–

448. https://doi.org/10.1080/13574809.2020.1727318 

Gundlach, A., Ehrlinspiel, M., Kirsch, S., Koschker, A., & Sagebiel, J. (2018). Investigating people’s 

preferences for car-free city centers: A discrete choice experiment. Transportation Research 

Part D Transport and Environment, 63, 677–688. https://doi.org/10.1016/j.trd.2018.07.004 



 

 44 

Guo, Z. (2012). Does residential parking supply affect household car ownership? The case of New 

York City. Journal of Transport Geography, 26, 18–

28. https://doi.org/10.1016/j.jtrangeo.2012.08.006 

Harvey, C., & Aultman-Hall, L. (2015). Measuring Urban Streetscapes for Livability: A Review of 

Approaches. The Professional Geographer, 68(1), 149–

158. https://doi.org/10.1080/00330124.2015.1065546 

Hrelja, R., & Rye, T. (2022). Decreasing the share of travel by car. Strategies for implementing ‘push’ 

or ‘pull’ measures in a traditionally car-centric transport and land use planning. International 

Journal of Sustainable Transportation, 17(5), 446–

458. https://doi.org/10.1080/15568318.2022.2051098 

ITF. (2021). Reversing car dependency: Summary and Conclusions. In ITF Roundtable Reports (No. 

181). OECD Publishing. https://www.itf-oecd.org/sites/default/files/docs/reversing-car-

dependency.pdf 

Jayakody, C., Keraminiyage, K., Alston, M., & Dias, N. (2018). Design factors for a successful shared 

space street (SSS) design. International Journal of Strategic Property Management, 22(4), 

278–289. https://doi.org/10.3846/ijspm.2018.3685 

Jiang, Y., Gu, P., Chen, Y., He, D., & Mao, Q. (2016). Influence of land use and street characteristics 

on car ownership and use: Evidence from Jinan, China. Transportation Research Part D 

Transport and Environment, 52, 518–534. https://doi.org/10.1016/j.trd.2016.08.030 

Khalaf, O. A., & Ja`Afar, N. H. (2020). User-friendly Streets for a Walkable, Liveable and Sustainable 

Environment: A Review. Jurnal Kejuruteraan, 32(2), 409–

414. https://www.researchgate.net/publication/344845570_User-

friendly_Streets_for_a_Walkable_Liveable_and_Sustainable_Environment_A_Review 

Kirschner, F., & Lanzendorf, M. (2020). Support for innovative on-street parking policies: empirical 

evidence from an urban neighborhood. Journal of Transport Geography, 85, 

102726. https://doi.org/10.1016/j.jtrangeo.2020.102726 

Klein, M., Klinger, T., & Lanzendorf, M. (2024). Residential self-selection and the relative 

importance of travel considerations in the residential choice of a car-reduced 

neighbourhood. Transportation Research Part a Policy and Practice, 190, 

104266. https://doi.org/10.1016/j.tra.2024.104266 



 

 45 

Liu, L., Wang, H., & Duan, J. (2022). How streetscape affects car use: Examining unexamined 

features of urban environment with fine-grained data. Cities, 132, 

104096. https://doi.org/10.1016/j.cities.2022.104096 

Marcheschi, E., Vogel, N., Larsson, A., Perander, S., & Koglin, T. (2022). Residents’ acceptance 

towards car-free street experiments: Focus on perceived quality of life and neighborhood 

attachment. Transportation Research Interdisciplinary Perspectives, 14, 

100585. https://doi.org/10.1016/j.trip.2022.100585 

Mattioli, G., Anable, J., & Vrotsou, K. (2016). Car dependent practices: Findings from a sequence 

pattern mining study of UK time use data. Transportation Research Part a Policy and 

Practice, 89, 56–72. https://doi.org/10.1016/j.tra.2016.04.010 

Mattioli, G., Roberts, C., Steinberger, J. K., & Brown, A. (2020). The political economy of car 

dependence: A systems of provision approach. Energy Research & Social Science, 66, 

