
TOWARDS 
CARFREE CITIES
Looking for effective and feasible policies 

for municipalities to convert towards a 
carfree or low-car city

M.J. Floor





Towards Carfree
Cities

Looking for effective and feasible policies for
municipalities to convert towards a carfree or

low-car city
by

M.J. Floor
Master thesis submitted to Delft University of Technology in partial fulfilment of the requirements for the

degree of

MASTER OF SCIENCE

in Complex Systems Engineering and Management (CoSEM)
Faculty of Technology, Policy and Management

to be defended publicly on August 24th, 2020 at 15:00.

Student number: 4170814
Thesis committee: Dr. W.W. Veeneman TU Delft, Chairperson & Second Supervisor

Dr. J.A. Annema TU Delft, First Supervisor
F.A. Wegewijs Movares, External Supervisor

An electronic version of this thesis is available at http://repository.tudelft.nl/.

http://repository.tudelft.nl/




Preface
”A good city is like a good party, people don’t want to leave early. —Jan Gehl

Over the past few years, my interest in cities has grown. I find it fascinating how our cities have developed
and the role mobility has played in this. How can we design vibrant, inclusive and sustainable cities? There
is no easy answer to that, but it is important to keep asking that question. With this thesis I conclude my
Master of Science in Complex Systems Engineering and Management with the specialisation track Transport
and Logistics at the University of Technology in Delft. It was a pleasure to write this thesis in this context
of carfree cities. Although it had its highs and lows, I enjoyed working on this study in the past five months.
I would like to take this opportunity to express my sincere thanks to a number of people.

At first, many thanks to the people of Movares, to provide me the opportunity to conduct my research in
an inspirational environment. Although Corona threw a spanner in the works, I really appreciated being part
of the Movares community. I would like to thank Fabian Wegewijs for his guidance, feedback and support
throughout the process. He provided me access to a network of experts and the readability of this thesis
has increased considerably because of him. I would like to thank Wijnand Veeneman for his constructive
criticism, expertise and support. I admire his skills in drawing a schematic sketch of a research design within
2 minutes. I would like to thank my first supervisor, Jan Anne Annema, for his support and insight through-
out my thesis. I really appreciated his help in the formulation of my early ideas, his constructive feedback,
prompt replies and focus on solutions. My gratitude goes to the eight interviewees, for their cooperation,
and the interesting insights they provided. I would also like to thank all the wonderful people who were
willing to review (parts of) my thesis.

Finally, I am very grateful for all the family and friends that were there along the way, during my time
here in Delft. Thanks for your support and encouragement.

Matthias Floor
Delft, July 2020

iii





Executive summary
Cities are on the rise. In recent years, cities have faced an increase in economic growth, employment rates
and population numbers. As a result, the accessibility of cities and the accessibility within cities are under
pressure which is mainly the result of an increase in the number of cars. This results in effects like an increase
of congestion, as well as a number of other negative impacts concerning the environment, social life and
public health. One of the possibilities to cope with this problem is to free existing cities of cars, resulting
in ‘carfree cities’. The potential benefits of such carfree cities are tremendous, and include a reduction of
noise, stench and danger of cars, and an improvement of the quality of life. As these proposed benefits are
high, it is important to find out whether there is a need for these carfree cities; to find out a what the added
value of such carfree cities is; which policies are successful in this transition to carfree cities, and under what
requirements and challenges this transition can take place.

We identified a knowledge gap regarding the following three issues: 1) A clear overview of the characteris-
tics and expected results of a carfree city, 2) a list of possible effective and feasible policies of municipalities
towards low-car or carfree cities, and 3) an evaluation of how these policies can contribute in achieving
carfree cities. Therefore, the following research question has been defined:

“Which government policies have shown or are regarded by experts to be effective and feasible in con-
tributing to the realisation of low-car or carfree cities and what are thereof the implications in achieving
carfree cities?”

This thesis aimed to fill the current knowledge gaps regarding carfree cities and to come up with a
research into effective and feasible policies for municipalities to convert to a carfree or low-car city. Our
study consists of four parts:

1. A literature review into the characteristics and desired results of a carfree or low-car city;

2. A search into potential policies towards a low-car or carfree city, with use of a desk study based on
literature and policy documents;

3. An evaluation of the effectiveness and feasibility of these policies, based on scientific literature; a
comparison between cities with and without a certain policy intervention; a correlation analysis and
semi-structured interviews with experts;

4. A case study in order to examine the implications of implementing a package of policy measures in
practice.

Main findings
With our literature review we analysed several characteristics and desired results of carfree or low-car cities.
We found that carfree or low-car cities may contribute to a wide scale of desired effects, often related to the
liveability of cities, and often covering multiple goals. In the next step we identified many potential policies
applied, and intended to be applied, by municipalities to achieve a low-car or carfree city. We categorised
these into eleven groups. Although for a few cases we know something about their effectiveness and feasi-
bility, this is 1) often only the case regarding some separate interventions and 2) the comparability of the
effectiveness and feasibility of these measures is often low.

After the identification of policies, we evaluated three groups of measures in-depth. For all these groups
we carried out an analysis into the effectiveness of this group of measures, based on literature, a comparison
between cities with and without this intervention, and a correlation analysis between the modal share and
indicators for the implementation of the intervention. We conducted interviews with two policy-makers, two
experts-in-the-field and two academics to analyse the feasibility of the groups of measures. For all three
groups we reported both the effectiveness and the feasibility. In general the group of ’price measures and
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vi Executive summary

restraining cars’ can be seen as very effective, but challenging when it comes to social and political feasibility.
Regarding the group of measures focused on ’Improvement and innovation of collective transport services’,
we found that the feasibility of this group of measures is high. However, although the expected effectiveness
of this group of measures is promising, solid justification is often lacking. For the last group, ’Making slow
traffic more attractive’, we found that the feasibility of this group is regarded as (very) high, but convincing
evidence of the effectiveness is lacking, or shows only a limited effect on the decrease of modal share of cars.
An overview of the findings of this evaluation can be found in figure 1.

Figure 1: Overview of feasibilities and potential effectiveness

Finally, we analysed the implications of these findings for municipalities in achieving low-car or carfree
cities. An important conclusion here is the need for packages; Packages are considered to be necessary
to successfully achieve a low-car or carfree city. This brings up the question whether this combination of
measures entails changes with regard to feasibility. In our case study, we conclude that most of the feasibility
issues we found also recur with the introduction of such a package of measures. The same goes for ways
to improve feasibility. We conclude that it is recommended for municipalities to implement policy measures
to achieve a low-car or carfree city in a package, in which push and pull measures are combined, good
alternatives are offered and the liveability benefits are emphasised.
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Answering main research question
We conclude that the terms ’carfree’ and ’low-car’ are broad and comprehensive, and the same goes for the
desired results and goals. There is a wide scale of potential effects; historically often with aims as tackling
congestion, nowadays often related to an increase of the liveability of cities. In our search we found a wide
variety of possible policy measures to contribute to the goals of a low-car or carfree city. As effectiveness
and feasibility play an important role in successful implementation of these measures, we evaluated groups
of measures on these two aspects. One of the main findings in this evaluation, is that the measures that
seem to be very effective (e.g. pricing) also seem to be the less feasible ones. On the other hand, the
effectiveness of the measures that are highly feasible (e.g. investing in slow traffic), seems to be low, un-
certain or unknown. In practice, we see this complexity too: In our analysis we found that municipalities
frequently opt for ’honey’-based measures, like stimulating public transport (PT), cycling and walking. From
a political point of view, this choice is explainable, after all, feasible measures will encounter less resistance
during implementation. However, our study shows that it is questionable whether these measures contribute
to the desired goals. At the same time, (very) effective measures, such as pricing (e.g. a toll zone), are
rarely seen in policy documents, except for parking fees. This mechanism between effectiveness and feasibil-
ity demonstrates the complexity for policymakers to implement measures to achieve carfree cities, but also
exposes the importance to emphasise these two elements in policy proposals. After all, an evidence-based
approach, based on feasibility and effectiveness, can help to avoid wasting limited resources and failures that
may undermine public support.

One of the main ways to counter this complexity according to literature and our interviews, is the intro-
duction of packages of measures, which seems to be an important key in achieving carfree or low-car cities.
After all, these packages lead to the combination of ’sweet’ and ’sour’; to a fairer distribution of burdens and
benefits; and to synergy by combining measures and a potential higher acceptance. However, these packages
also come with some issues: The number of people involved increases; the process becomes more complex;
and communication and support become more important. On top of that, much remains unknown about
the effectiveness and feasibility of measures when combined in packages, so attention on these two aspects
is needed. It is up to policymakers to cope with these issues, but this research has given a first start on
an evaluation of feasibility and effectiveness of groups of measures and does provide some tools to increase
the feasibility. However, this study also concludes that there remains a lack of clear data on the effective-
ness of (groups of) measures regarding the decrease of modal share of car, and certainly when it comes to
the combined effectiveness in mobility packages. In order to support policymakers in the near future, in
which the demand and the need for policy measures into carfree cities seems to become increasingly impor-
tant, the effectiveness of these (packages of) measures is an important point of attention for further research.