101486. https://doi.org/10.1016/j.erss.2020.101486 

McCahill, C., & Garrick, N. (2012). Automobile use and land consumption: Empirical evidence from 

12 cities. URBAN DESIGN International, 17(3), 221–227. https://doi.org/10.1057/udi.2012.12 

Melia, S. (2014). Carfree and Low-Car development. In Transport and sustainability (pp. 213–

233). https://doi.org/10.1108/s2044-994120140000005012 

Melia, S., Barton, H., & Parkhurst, G. (2012). Potential for carfree development in the 

UK. Proceedings of the Institution of Civil Engineers - Urban Design and Planning, 166(2), 

136–145. https://doi.org/10.1680/udap.10.00048 

Melia, S., Parkhurst, G., & Barton, H. (2011). Carfree, low-car - what’s the difference. World 

Transport Policy & Transport, 16(2). https://uwe-repository.worktribe.com/output/970345 

Metz, D. (2023). Drivers’ perspectives of car dependence. Urban 

Planning, 8(3). https://doi.org/10.17645/up.v8i3.6286 

Meyer, C. B. (2001). A case in case study methodology. Field Methods, 13(4), 329–

352. https://doi.org/10.1177/1525822x0101300402 

Miner, P., Smith, B. M., Jani, A., McNeill, G., & Gathorne-Hardy, A. (2024). Car harm: A global 

review of automobility’s harm to people and the environment. Journal of Transport 

Geography, 115, 103817. https://doi.org/10.1016/j.jtrangeo.2024.103817 



 

 46 

Morris, D., Enoch, M., Pitfield, D., & Ison, S. (2009). Car-free development through UK community 

travel plans. Proceedings of the Institution of Civil Engineers - Urban Design and 

Planning, 162(1), 19–27. https://doi.org/10.1680/udap.2009.162.1.19 

Munn, Z., Peters, M. D. J., Stern, C., Tufanaru, C., McArthur, A., & Aromataris, E. (2018). 

Systematic review or scoping review? Guidance for authors when choosing between a 

systematic or scoping review approach. BMC Medical Research 

Methodology, 18(1). https://doi.org/10.1186/s12874-018-0611-x 

Muñoz, J. S., Duboz, L., Pucci, P., & Ciuffo, B. (2024). Why do we rely on cars? Car dependence 

assessment and dimensions from a systematic literature review. European Transport Research 

Review, 16(1). https://doi.org/10.1186/s12544-024-00639-z 

Nello-Deakin, S. (2019). Is there such a thing as a ‘fair’ distribution of road space? Journal of Urban 

Design, 24(5), 698–714. https://doi.org/10.1080/13574809.2019.1592664 

Newman, P., & Kenworthy, J. (2015). The end of automobile dependence. In Island Press/Center for 

Resource Economics eBooks. https://doi.org/10.5822/978-1-61091-613-4 

Nieuwenhuijsen, M., Bastiaanssen, J., Sersli, S., Waygood, E. O. D., & Khreis, H. (2018). 

Implementing Car-Free Cities: Rationale, requirements, barriers and facilitators. In Springer 

eBooks (pp. 199–219). https://doi.org/10.1007/978-3-319-74983-9_11 

Nieuwenhuijsen, M. J. (2021). New urban models for more sustainable, liveable and healthier cities 

post covid19; reducing air pollution, noise and heat island effects and increasing green space 

and physical activity. Environment International, 157, 

106850. https://doi.org/10.1016/j.envint.2021.106850 

Nieuwenhuijsen, M. J., & Khreis, H. (2016). Car free cities: Pathway to healthy urban 

living. Environment International, 94, 251–262. https://doi.org/10.1016/j.envint.2016.05.032 

NOS. (2023, December 20). Raad Amersfoort stemt ondanks referendum wel in met 

parkeerplannen. https://nos.nl/regio/utrecht/artikel/469866-raad-amersfoort-stemt-ondanks-

referendum-wel-in-met-parkeerplannen 

Pollock, D., Peters, M. D., Khalil, H., McInerney, P., Alexander, L., Tricco, A. C., Evans, C., De 

Moraes, É. B., Godfrey, C. M., Pieper, D., Saran, A., Stern, C., & Munn, Z. (2022). 