Reflection and theoretical framework
With this study into the characteristics of carfree cities, a structured overview of possible measures, and an
evaluation on effectiveness and feasibility, we offer policymakers tools to take a first step towards a carfree
or low-car city. We developed a framework to evaluate policies, based on effectiveness and feasibility, for
both policymakers as researchers. We also provided a first understanding of both the effectiveness as feasi-
bility of measures and packages of measures, and a broader perspective on how such measures work out in
practice. Our framework proved to be very useful in providing a structured overview of the feasibility and
effectiveness. However, points of attention are the indicators used (modal share and car ownership are very
insightful, but will not suffice in all cases), a more extensive evaluation of feasibility, and further research
into the relationship between feasibility and effectiveness.

Recommendations
When municipalities consider efforts for a carfree or low-car city, it is recommended to start with an analysis
and clear description of the goals and desired results of this carfree city. After that, it is recommended to
pay attention to the effectiveness of policy measures; to combine measures and propose mobility packages
and to continuously outline the context of policy measures and ensure long-term investment into a change
of mobility behaviour. Besides the recommendations for municipalities, there are some recommendations
for future research as well, including clear before-and-after evaluations of policy measures; further research
into clear, comparable indicators; research into measures to stimulate cycling and walking; research into the
change of effectiveness by introducing measures as a package; and further research into the relationship
between feasibility and effectiveness.
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1
Introduction and Background

Cities are on the rise: Recent years, cities have faced an increase in economic growth, employment rates and
population numbers. The Statistical Office of the European Communities (2016) estimates that nowadays
75% of the European population live in urban areas and the United Nations Environment Programme (2009)
states that the current wave of urbanisation is the largest wave of urban growth in human history. Although
this urbanisation has a number of positive impacts, it has a downside as well: the accessibility of cities and
the accessibility within cities is under pressure, mainly due to an increase in the number of cars (e.g. KiM,
2018; Ministerie van Infrastructuur en Waterstaat, 2019). In 2016 CROW estimated the costs resulting from
this increasing congestion in Dutch cities; The traffic problem in the cities may lead to an economic damage
of almost 1.7 billion euros in 2021 if this problem persists (Voerknecht, 2016). In addition to this congestion,
there are a number of negative impacts concerning environment, social life and public health that can be
attributed to the increase of car travel and usage (T. Gärling, A. Gärling, and Johansson, 2000; Khreis, May,
and Nieuwenhuijsen, 2017; Lucas et al., 2016; Nieuwenhuijsen, Bastiaanssen, et al., 2018).

In literature a number of measures can be found that claim that they can deal with this problem of grow-
ing numbers of cars in cities. Van Oort, Van Der Bijl, and Verhoof (2017) see investing in public transport
as one of the ways to deal with this problem, as it has a number of advantages in dealing with rising traffic
demand. Others see stimulating other modes of transport like bicycles as a way to deal with this problem
(e.g. Dill and Carr, 2003; Hamilton and Wichman, 2018). Municipalities already introduced several measures
as well, for example by encouraging cycling and walking, or the introduction of environmental zones (e.g.
Gemeente Amsterdam, 2019a; Kruyswijk, 2019b). Crawford (2000) came up with a more radical approach;
In his book ‘Carfree Cities’ he proposes a plan for cities without cars.

The benefits of such carfree cities are tremendous, according to Crawford. A reduction of noise, stench
and danger of cars, trucks, and buses. Improvement of the quality of life for individuals and communities,
as result of lively, attractive streets and saving energy and preserving the environment. His expectations
are high. However, at the moment there are very few cities completely carfree (e.g. Venice). Since these
benefits are high, it is important to find out whether there is a need for these carfree cities and to find out
what the added value of such carfree cities is. If both the need and the added value are high, then it is
important to find out which policies or strategies are successful in this transition to carfree cities, and under
what requirements and challenges.

1.1. History and context
First a short introduction in the history of the concept of carfree cities. Reducing the number of cars in
cities has a long history. At the end of the twentieth century there were many cities that started to ban cars
from their city centres in order to make them more pedestrian-friendly. They aimed to make their city more
welcoming, resulting in a positive boost for the local economy (Topp and Pharoah, 1994; Hass-Klau, 2014).
In figure 1.1 some events can be found that guided transitions towards carfree cities, with for example the
introduction of a ’Woonerf’ and the rise of carfree neighbourhoods. After the year 2000 numerous other
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2 1. Introduction and Background

events happened, like the introduction of a congestion charge. In 2003 the city of London introduced this
charge, in order to reduce the private use of passenger cars and to stimulate (and invest in) public transport
(Leape, 2006).

Figure 1.1: Timeline of some historic events towards carfree cities

Over the years, the car increasingly became an important part of our transport system. It has brought a
number of positive effects, like increased mobility and economic prosperity. However, cars came with several
negative effects as well, regarding issues like congestion, environmental damage, and impacts on social life
and public health. Transport in general accounts for approximately 23% of current global energy-related
CO2 emissions, where nearly 75% of these emissions are generated by road transport (International Energy
Agency, 2020). Besides these effects on climate, there are effects on liveability as well: Hart (2008) found
that streets with high numbers of (motorised) traffic reduced social connectedness and increased people’s
perception of danger. At the same time, it is hard to design cities with a good urban liveability, as result
of the car dependence of people (Falconer, Newman, and Giles-Corti, 2010). Car traffic also causes air and
noise pollution, causing a number of adverse effects on health (Giles-Corti et al., 2010). Although there are a
lot of other effects as well, last one to mention is the effect on safety, as car traffic causes numerous injuries
and fatalities for all different transport modes each year (e.g. Ndiaye, Chambost, and Chiron, 2009; Nilsson
et al., 2017; Fredriksson, Rosén, and Kullgren, 2010). Schroten et al. (2014) came up with a quantitative
analysis of the external and infrastructure costs of traffic and calculated all the costs of transport, including
costs of infrastructure, climate effects, air pollution, spatial utilisation, noise, accidents, emissions, effect on
nature and landscape and more: Both absolute as relative to modes like cycling and walking, cars have a
major impact on our environment.

Over the years several policy measures have been proposed and implemented that aim to reduce the use
of cars. Loukopoulos et al. (2005) distinguish two ways of reducing the demand for private car use. On
the one hand travel demand management (TDM) measures and on the other hand mobility management
measures. Litman (2003) came up with an extensive list of measures; an online TDM Encyclopedia, in which
they describe five categories of measurements, improved transport options, incentives to shift mode, land
use management, policy and planning reforms and support programs. However, these measures are meant
to decrease the number of cars in total. This thesis focuses on reducing the number of cars in cities. In
Dutch cities, multiple policy measures have been proposed of the last years, often including the stimulation
of cleaner and environment friendlier modes of transport, like cycling and walking instead of the use of cars.
Cities like Amsterdam, The Hague, and Rotterdam, formulated policy documents in which they express their
ambitions in reducing the number of cars in cities in order to make these cities more liveable (e.g. Gemeente
Amsterdam, 2019a; Gemeente Rotterdam, 2019; Gemeente Den Haag, 2019c).

As stated before, Crawford (2000) came up with a more radical approach. He proposes a plan for cities
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without cars. In his vision these carfree cities ought to be a solution to all of the negative impacts of cars
in cities. Although this sounds promising, first let us analyse what has been written about this topic in
literature.

1.2. Embedding in literature
Crawford (2000) describes this concept in his book ‘Carfree cities’. Crawford believes that sustainable devel-
opment can only be achieved by ending car use within cities, which means not only a low-car city or carfree
areas within a city, but a complete carfree city (like Venice). In his view transport of goods should be carfree
as well, for example by rail traffic. A complete overview of the state-of-the-art literature can be found in
chapter 3. However, we will mentions some findings here to give some context around carfree cities, including
some main concepts. Steven Melia (2014) concludes that the use of the term ‘carfree’ is quite diffuse, and
proposes ‘Traffic free’, as being a more accurate term. However, as carfree is a widely used concept in the
literature, this term is often used. Besides the complete carfree cities, the low-car or carfree city centre is also
on the rise (e.g. Rydningen, Høynes, and Kolltveit, 2017). It is important that a distinction is made between
a carfree city and a carfree city centre or -area, as they have their own characteristics. Where complete
carfree cities are a rarity, the number of carfree city centres and -areas are rising (Steven Melia, 2014).
Although a variety of actors will be involved in getting to a carfree city, one of the main stakeholders will be
the municipality, as they will play an important role in decision-making and have a number of instruments
available to achieve a carfree city. In that respect, ‘government policies’ can most of the time be seen as
policies started by municipalities to come to a (partly) carfree city.

The conclusion that can be drawn by comparing the scope of several studies into carfree developments
(Carfree city, -city centre or -area), is that very few studies analyse completely carfree cities. This is also
in line with one of the findings of Nieuwenhuijsen, Bastiaanssen, et al. (2018) which describes that several
studies describe city centres as parts of cities being carfree, but not many describe completely carfree cities.
Many of the carfree concepts are achieved by policies that are aimed at the reduction of car-use, but only
few directly switched to completely carfree. Therefore, in this thesis we choose to focus on both carfree, as
well as low-car developments.

1.3. Research question and objective
An extensive literature review leading to the knowledge gap can be found in chapter 3. The main conclusion
is that there is a knowledge gap regarding the following three issues: 1) A clear overview of the characteristics
and expected results of a carfree city, 2) a list of possible effective and feasible policies of municipalities
towards low-car or carfree cities, and 3) an evaluation of how these policies can contribute in achieving
carfree cities. Therefore, the following research question has been defined:

Main research question

“Which government policies have shown or are regarded by experts to be effective and feasible in
contributing to the realisation of low-car or carfree cities and what are thereof the implications in
achieving carfree or low-car cities?”

Aim of this thesis is to fill the current knowledge gaps regarding carfree or low-car cities and to come
up with a research into effective and feasible policies for municipalities to convert to a ‘carfree city’. With
use of a literature review, desk research and interviews this thesis will identify potential effective policies for
municipalities to transform towards carfree or low-car cities, including an analysis of the implications of these
policies. With the finding recommendations can be done towards municipalities in transforming towards
carfree or low-car.

1.3.1. Sub questions; what to research
The first step is to analyse carfree cities as a concept. What is a carfree city, is there a need for carfree
cities, which problems does it solve, and what is the added value? This will be analysed by questioning the
characteristics and desired results of a carfree city. As described, the next step is to identify possible policies
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that contribute in achieving carfree or low-car cities. A selection of these policies will be evaluated on basis
of their effectiveness and feasibility. After that, the implications of these findings will be assessed: What
does this mean for policies of municipalities and other stakeholders? What can be learned? These steps are
described by the following sub questions.

1. What are the characteristics and desired results of a carfree city?

2. What are applied and intended policies by municipalities to achieve a low-car or carfree city?

3. What is the effectiveness and feasibility of these policies?

• Technological level
• Social level
• Policy level

4. What are implications of these findings for municipalities in achieving low-car or carfree cities?

1.3.2. Relevance and CoSEM perspective
Carfree cities may contribute in the improvement of the accessibility and liveability of cities, leading to
benefits for current citizens and visitors of cities; for businesses within these cities, as for policymakers in
order to enhance their cities. In order to achieve carfree cities, it is important to find out whether the
policies to achieve this are effective and feasible. Complexity of the problem is in the number of people and
parties that is involved and the diversity of fields that is involved (technical details, economical aspects, law,
organisational science, behavioural science). With the findings of this study recommendations may be made
toward policymakers to improve their cities.

1.4. Thesis outline
The thesis report is divided into seven chapters. The following chapter (2) describes the methodology and
research approach of this thesis. Chapter 3 describes the literature review we conducted into carfree cities,
including our theoretical framework. In chapter 4 government policies contributing to the realisation of low-
car or carfree cities are identified and presented, after which in chapter 5 three groups of policy measures are
evaluated on both their effectiveness as feasibility. A synthesis of these policies can be found in chapter 6,
including a case study into Agenda Amsterdam Autoluw. The report concludes in chapter 7, which includes
the main findings, an answer to the main research question, limitations, recommendations and a reflection
on the scientific and social relevance.
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Methodology

This chapter describes the methodology of this thesis. In order to be able to answer the research question,
a research approach and methodology has to be defined. Our research consists of four parts: 1) A literature
review into the characteristics and desired results of carfree or low-car city; 2) A search into potential policies
towards a low-car or carfree city; 3) An evaluation of the effectiveness and feasibilities of these policies and
4) A case study in order to find out whether our findings correspond to applications in practices. In order to
be able to answer the different research questions, they all have their own methodology which are described
below.

2.1. Methodology: Literature review
Over the years a lot has been written about carfree cities, in all kind of forms. Although the number
of sources is extensive, an unambiguous and directly applicable overview lacks. Hence, in order to get a
structured overview about carfree cities a literature review has been conducted. This literature review will
analyse what the characteristics of carfree cities are; to what extent and in what forms these carfree cities
are applied; what the desired results are; and whether or not effective and / or feasible strategies are known
to develop such carfree cities. Van Wee and Banister (2015) recommend to describe the methodology of
the review, and to be explicit on the selection of the material to use for the review. In order to come up
with a shortlist of papers to include in the review, a number of steps has been conducted. At first, a broad
search has been carried out using Scopus and Google Scolar, with keywords like carfree; low-car; and car
restraining, only in the English language, in different forms of writing and with the use of Boolean operators.
This search provided over 30.000 (not unique) results. Besides search engines Scopus and Scolar, back- and
forward-referencing has been used to find suitable literature.

Table 2.1 shows the search terms used, as well as a motivation for the terms and the number of results
after the different steps in the selection mechanism. In order to be able to do a proper literature review a
selection has to be made. The main criteria to make this selection includes: 1) The study is about ‘carfree
cities’, or 2) the study includes multiple aspects of ‘carfree cities’ or ’low-car cities’, or 3) The study includes
processes or policies in the shift towards carfree or low-car cities or 4) The study describes relevant historical
processes in the shift towards car reducing measures. With these criteria it is expected that we will find
relevant and insightful sources to conduct a literature review. At first a broad search has been carried out
with use of the search terms and Boolean operators. After that a selection has been made on base of the
titles (in which all of the Scopus articles have been scanned, and the first 150 articles provided by Scolar),
after which the sources that did not have any citations (provided by the Scopus or Scolar search result) were
deleted, unless the source was published in or after 2018, in order to be able to include recently published
papers. Next step was to screen the abstract of the sources, followed by reading the remaining papers in
total, resulting in final removals as well.

After this selection process the combined databases provided 54 sources, including 24 duplicates. After
deleting these duplicates 30 sources remained, which will be included in the literature review.

5
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Search terms &
Motivation Selection mechanism

Scopus Scolar
”carfree” OR ”car-free” OR ”car free” Metadata 147 16500
Core concept, in different forms of
writing Title 46 56

Year <2018 & Citations >= 1 33 46
Abstract 25 32
Full text 19 23

Scopus Scolar
”low car” OR ”low-car” Metadata 128 14100
Strong connection with carfree, regularly
used in the same or similar context Title 12 15

Year <2018 & Citations >= 1 8 13
Abstract 4 2
Full text 2 2

Scopus Scolar
”car-restrain*” OR ”car restrain*” Metadata 86 32
Not about carfree, but important search
term in one of the first phases to get to carfree Title 8 3

Year <2018 & Citations >= 1 7 3
Abstract 3 0
Full text 1 0

Scopus Scolar
(”car-reduc*” OR ”car reduc*”) AND ”cit*” Metadata 11 0
Not about carfree, but important search
term in one of the first phases to get to carfree Title 1 0

Year <2018 & Citations >= 1 1 0
Abstract 1 0
Full text 1 0

N/A
Back- and forward referencing Full text 6

Subtotal 54
Duplicates 24

Total 30

Table 2.1: Search terms, selection and number of results
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2.1.1. Selection of aspects to review
In order to be able to describe the characteristics and desired results of a carfree city, the literature has
been reviewed based on a number of aspects. For each of the 30 articles, the following aspects have been
reviewed.

• Definition of ’carfree city’: What does the concept include, what is meant by a carfree city?

• Theoretical or application?: Is carfree or low-car a theoretical construct or is it being applied in
practice?

• Area: If applied, in what kind of area? Complete cities, or just streets?

• Desired result: What are the desired results of going carfree or low-car?

• (Proposed) strategies/ policies: Are there (proposed) strategies or policies to go carfree or low-car?

• (Expected) effectiveness: What is known about the effectiveness of policies?

• (Expected) feasibility: What is known about the feasibility of policies?

• New knowledge gaps/ further research mentioned: What are the remaining or emerging knowledge
gaps concerning carfree cities?

Although this list of aspects is limited, we expect this list to be able to obtain a sufficient overview to
answer the first research question.

2.2. Methodology: Finding policies
Next step is to identify which policies have been applied or are intended to be applied by municipalities to
achieve a low-car or carfree city. This has been done with use of a desk research and interviews. The main
focus is possible interventions aiming to change the modal split by decreasing the use of cars.

2.2.1. What and where to search
The first step is to describe what we are looking for. The measures, policies and ideas that have been
developed in history in order to change the use of cars, are limitless. Hence, first-off we set our research
scope. The first criterion follows from the main research question; We are looking for policies that contribute
to the realisation of low-car or carfree cities. This means we exclude policies that a) have a goal other than
low-car or carfree and b) do not focus on cities. As mentioned before, we will look into predominantly
structural interventions, so we excluded policies like carfree days. Though we focus on Dutch cities, we did
include ’foreign’ interventions described by literature and potentially implementable in Dutch cities, but we
have not extensively analysed policy documents of foreign cities. So in short we look for policies:

• With a goal to achieve low-car or carfree cities

• That aim to achieve a structural change

• That are able to be implemented in Dutch cities

• That are able to be implemented by municipalities

Three main sources to find and identify potential policies include scientific literature, policy documents by
municipalities and interviews with experts. All these three will be used to in order to find suitable policies.
This process is visually represented in figure 2.1 and will be described in the following subsections.
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Figure 2.1: Schematic representation search process policies

2.2.2. Identification policies from scientific literature
For the scientific literature, we have used the search engines Scopus and Google Scolar, supplemented by
back- and forward referencing. With search terms like ’car’, ’use’, ’ownership’, ’reduction’, ’cities’, ’low-car’,
’carfree’, ’policies’ in different forms of writing and with the use of Boolean operators, we have tried to
include as many policies as possible. However, this analysis does not aim to include all potential policies in
the world (which are almost limitless), but aims to provide a rough overview of the policies possible. This
search provided 180 articles that may be relevant. From this list, potential policies were abstracted into a
table (see Appendix C, table C.1).