Recommendations for the extraction, analysis, and presentation of results in scoping 

reviews. JBI Evidence Synthesis, 21(3), 520–532. https://doi.org/10.11124/jbies-22-00123 



 

 47 

Rahman, A., & Muktadir, M. (2021). SPSS: an imperative quantitative data analysis tool for social 

science research. International Journal of Research and Innovation in Social Science, 05(10), 

300–302. https://doi.org/10.47772/ijriss.2021.51012 

Rehan, R. M. (2019). Sustainable streetscape as an effective tool in sustainable urban design. HBRC 

Journal, 9(2), 173–186. https://doi.org/10.1016/j.hbrcj.2013.03.001 

Rui, J., & Othengrafen, F. (2023). Examining the Role of Innovative streets in Enhancing urban 

mobility and livability for Sustainable Urban Transition: A review. Sustainability, 15(7), 

5709. https://doi.org/10.3390/su15075709 

Rui, J., & Xu, Y. (2024). Beyond built environment: Unveiling the interplay of streetscape perceptions 

and cycling behavior. Sustainable Cities and Society, 109, 

105525. https://doi.org/10.1016/j.scs.2024.105525 

Saeidizand, P., Fransen, K., & Boussauw, K. (2021). Revisiting car dependency: A worldwide 

analysis of car travel in global metropolitan areas. Cities, 120, 

103467. https://doi.org/10.1016/j.cities.2021.103467 

Sauter, D., & Huettenmoser, M. (2008). Liveable streets and social inclusion. URBAN DESIGN 

International, 13(2), 67–79. https://doi.org/10.1057/udi.2008.15 

Selzer, S. (2021). Car-reduced neighborhoods as blueprints for the transition toward an 

environmentally friendly urban transport system? A comparison of narratives and mobility-

related practices in two case studies. Journal of Transport Geography, 96, 

103126. https://doi.org/10.1016/j.jtrangeo.2021.103126 

Selzer, S., & Lanzendorf, M. (2022). Car independence in an automobile society? The everyday 

mobility practices of residents in a car-reduced housing development. Travel Behaviour and 

Society, 28, 90–105. https://doi.org/10.1016/j.tbs.2022.02.008 

Skjœveland, O. (2001). EFFECTS OF STREET PARKS ON SOCIAL INTERACTIONS AMONG 

NEIGHBORS: A PLACE PERSPECTIVE. Journal of Architectural and Planning 

Research, 18(2), 131–147. https://www.jstor.org/stable/43030569 

Smith, M., Hosking, J., Woodward, A., Witten, K., MacMillan, A., Field, A., Baas, P., & Mackie, H. 

(2017). Systematic literature review of built environment effects on physical activity and 

active transport – an update and new findings on health equity. International Journal of 

Behavioral Nutrition and Physical Activity, 14(1). https://doi.org/10.1186/s12966-017-0613-9 



 

 48 

Soza-Parra, J., & Cats, O. (2023). The role of personal motives in determining car ownership and use: 

a literature review. Transport Reviews, 44(3), 591–

611. https://doi.org/10.1080/01441647.2023.2278445 

Stavroulaki, I., & Pont, M. B. (2020). A systematic review of multifunctional streets_final research 

report. https://doi.org/10.13140/rg.2.2.21921.63840 

Surinta, P. (2023). Measuring streetscape qualities in a car-dependent city: the case of three historical 

streets in Bangkok. Nakhara Journal of Environmental Design and Planning, 22(1), 

305. https://doi.org/10.54028/nj202322305 

Talen, E. (2014). New urbanism. In Springer eBooks (pp. 4359–4362). https://doi.org/10.1007/978-94-