Urry et al. (2017) came up with a very short but insightful introduction in the several measures to
achieve a carfree system. They distinguished several subgroups of policies: Restrictions on car movement;
Restrictions on parking cars; Making other modes more attractive through sharing technologies; Innovating
new mobilities; Improving bicycle infrastructure and services; Improving pedestrian infrastructure; Sustainable
housing; Revive social functions of streets; and Information campaigns to promote sustainable travel. To
begin, we used these groups to sort the potential policies, in order to get an insightful and structured
overview. Some other policies that did not fit into this framework came up as well. Therefore we rearranged
the groups and added some new groups.

2.2.3. Identification policies from policy documents
For the second search method, the desk research, we did a content analysis (determination of the presence of
certain words, themes, or concepts within some given qualitative data) into policy documents from several
Dutch cities. As it is hardly possible to include all Dutch cities or municipalities1 (more than 350 in number),
we chose to analyse the five Dutch cities with the highest number of inhabitants (Amsterdam, Rotterdam,
Den Haag, Utrecht, Eindhoven). Some other front running municipalities will be analysed in depth as well
(Houten, Groningen, Delft, Almere, Gent2) (see e.g. Foletta and Henderson, 2016; De Jong, 2020; Kruyswijk,
2019a). This has been supplemented by a Google search into policy documents regarding a shift to carfree
or low-car and back- and forward referencing where possible. The policies that we extracted from these
municipalities have been put in a table as well (see appendix C).

2.2.4. Identification policies with use of interviews
The last source includes interviews. However, these are not conducted solely for this step, but are combined
with the interviews that are conducted for answering the next sub question (see 2.3), in which a number
of policies are evaluated in detail. This step includes an analysis that uses interviews with policymakers,
1Important to note is the difference between cities and municipalities; Although we are looking for information about cities, the main
decisions in these cities are made by the municipalities, so we include information from municipal documents.

2Although not a Dutch city, Gent is often seen as one of the front runners in the field of carfree cities, so we chose to analyse this
Belgian city as well.
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academics and experts in the field. Although the main purpose of those interviews is not to identify new
policies but to evaluate some of them in detail, we used the opportunity to ask them questions about possible
other policies, so that we can discover new policies as well. Questions about this part will be elaborated
on in the interviews protocol (see Appendix D). In section 2.3 (Methodology: Evaluation of Policies) we
elaborate on the interviewees and the method for these interviews.

2.2.5. Quick assessment
After the identification of policies, we also assess them on a number of aspects. In the literature section we
evaluated them according to the following aspects:

• Does the source have a clear evaluation of the effectiveness of the policy?;

• Do the authors asses, value or consider the policy as effective, or not?;

• Does the source have a clear evaluation of the feasibility of the policy?;

• Do the authors asses, value or consider the policy as feasible, or not?;

• Does the author mention that this policy is already implemented?;

• Does the author mention cities in which this policy has been implemented?

• What is the expected implementation effort of the measure? Complex, time-consuming, costly and
impactful, or just a small intervention?

• Can the policy be seen as a honey- or a vinegar measure (i.e.: Is the policy positive incentive/ rewarding-
based or negative incentive/ sanction -based)?

In the policy documents we evaluated them according to the following aspects:

• Does the source have a clear evaluation or expectation of the effectiveness of the policy?;

• Does the source have a clear evaluation or expectation of the feasibility of the policy?;

• Does the author mention that this policy is planned to be implemented?;

• Does the author mention that this policy has already been implemented?

• What is the implementation effort of the measure? Complex, time-consuming, costly and impactful,
or just a small intervention?

• Can the policy be seen as a honey- or a vinegar measure (i.e.: Is the policy positive incentive/
rewarding-based or negative incentive/ sanction -based)?

As we expect municipalities to implement policies that they perceive as effective and feasible, we did not
evaluate this with a separate analysis as we did in the literature section. In general, we expect this list of
criteria to be satisfactory to obtain an overview of the potential policies.

2.3. Methodology: Evaluation of Policies
After identification of possible policies, the next step is to analyse how these policies contribute to achieving
a carfree city. After a broad search into policies in sub question 2, some of these policies have been evaluated
in more detail, based on two aspects; effectiveness and feasibility. This subsection describes the methodology
of this evaluation.
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2.3.1. Approach and theoretical framework
In order to fill the knowledge gap (see 3.2), we want to find out which effective and feasible policies can be
applied to achieve carfree or low-car cities. The potential policies have been identified in chapter 4. Next
step is to evaluate three groups of policies in-depth. In order to do so, we developed a theoretical framework
in section 3.3 (Theoretical Framework), based on the work of Feitelson & Salomon (Beuthe et al., 2004) and
Nieuwenhuijsen, Bastiaanssen, et al. (2018). The development and background for this framework, including
a substantiation for choosing Feitelson & Salomon as foundation, can be found in section 3.3 (Theoretical
Framework). Here, we will describe the method to apply this framework. As described in section 4.2 (Policies
to include), we chose to evaluate the following three policies into detail: ’Price measures and restraining
cars’; ’Improvement and innovation of collective transport services’; and ’Making slow traffic more attractive’.

Evaluation effectiveness - Desk research
Following our theoretical framework, we will evaluate effectiveness based on modal split and car ownership.
Although these two indicators do not catch all of the underlying goals of municipalities to achieve a low-car
or carfree city, these indicators do have strong relations with many other goals (e.g. increased livability,
less traffic accidents, less noise, better air quality, see section 3.3). In order to do so, we first compare a
city that implemented the policy in question, with two cities that did not implement this intervention. An
overview of the selected cities can be found in table 2.2. In appendix E (Analysis into effectiveness policies)
an explanation can be found why we chose for these cities.

Though this analysis will provide some insights in the differences between these cities, it will not be
possible to draw conclusions about the effectiveness in all the three groups of measures, as we will not be
able to correct for all the different factors that play a role (like income, PT-accessibility, education, age
distribution and more). Therefore we will also research the relation between the quality of public transport,
cycling and walking facilities and -policy in cities and the modal share of these cities. We used four indicators
for this, the first includes the ’average speed of Public Transport in the morning peak’ (with use of data
from CROW (2015)), and the other three includes the ’grades per mode for the Facilities and Policy’ (for
the modes Walking, Cycling and PT), which has been assessed by CE Delft (2018b). They came up with
a benchmark of 30 municipalities, and graded these municipalities. For walking the grades were based on
the amount of separated walking paths and pedestrian area and the percentage of 15 km/h roads and 30
km/h roads. For cycling the grades were based on the number of public transport bicycles (OV-fietsen),
amount of separated cycle paths, number of guarded and unguarded bicycle parking spaces at the station,
and the relative accessibility of bicycle versus car. For Public Transport the grade was based on the number
of public transport bicycles (OV-fietsen), number of guarded and unguarded bicycle parking spaces at the
station, the air pollution of the buses and the relative accessibility of PT versus car. The complete indicators
and the weighting of the factors can be found in CE Delft (2018b). Although these indicators do no provide
a complete overview of the quality of the groups of measures, it does give an indication. With use of SPSS
the Pearson’s correlation, the corresponding p-value and the sample size have been calculated and reported.

# City with intervention Benchmark city 1
(without intervention)

Benchmark city 2
(without intervention)

Pricing measure (urban toll) London Birmingham Amsterdam
Collective services Almere Haarlem Tilburg
Slow traffic (pro-cycling) Houten Nieuwegein Zeist

Table 2.2: Cities for comparison

Evaluation feasibilities - Semi-structured interviews
Through semi-structured interviews, it is possible to get an in-depth overview of the feasibilities of the dif-
ferent policies. With the use of several interviewees we identified and described the requirements, challenges
and limitations of these three different feasibilities. The interview protocol can be found in Appendix D.
This interview protocol is built on our theoretical framework. Therefore the three feasibilities of Feitelson
& Salomon form the main structure of the protocol. It includes both general questions, as well as specific
questions for each type of feasibility. As all the interviewees are Dutch, the interviews are conducted in
Dutch. The interviews were all coded, and the interviewees received this coded (and summarised) version of
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their interview and were able to revise them if needed. These coded versions have been included as Appendix
(see Appendix D).

In order to get a broad and multi-disciplinary overview, we chose to interview both policymakers, aca-
demics, and experts in the field. In table 2.3 the groups are described. These three groups have an extra
focus on one of the feasibilities, based on the characteristics of the group. In the interviews more attention
went out to this specific feasibility. However, we also asked them about the other forms of feasibility. We
interviewed two people per group. Although this will not provide a complete overview of the feasibilities,
we expect this amount of interviewees to be sufficient to be able to answer this sub question. The list of
interviewees can be found in table 2.4.

The interviews have been coded, and for each of the three policies an analysis on the following questions
has been carried out:

• What are the requirements, challenges and limitations, regarding the technological feasibility?

• What are the requirements, challenges and limitations, regarding the social feasibility?

• What are the requirements, challenges and limitations, regarding the political feasibility?

Generic reflection: Comparison and desirability of packages
Next to an analysis into the feasibility of the groups of measures, we also asked the interviewees to provide us
with a general overview about the desired goal and results of carfree or low-car cities; a comparison between
the groups of policy measures; the perceived effectiveness of groups of measures; and the desirability of
mobility packages.

# Group Reason Extra focus
2 Policymakers Responsible for implementing policies Political feasibility
2 Academics In-depth knowledge of characteristics policies Technical feasibility
2 Experts in the field Experience and knowledge in implementation of

policies including participation-process
Social feasibility

Table 2.3: Characteristics of interviewees

Interviewee Position Organisation
1 Respondent A Alderman Gemeente Utrecht (policy officer on behalf of alderman)
2 Respondent B Alderman Gemeente Delft
3 Respondent C Full professor Delft, Technology, Policy and Management
4 Respondent D Full professor University of Amsterdam, Social and Behavioural Science
5 Respondent E Consultant Movares, department Mobiliteit & Ruimte
6 Respondent F Consultant Goudappel, department Mobiliteit & Ruimte

Table 2.4: List of interviewees

2.4. Methodology: Case study
With use of a case study the implications of implementing a package of policy measures in practice are
examined. With our case study (into Agenda Amsterdam Autoluw) we first investigate whether our findings
regarding feasibility issues and ways to improve feasibility are consistent with practice. After that, we trans-
late the findings from the policy makers in our case and the analysis of the meeting of the city council into
lessons for policy makers elsewhere, in order to successfully implement a package of measures. In this case
study we choose to use a holistic single case design (which is according to Yin (2003) eminently justifiable
under certain conditions, for example when the case represents a representative or typical case or it is a rare
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or unique circumstance). This study is used in an explanatory way: We try to explore the way in which this
implementation of a combination of policies has happened, whether that is in line with our earlier findings
and what lessons we can draw from this case.

This case study involves the the city of Amsterdam. The city of Amsterdam came up with a comprehen-
sive plan to make the city more carfree (Agenda Amsterdam Autoluw). In this case study we analysed the
feasibility of a package of measures in practice and we analysed whether our findings can be found in practice
as well. We use two sources for this: At first we will analyse the meeting of the city council regarding the
debate and voting for approval of the proposal (Gemeente Amsterdam, 2020), with use of a content analysis.
Secondly we will interview two policy advisers of the Municipality of Amsterdam, who were involved in the
creation of the Agenda. In table 2.5 the interviewees, as well as their function, can be found. We chose
to interview both someone responsible for the process and participation (respondent H), as well as someone
responsible for the design of (some of) the measures (respondent G). Although we get a limited picture with
only two interviewees, we assume that this provides us with sufficient information for an initial indication
whether we see our findings reflected in practice.

# Interviewee Position Organisation
1 Respondent G Senior Policy Advisor Public Transport Gemeente Amsterdam
2 Respondent H Process manager Agenda Amsterdam Autoluw Gemeente Amsterdam

Table 2.5: Interviewees for Case study
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State-of-the-art knowledge carfree cities,
knowledge gap and theoretical framework

This chapter provides the background knowledge of the concept of carfree cities. It includes an analysis
into the background and characteristics of a carfree city, as well as the desired results and goals, based on
literature. The appropriate method for this analysis is a literature review, in order to obtain an up-to-date
and well-structured overview of the literature in this field and get insight in what is known and unknown
in this field (Van Wee and Banister, 2015). With the findings the first sub question can be answered and
it provides background information and sources for the analysis of potential policies in chapter 4 (Potential
Policies).

3.1. Literature review carfree cities
In section 2.1 the method of this literature review has been described. As mentioned, the 30 papers have
been reviewed with use of eight aspects. The in-depth analysis can be found in appendix B (Table Literature
Review). This sections describes the findings on these aspects.

3.1.1. Definition of ’carfree city’
To come up with a clear definition of a ’carfree city’ may seem easy: What else than a city without cars?
However, in literature the ways to describe a carfree city vary widely. What to think of emergency vehicles,
transportation of goods and electric vehicles? Does this also include low-car areas? Although the term
carfree is being widely used, the ideas of this concept differ greatly.

In general two ways of defining the term carfree can be distinguished; Some of the papers provide a
more theoretical description of the term (e.g. Crawford, 2000; Foletta and Henderson, 2016; Steven Melia,
2014; Nieuwenhuijsen and Khreis, 2016), others provide a definition of the term based on the way in which
the carfree concept has been applied in practice (e.g. Bieda, 2016; Coates, 2013; Ornetzeder et al., 2008).
Although the latter may bring interesting insights in the several ways in which carfree concepts have been
introduced, the first (theoretical) approach is more insightful as it provides a more general definition. One of
the ways to choose for a definition is to pick the most often used or cited definition. In that case, one of the
definitions of Melia (Steven Melia, 2010; Steven Melia, Barton, and Parkhurst, 2013; Steven Melia, 2014)
will be favourable as the definition which is used in those papers is often cited. Steven Melia (2010) defines
Carfree Development as: ”Carfree developments are residential or mixed use developments which: 1) Nor-
mally provide a traffic free 1 immediate environment, and: 2) Offer no parking or limited parking separated
from the residence, and: 3) Are designed to enable residents to live without owning a car.” However, this
1Note that Melia uses ’traffic free’ as a term in his definition. However, there is also a lot to be discussed here as well, while Melia does
not elaborate on this much further. One can wonder to what extent pedestrians and cyclists are included; and whether, according to
his definition, certain areas can ever be seen as carfree development like pedestrianised shopping streets (as it still contains large flows
of people moving, which can be seen as traffic). However, based on his paper, we expect that with this he means an environment
free from all kinds of traffic, except pedestrians, cyclists and similar modes of transport (like skating, autoped, etc). We do not know
what Melia’s viewpoint is regarding high flows of cyclists.

13
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is about developments, and not about a carfree city. For a carfree city the literature review only provides
four quite clear definitions (Crawford, 2000; Nieuwenhuijsen, Bastiaanssen, et al., 2018; Patel, Gandhi, and
Bhatt, 2016; Wright, 2005), which are focused on the following idea of a carfree city: Motorised vehicles
are banned from all parts of the cities, although a few possible exceptions are possible such as emergency
vehicles. Nieuwenhuijsen, Bastiaanssen, et al. (2018) have a vision which differ a little bit; they define a
carfree city as a city without private cars.

These different definitions and ideas show that it is not easy to provide one clear definition. In that light,
it would make more sense to show the possible interpretations of carfree. Wright (2005) provides an overview
of the Carfree spectrum with possible interpretations, see 3.1. On the left side we see the ’lite’ measures, on
the right the more impactful measures. At the downside papers from the literature review are connected to
the terms (if possible). Although carfree days have had quite some impact in history we choose to leave this
outside our scope, as result of the temporarily character. Although the car-lite measures are interesting as
they may be a first start of a transformation to carfree, papers with these measures has not been included in
this review, since we focused on carfree cities in the search terms. However, in a later stadium (see chapter
4 (Potential policies), these kinds of measures will be included.

Figure 3.1: Carfree Spectrum (Adapted from Wright, 2005)

For now we choose to adopt the definition of for example Patel, Gandhi, and Bhatt (2016) to describe a
carfree city, being: ”a city where a ban on motorised vehicles from all parts of the towns is in practice with
only a few possible exceptions such as emergency vehicles”. However, as the application of this phenomenon
can be seen as a rarity, we will also focus on carfree development, which is defined by Steven Melia (2010)
as: ”Residential or mixed-use developments which: a) Provide a traffic free (see footnote 1) or nearly traffic
free immediate environment, b) Are designed to facilitate movement by non-car means, and c) Offer no
parking for residents or limited parking separated from the dwellings.”

Examples

Venice (Italy) can be seen as a carfree city in one of the purest forms. Venice is attached to the
mainland (Mestre) by a long bridge on which cars may travel, but cars can only get to the Piazzale
Roma, a square at the edge of the city. From there people have to continue on foot, water taxi or boat.

Vuaban (Freiburg, Germany) is an example of a carfree development. Vauban’s streets are com-
pletely ’carfree’, except for the main thoroughfare, where the tram to downtown Freiburg runs as
well as a few streets on one edge of the area. Residents are allowed to own a car, but there only two
places to park at the edges of the area.



3.1. Literature review carfree cities 15

3.1.2. Theoretical or application?
This aspect is meant to analyse whether carfree cities should be seen as theoretical constructs, idealistic and
not applied yet, or as proven and widely applied method. First point to notice, is that answering this question
is strongly related to the definition of carfree. As mentioned, these definitions vary widely. According to one
of the sources with a far reaching definition, the one of Crawford (2000) (no cars, only emergency vehicles),
there is only one city that we are aware of in which carfree is (almost) completely applied, being Venice.
However, the book of Crawford itself is mainly theoretical; there is a lack of applied examples. We also
have the paper by Alameri (2011), which describes the application of the carfree city concept to the city
of Masdar (United Arab Emirates): ”One of the first attempts to create a modern urbanised area of these
dimensions that is completely free of privately-owned vehicles”. However, although in the first concepts of
this city the traffic system would be build on a personal rapid transit system (PRT) for internal mobility, this
idea has been scaled back, and shared (electric) cars were introduced (PRT Consulting, 2010). Concerning
carfree developments, the practical examples are numerous, and several sources used case studies to analyse
these examples (e.g. Bieda, 2016; Bonnel, 1995; Coates, 2013; Foletta and Henderson, 2016; McKenzie,
1999; Ornetzeder et al., 2008). What we can conclude is that theoretical frameworks to design carfree cities
are available (e.g. Crawford, 2000; Crawford, 2009; Wright, 2005); that the application of complete carfree
cities (i.e. carfree, except emergency services) is limited; but that there are both theoretical frameworks as
well as widely applied examples to get to low-car areas (e.g. Scheurer, 2001; Tight, Rajé, and Timms, 2016;
Rydningen, Høynes, and Kolltveit, 2017; Foletta and Henderson, 2016).