007-0753-5_3336 

Tijd voor Amersfoort. (n.d.). Amersfoort: European City of the Year. Tijd Voor Amersfoort. Retrieved 

November 28, 2024, from https://www.tijdvooramersfoort.nl/nl/tva/amersfoort-is-verkozen-

tot-beste-stad-van-europa 

Topp, H., & Pharoah, T. (1994). Car-free city centres. Transportation, 21(3), 231–

247. https://doi.org/10.1007/bf01099212 

Van Eenoo, E. (2025). Car dependence in research: navigating its contemporary relevance. Transport 

Reviews, 1–19. https://doi.org/10.1080/01441647.2025.2457094 

Van Eenoo, E., & Boussauw, K. (2023). “That’s not feasible without a car”: An exploration of car-

dependent practices. Transport Policy, 144, 1–

10. https://doi.org/10.1016/j.tranpol.2023.09.021 

Van Wee, B., & Cao, X. J. (2020). Residential self-selection in the relationship between the built 

environment and travel behavior: A literature review and research agenda. Advances in 

Transport Policy and Planning, 75–94. https://doi.org/10.1016/bs.atpp.2020.08.004 

Van Wee, B., De Vos, J., & Maat, K. (2019). Impacts of the built environment and travel behaviour on 

attitudes: Theories underpinning the reverse causality hypothesis. Journal of Transport 

Geography, 80, 102540. https://doi.org/10.1016/j.jtrangeo.2019.102540 

Vega-Gonzalo, M., Gomez, J., Christidis, P., & Vassallo, J. M. (2023). The role of shared mobility in 

reducing perceived private car dependency. Transportation Research Part D Transport and 

Environment, 126, 104023. https://doi.org/10.1016/j.trd.2023.104023 



 

 49 

Wiersma, J., & Bertolini, L. (2024). Making the trade-offs between parking and placemaking visible 

and actionable. Journal of Urban Design, 29(6), 629–

645. https://doi.org/10.1080/13574809.2024.2337726 

Wright, L. (2005). Sustainable transport: A source book for developing cities, carfree develop-ment 

No. 3c: Car-Free Development. 

GTZ. https://www.worldcarfree.net/resources/freesources/carfree_dev.pdf 

Yalachkov, Y., Naumer, M. J., & Plyushteva, A. (2014). The compulsive habit of cars. SCIENCE & 

SOCIETY, 18(5), 227–228. https://doi.org/10.1016/j.tics.2014.01.008 

Yin, R. K. (2009). Case study research: Design and methods (4th ed., Vol. 5). SAGE 

Inc. https://cds.cern.ch/record/1171670 

Zhao, J. (2011). Subjective measure of car dependence. Transportation Research Record Journal of 

the Transportation Research Board, 2231(1), 44–52. https://doi.org/10.3141/2231-06 

Zygmont, C. S. (2023). Managing the Assumption of Normality within the General Linear Model with 

Small Samples: Guidelines for Researchers Regarding If, When and How. The Quantitative 

Methods for Psychology, 19(4), 302–332. https://doi.org/10.20982/tqmp.19.4.p302 

 


	Colophon
	Preface
	Abstract
	1. Introduction
	1.2  Research questions
	1.3  Societal and scientific relevance
	1.4  Reading guide

	2. Theoretical Framework
	2.1 Car-free residential street
	2.2 Car dependency
	2.3 Conceptual framework

	3. Methodology
	3.1  Data collection
	3.2  Data analysis

	4. Results
	4.1  Micro level
	4.2  Meso level
	4.3  Macro level
	4.4  Micro, Meso and Macro level
	4.5  The Role of Car-Free Residential Streets

	5. Discussion
	5.1  Implications within the sample
	5.2  Implications beyond the sample
	5.3  Limitations
	5.4  Suggestions subsequent research

	6. Conclusion
	7. Bibliography