Examples

Masdar City (Abu Dhabi, United Arab Emirates) is an example of a carfree designed city, built
as sustainable city, using solar energy and other sustainable energy. Originally this city was designed
to be entirely car free, although a small amount of vehicles can now be found roaming its streets.

GWL-wijk (Amsterdam, the Netherlands) is a Dutch example of a carfree development. The
idea behind this area was to become a carfree and environmentally friendly residential area. Not only
focused on car use (the streets in the GWL area are carfree), but on car ownership as well – the only
parking spaces available were created on the edge of the GWL-area.

3.1.3. What areas?
Now we have found that carfree developments have been applied in practice, next step is to find out in what
context these developments have been applied. Does this include complete cities, or more often areas or
city centres? As mentioned before, complete carfree cities are scarce. Although several papers analysed the
theoretical aspect of these carfree cities (e.g. Crawford, 2000; Crawford, 2009; Minh, 2016; Nieuwenhuijsen,
Bastiaanssen, et al., 2018), there are very few cities in which this complete carfree concept has been imple-
mented (Alameri, 2011). However, the number of cities that reduced the number of cars in their city centres
is way higher. Starting at the end of the twentieth century many cities started to ban cars from their city
centres (Topp and Pharoah, 1994). Where this often started with limited measures and policies, are these
nowadays more impactful, like the city of Oslo which planned to ”make the city centre (...) pedestrianised
during the council period2” (Rydningen, Høynes, and Kolltveit, 2017). The areas in which carfree develop-
ments have been applied are even bigger in number. This often includes residential areas (like GWL-area
Amsterdam, Vauban in Freiburg, Hammarby Sjöstad in Stockholm) (Foletta and Henderson, 2016), but
could also include a city park (Tsubohara, 2007) or a former airport (Kushner, 2005).

In order to get an idea of the three main forms of carfree areas and how often these forms occur, figure
3.2 shows the different forms. Although it is not possible to count all possible cases, a list of carfree places
in the world is being maintained with use of crowd sourcing (List of car-free places - Wikipedia n.d.). The
numbers under the three forms give an indication of how many examples there are per form, in the world.
Broadly speaking we can conclude that, although straight forward, the more far reaching the intervention
(like a carfree city), the lower the number of applied examples. Most of the papers describe car reducing or
low-car developments, which showed to be easier implementable.
22015–2019
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Figure 3.2: Carfree areas examples

3.1.4. Desired results
To find out why a carfree city may be desired, an investigation into the drives or motivations to realise
carfree developments is needed. Why are carfree developments desired? Which results should be achieved?
A quick look into the different desired results provides a varied picture; the desired results strongly differ per
paper. However, some groups can be distinguished. At first an important group is the results that have to
do with liveability or attractiveness of an area, several papers mention these effects (e.g. Betz, Prottung, and
Lienkamp, 2017; Kushner, 2005; McKenzie, 1999; Minh, 2016; Ornetzeder et al., 2008; Orski, 1972). An
other group that can be distinguished are the factors related to congestion and reducing the number of cars
in areas to counter this congestion (e.g. Bonnel, 1995; C. Nobis, 2003; Tsubohara, 2007). Environmental
results are quite often mentioned, with effects like countering the carbon emissions caused by traffic. What
may have been expected is that issues concerning safety would be mentioned often. However, although
this is referred to in some of the papers (e.g. Loo, 2018), this is not often seen as one of the main desired
results. The majority of the sources mention different combinations of the before mentioned desired results,
as well as some additional concepts like improving Vibrant city life, enhancing Social functions of streets and
counter Space constraints. Table 3.1 shows how often different terms as desired result are mentioned in the
literature review.

count word count word count word
8 green 6 space 4 transport
7 environment 5 air 3 carbon
6 noise 5 congestion 3 community
6 pollution 4 environmental 3 development
6 public 4 sustainable 3 emissions
6 quality 4 traffic 3 social

Table 3.1: Word count of desired results

To conclude we can say that the desired effects are numerous, and are not limited to just one or two
fields but cover several fields, from environmental to social. Most of the possible interventions have desired
results connected to a wide variety of positive effects. However, these effects are often desired, but that
does not mean they will appear as well. If these interventions are both feasible and effective, carfree is very
promising, but whether that is the case, is not always known yet and sometimes questionable.

3.1.5. (Proposed) strategies or policies
One of the first observations to be made, regarding the (proposed) strategies or policies to achieve a carfree
city, is the statement of Nieuwenhuijsen, Bastiaanssen, et al. (2018): ”Despite emerging initiatives and a
growing awareness of the environmental, health and social benefits of carfree cities, the academic literature
on how to make this transition (...) remains scarce.” However, this statement is strongly related to the way
in which carfree cities are defined. Out of this literature review, we indeed can conclude that there are not
many clear strategies to make the transition to a carfree city. Alameri (2011) describes shortly in which way
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they designed a carfree city (Masdar), but that cannot be seen as the description of a clear policy. Another
interesting observation is the one of Steven Melia, Barton, and Parkhurst (2013), which mentions that all of
their analyses refer to new developments: ”a literature search failed to produce any examples of the removal
of cars and vehicular access to a comparable extent from existing residential areas”.

However, when it is not about carfree cities but about carfree developments, there are some (proposed)
strategies or policies. At the same time, most of these strategies or policies stick to some high-level ideas
of how to get to low-car, such as forbidding car access to city centre, urban toll, restrain use of cars and
promote public transport (e.g. Bonnel, 1995). Although districts like Vauban (Freiburg) are often described
and mentioned as an example of carfree housing (e.g. Coates, 2013; Foletta and Henderson, 2016; C. Nobis,
2003; Scheurer, 2001), these sources do not include a clear evaluation of the followed strategy or policy in
order to come to such a carfree housing project. However, what is noticeable, is the attention for a good
participatory process, mentioned by multiple sources (Coates, 2013; Foletta and Henderson, 2016; Minh,
2016; Nederveen et al., 1999; Nieuwenhuijsen, Bastiaanssen, et al., 2018; Scheurer, 2001; Wright, 2005).

We can conclude by stating that the literature which come up with a clear description of policies or
strategies to achieve carfree cities remain scarce. There has been written quite a lot about developments
towards low-car, and several policies and strategies can be identified. However, this often stops at the
introduction of the policy and does not include elaborate analyses on proposed strategies.

3.1.6. (Expected) effectiveness of policies
Now that we know that there are some strategies or policies to achieve low-car areas, next question is: What
do we know about their effectiveness? First observation is that it is hard to answer this question. What is
effectiveness? How is effectiveness in this context defined? Although there are several successfully imple-
mented carfree developments, there is not always a clear evaluation of the effectiveness of these policies.
This already starts by an evaluative framework; When is a development perceived as effective? What are
the goals to be achieved? What are the indicators? Although a lot of the sources mention desired results,
there is not always a clear assessment whether these desired results are achieved. Wright (2005) is helpful in
this, he comes up with an evaluative framework, based on aspects like affordability; attractiveness; comfort;
connectivity; convenience; legibility; safety and sociability. However, the sources in the literature review do
not use this, or a similar framework, in a structured way.

That does not mean effectiveness is not mentioned at all. Several papers use the change in modal split as
a good indicator to see the effectiveness of the interventions (e.g. Foletta and Henderson, 2016; Tight, Rajé,
and Timms, 2016; Topp and Pharoah, 1994). Tight, Rajé, and Timms (2016) mention a reduction of car use
in Münster (Germany) from 40,5% in 2011 to 29% in 2013. Topp and Pharoah (1994) show that in Lubeck
(Germany) out of those who formerly drove by car into the city centre 12% switched to public transport,
cycling and walking. Next to this effectiveness described in a quantitative way, substantiated with numbers,
multiple papers assess the carfree developments in a certain way as (partly) effective in a qualitative manner
(e.g. Bonnel, 1995; Foletta and Henderson, 2016; Loo, 2018; Nederveen et al., 1999; Orski, 1972; Wright,
2005). However, to conclude with these papers that carfree developments can be seen as effective is not
possible. There is a lack of clear evaluation indicators, frameworks and data. Although the various policies
mentioned by the authors may be seen to a greater or lesser extent as effective, no hard conclusions can be
drawn about this effectiveness.

3.1.7. (Expected) feasibility of policies
Beside effectiveness, feasibility is an important factor in successful adaptation of interventions to achieve
carfree developments. After all, promising interventions that turn out not to be feasible in practice are
useless. However, equal to effectiveness, feasibility is quite a broad and extensive term. The different papers
in the literature review use feasibility as a term multiple times, but a clear definition is not given. One could
say that interventions showed to be feasible if the intervention did turn out to be applicable in practice.
In that light, multiple sources show interventions to be feasible as they analyse case studies with carfree
developments like Vauban (Freiburg-Germany), GWL-area (Amsterdam-Netherlands), Bologna (Italy) and
Lubeck (Germany) (e.g. Coates, 2013; Foletta and Henderson, 2016; C. Nobis, 2003).

Very few papers in this literature review evaluate cases based on feasibility. There are, however, some
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reasons to expect feasibility: The results of Gundlach et al. (2018) indicate a general acceptance of carfree
city centers; The experience of European carfree projects show that this has been feasible according to Kush-
ner (2005); and potential demand for carfree developments does exist (Steven Melia, Barton, and Parkhurst,
2013). However, a number of issues regarding to feasibility can be found as well; Minh (2016) mentions
some difficulties regarding to social aspects and planning and design. The participatory process is mentioned
as well by several papers, being helpful or a requirement for successful implementation (e.g. Coates, 2013;
Foletta and Henderson, 2016; Minh, 2016; Nederveen et al., 1999; Nieuwenhuijsen, Bastiaanssen, et al.,
2018; Scheurer, 2001).

As result of a lack of clear evaluation frameworks, main conclusion is that the feasibilities of several
potential policies mentioned or analysed in these papers, is unknown. In general, although this may be
deducted from the fact that some of them are applied in practice, these papers do not provide enough
information to be able to draw a clear conclusion about the feasibilities.

3.1.8. New knowledge gaps/ further research mentioned
The authors come up with a ranch of topics for further research. They vary from the need to research the
”health- or economic impacts of carfree development” (Steven Melia, 2014), to the need to “create good
and feasible strategies and scenarios, and further research evidence which can facilitate the move towards
more sustainable, healthier and inclusive cities” (Nieuwenhuijsen, Bastiaanssen, et al., 2018). Steven Melia,
Barton, and Parkhurst (2013) found: ”A literature search failed to produce any examples of the removal of
cars and vehicular access to a comparable extent from existing residential areas”. Findings of Nieuwenhuijsen,
Bastiaanssen, et al. (2018) include: ”Despite emerging initiatives and a growing awareness of the environ-
mental, health and social benefits of car-free cities, the academic literature on how to make this transition
(...) remains scarce.” Although maybe straightforward, Nieuwenhuijsen and Khreis (2016) recommends the
following: ”Further research and research synthesis [about carfree cities] are needed to build a good evidence
base”.

3.2. Knowledge gap
What can be concluded from the literature review is that carfree and low-car developments are on the rise.
There is an increasing number of initiatives, and literature describing those initiatives is on the rise as well.
However, this still remains an underexposed field of knowledge. This is especially the case when we speak
about carfree cities in a way authors like Crawford see it (Motorised vehicles are banned from cities, although
a few possible exceptions are possible such as emergency vehicles). For carfree developments there is more
and more information available, but large areas of knowledge still remain undiscovered.

One of the conclusions is that we find a lack of clear policies or strategies to achieve more carfree areas.
The policies and strategies mentioned are often high level or stick to just basic recommendations, the sources
barely include a clear evaluation whether the policy can be assessed as successful. Nieuwenhuijsen, Basti-
aanssen, et al. (2018) came up with a start by describing prerequisites to facilitate the transition towards
becoming carfree, but primarily mentioned some possible ideas and ways of thinking. In order to achieve
carfree cities, it is expected that a variety of both existing as innovative measures is needed. Feitelson &
Salomons (2004) came up with a framework for analysing the adoption of transport innovations. They
distinguish three kinds of feasibility; The technical feasibility, the political feasibility and the social feasibility
as requisites for adaptation (Beuthe et al., 2004). One of the important factors that influence this feasibility
is the perceived effectiveness. Although a number of measures are already being taken into getting (partly)
carfree or reduce car traffic (e.g. Andersen, 1993; Cullinane, 2003; Friman, Larhult, and T. Gärling, 2013; T.
Gärling, A. Gärling, and Johansson, 2000), their perceived effectiveness and feasibility is often unknown. As
several municipalities have intentions and plans for interventions towards carfree or low-car, or have already
implemented such interventions (e.g. Kruyswijk, 2019a; Voermans, 2019; Gemeente Amsterdam, 2019a;
Kruyswijk, 2019b; Gemeente Rotterdam, 2019), it is important to know how municipalities can get to such
a carfree city and what effective and feasible policies or strategies can be applied to achieve this.
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3.3. Theoretical framework
We have concluded that it is important to know how we can get to carfree or low-car cities, and what
effective and feasible policies or strategies can be applied to achieve this. First step is the identification of
potential policies in chapter 4. After that, we will evaluate some of these policies in detail, but in order to
do so, we need a theoretical model to guide this evaluation. We want to build our model based on other
existing theories. As we want to look for future policies that will be implemented in cities, we can describe
these policies as innovations; new methods or ideas to be introduced in cities. In order to be successful,
these innovations need to be adopted. Therefore we will first dive into possible frameworks that describe the
adoption of innovations.

3.3.1. Theories for adoption of innovations
In literature, there are several frameworks that describe the adoption of innovations. We have Rogers (2003)
Diffusion of Innovations Theory, in which he describes diffusion as a process by which an innovation is com-
municated over time among participants in a social system, in which he identifies four elements influencing
the spread an innovation: the innovation itself, communication channels, time, and a social system. Ajzen
(1985) Theory of Planned Behaviour describes the use of an innovation as the process in which attitudes of
people, their perceived behavioural control and the subjective evaluation of their behaviour predict intentions
to engage in a particular behaviour. The Technology Acceptance Model (Davis, 1989), is an information
systems theory that models how users come to accept and use a technology, based on the perceived useful-
ness and the perceived ease of use. The framework of Feitelson & Salomon (Beuthe et al., 2004) describes
the adaptation of innovations, they identify three kinds of feasibility (technical, political, social) as requisite
for the adaptation of transport innovations.

Although all these frameworks have their own characteristics and advantages, we choose for the frame-
work of Feitelson & Salomon as framework for this part of the study. This framework fits well in a context in
which many of these policies are implemented: It is often about socio-technical innovations, which often arise
as results of problems in society, where the effectiveness and feasibility of the innovations are often unsure.
The innovations often are not tangible, concrete tools, but more often policy concepts, like regulations or
incentives. Lastly, these policies are not driven by market, but are often ideologically and politically-driven,
resulting in the political and social feasibility being even more important.

Political economy model for transport innovations
Feitelson & Salomons’ (2004) framework describes the adaptation of transport innovations, and can be useful
to assess whether these policies or measures will successfully be adopted. Feitelson & Salomon distinguish
three kinds of feasibility; The technical feasibility, the political feasibility and the social feasibility (Beuthe
et al., 2004). The technical feasibility is often determined by experts. The social feasibility is suggested
to be a combination of the public perception of problems as well as the perceptions of the effectiveness of
the suggested innovation in solving these problems. The political feasibility is influenced by several factors,
which include the social feasibility (as politicians do want to represent their voters), but is influenced by
things like other interest groups and decision making procedures as well. Worth to mention is the fourth
feasibility, the economic, which is not shown in figure 3.3, but is mentioned as a separate feasibility in the
chapter of Feitelson and Salomon, which is meant as the benefits which must outweigh the costs.

One of the important aspects they describe is the perceived effectiveness; which they define as ‘The
perception of the effectiveness of the proposed innovation in addressing the problem (which can be seen as
the ‘public perception of the problem’)’. Although there a several measures introduced to reduce car traffic
in cities, the perceived effectiveness as well the feasibility of these measures is often unknown. With use
of this framework policies to achieve a carfree city can be evaluated, both on feasibility as on (perceived)
effectiveness.

Limitations of this framework include that the framework is static, it does not include changes over
time. Besides that, it is quite generic. To meet the last limitation, we add a theory from Khreis, May, and
Nieuwenhuijsen (2017) as well, which described the prerequisites for the implementation of carfree cities.

Prerequisites for the implementation of carfree cities
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Figure 3.3: Political economy model, Feitelson & Salomon (Beuthe et al., 2004)

The findings of Khreis, May, and Nieuwenhuijsen (2017), which described the prerequisites for the implemen-
tation of carfree cities (see 3.4), are strongly in line with the framework of Feitelson and Salomon. Although
they mention concepts like ’political vision and leadership’ and ’Dedicated funding’, which are not included in
Feitelson and Salomon’s framework, they do identify several factors which are in line with the feasibility and
effectiveness as well; The need of ’stakeholders involvement and support’ is mentioned, ’public involvement
and acceptability’ and an ’evaluation of the status and a post evaluation of the impacts’ as well. Hence, we
can state that evaluating the feasibility and effectiveness of possible interventions is helpful to fulfil these
prerequisites for the implementation of a carfree city.

3.3.2. Definition and measuring effectiveness
However, both effectiveness and feasibility can be seen as umbrella concepts, they include several aspects
which depend on the context. So first step is to define these concepts. Beuthe et al. (2004) describes
effectiveness as ‘The perception of the effectiveness of the proposed innovation in addressing the problem’.
However, as we will see in the Literature Review about carfree cities (see 3.1.4), the desired results (which
are related to the problem perception), are very broad and numerous. There is no clear definition to be
drawn about what actors consider as ’effective’.

The paper of Bojković, Petrović, and Parezanović (2018) aimed to come up with indicators outlining
prospects to reduce car use. However, the number of indicators they come up with is numerous as well, from
an ’urban sprawl index’, ’commercial speed of public network’ to the ’length of cycling network’. Although
these indicators will be very insightful, the availability of data is often questionable. One clear indicator that
is recurring from most of the papers in the literature review (see section 3), is the modal split change (in
number of trips). This indicator describes the way in which people shift between the different modalities.
We choose to include this indicator, as it provides a clear and objective insight in the use of cars. However,
although the reduction in the number of kilometres travelled by car is often a goal, this does not automati-
cally have an effect on the number of cars in the environmental surroundings. There still may remain several
cars on the streets which are not in use, but do still claim space in the surroundings. Therefore, another
indicator we use is the car ownership. This indicator is measured by the number of cars per household.
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Figure 3.4: Prerequisites of carfree cities, adapted from Khreis, May, and Nieuwenhuijsen (2017)

These two measures are in line with the framework of Krizek, S. L. Handy, and Forsyth (2009) (see figure
3.5), in which they related an increase in walking, cycling and PT, as well as a decrease in car ownership,
like reduced pollution and enhanced liveability. Because we know these indicators will lead to these benefits,
we do not have to measure all of the separate benefits, but will suffice with these two indicators.

These two indicators will be used to evaluate the effectiveness of the policies. Ideally, one would measure
a before and after situation. As mentioned by Nieuwenhuijsen and Khreis (2016), the reviews carried out into
carfree measures often have a lack of before and after evaluation to test the impacts of a specific intervention.
Although this kind of evaluation would probably give the most objective results, it is not possible to carry
out this kind of analysis in this thesis. However, in order to get useful results, there is another method as
well: In order to evaluate the effectiveness we will compare the indicators between a city with the policy
intervention implemented and a city that did not implement this intervention. Although this may come with
some ’noise’, this will provide insightful results whether the intervention can be evaluated as effective or not.

3.3.3. Definition and measuring feasibility
Feasibility can be seen as umbrella concept as well, but Feitelson & Salomon already distinguished three kinds
of feasibility; The technical feasibility, the political feasibility and the social feasibility. With the technical
feasibility we will assess whether the policy is technical feasible, i.e. is it possible to implement the policy
in Dutch cities, and under what requirements, challenges and limitations. We will asses the social feasibility
on base of the public perception of problems and their perception of the effectiveness of the policy, will the
policy be implemented by society? The political feasibility will be assessed by an analysis of the political
environment, are there clear majorities, how are political parties affected by interest groups, what is their
role in decision making? Measuring these feasibilities is hardly possible in a quantitative way, therefore we
will use a qualitative manner being semi-structured interviews.

3.3.4. Theoretical evaluation framework
A visual representation of the structure of the evaluation described above can be found in figure 3.6. Note
the connection between effectiveness and feasibility (dotted line). There are arguments to assume that there
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Figure 3.5: Framework modal share and car ownership and long-term impacts on community level, adapted from Krizek, S. L. Handy,
and Forsyth (2009)

is a link here. However, that cannot be stated with complete certainty. Therefore, this possible relation is
represented by a dotted line. This relationship is elaborated on in subsection 5.4.3.
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Figure 3.6: Evaluation framework: Structured representation evaluation policies





4
Potential policies

This chapter aims to identify government policies contributing to the realisation of low-car or carfree cities.
In order to come up with a list of potential policies a search has been conducted with use of scientific
literature, policy documents and interviews. Section 2.2 describes the methodology to find these policies,
including the search process and assessment of the policies.

4.1. Results of a broad search into policies
As described in the methodology section (see 2.2), we carried out a search into policies with use of three
methods. At first we analysed scientific literature, secondly we analysed policy documents of ten munici-
palities (selection process of municipalities can be found in the methodology section, 2.2). Lastly, we used
the interviews with experts to find policies. Goal of this search was to find policies that contribute to the
realisation of low-car or carfree cities. The search into scientific literature provided almost 60 (unique) policy
measures based on 90 sources. The search into policy documents provided over 225 (not unique) policy
measures based on approximately 64 sources. It is important to emphasise that ’a policy’ is broadly inter-
pretative. The policies found vary from abstract (stimulate use of public transport) to more specific (public
campaign to bring children to school by bike or foot instead of car) policies.

We analysed the policies found in literature based on a number of aspects: We evaluated whether the
sources provided a clear evaluation of the effectiveness and the feasibility of the policy; We evaluated whether
the authors assessed, valued or considered the policy as effective and as feasible or not?; and we evaluated
whether this policy is already implemented, and if so, in which city. The policies found in the policy docu-
ments have been evaluated on the following aspects: Does the source have a clear evaluation or expectation
of the effectiveness and feasibility of the policy; Does the author mention that this policy is planned to be
implemented; And does the author mention that this policy has already been implemented. We made an
estimation about the expected implementation effort of the policy (high/ medium/ low) as well as the nature
of the policy (honey or vinegar, i.e. reward- or sanction-based), for both the policies found by literature as
policy documents.

In order to get more insight, we grouped the several measures into eleven groups. The findings of this
search are represented in two overview-tables, which can be found in Appendix D. Here we first discuss
the eleven groups, followed by an overview table of the groups of policies, an analysis of the policies, a
comparison between the policies from Literature and the Policy documents as well as some ’other findings’.

4.1.1. Groups of measures
This subsection provides a short overview of the characteristics and contents of the groups of policy measures.

Restrictions on car movement
When one thinks of policies which contribute to the realisation of low-car or carfree cities, this group of
measures will probably be one of the first concepts which come to mind. There is a list of various forms
that can be described as a restriction on car movement, varying from car restrictions in city centres to high
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occupancy vehicle lanes, in which only cars with more than two people in it are allowed to use this lane.
However, most of these measures include a restriction for cars on a certain street or in a certain area. In
literature this measure is often perceived as effective. Although in just a few papers based on numbers (e.g.
Nijland and Meerkerk, 2017; Tight, Rajé, and Timms, 2016; Simićević, Vukanović, and Milosavljević, 2013),
several of the papers mentions positive impacts of these measures. Feasibility is not always clear described,
however, some papers mention that these measures are feasible, like the introduction of traffic calming zones
in Delft and Darmstadt. Looking at policy documents, there are several cities which have plans for these
kinds of measures, including traffic calming areas, low-car city centres and stricter access for cars in parts
of the cities. Some of them are quite easy to implement (car restriction in a city park, Groningen), others
are much more difficult to realise (Improvement of sector-model with an inner and outer ring, Groningen).
This group of measures can often be described as being quite effective, relatively easy to implement and
intervening directly into the reduction of car traffic.

Restrictions on car movement Literature Policy documents
Number of measures identified 18 15
# effectiveness evaluated (# of which perceived effect.) 10 (6) 0 (n/a)
# feasibility evaluated (# of which perceived feas.) 6 (3) 0 (n/a)
# honey vs # vinegar 1 / 17 0 / 8

Table 4.1: Search results group ’Restrictions on car movement’

Restrictions on parking cars
With restrictions on the possibility to park cars, several sub goals are achieved. On one hand, these restriction
are ought to lead to fewer cars parked on the streets, resulting in more space for recreation and a pleasant
living environment. At the same time, this restriction is ought to lead to fewer car-movements; After all,
when it will take a lot of time and effort to park your car, people are more likely to consider other modes
of transport. The measures that are described in literature include measures like residents parking programs
and the reduction of parking supply. Although some of these sources mention the effectiveness (like ”park-
ing supply can significantly determine household car ownership decisions”, based on stated preference (Guo,
2013)), it is not possible to draw a clear conclusion about to what extent such kinds of policies lead to the
realisation of low-car or carfree cities. Feasibility of these kinds of measures is not mentioned at all in these
papers. When we look at the policies of municipalities, these kinds of measures play an important role:
Several municipalities are planning to tighten the parking policies. The norms for parking places (parkeernor-
men) in new developments are often seen as an important method to get to low-car areas. However, none
of these policy documents mention the perceived effectiveness of these measures; Or to what extent this
measure will lead to fewer cars the streets. Although some of them speak about some aspects of feasibility
(like need of Public Transport in the surroundings), none of them provides a clear evaluation framework of
the feasibility including the impacts. Although the papers in the literature mentions some good results for
effectiveness, it is unsure whether the stricter parking-standards in Dutch cities will lead to similar effects.
In general, these kinds of measures are promising, but much is unknown about the effects and impacts of
these kinds of measures.

Restrictions on parkings cars Literature Policy documents
Number of measures identified 3 10
# effectiveness evaluated (# of which perceived effect.) 2 (2) 0 (n/a)
# feasibility evaluated (# of which perceived feas.) 0 (0) 0 (n/a)
# honey vs # vinegar 0 / 3 1 / 9

Table 4.2: Search results group ’Restrictions on parking cars’

Price measures
Strongly related to the first two groups of measures (Restrictions on car movement and parking), is the
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group of price measures. These kinds of measures do no restrict the use of cars, but makes the use of a car
unattractive by increasing the costs. One of the main ways to do so is the use of congestion or urban tolls.
The idea is simple: When many people want to use a certain place of road, the price to use this spot will
be higher. The objective of this policy is using the price mechanism in order to make people aware of the
fact that they create additional congestion, to make them pay for the additional congestion and negative
externalities they create, and making them aware of their impact on the environment. The same principle can
be used when it is about the parking of cars by using parking fees. In literature these kinds of measures are
described quite elaborately, including some interesting examples like the London and Stockholm congestion
charge. Even the feasibility of the Stockholm and London congestion charges are described by some papers
(e.g. Leape, 2006; Eliasson et al., 2009), and were assessed as being feasible. However, when we look at
Dutch municipalities, we found no clear examples of a congestion charge or urban toll. This is interesting,
as the perceived effectiveness by literature is high, and these kinds of measures are seen as feasible. Reasons
can be that these kinds of measures are seen as ’vinegar’ measure, citizens will experience this measure as
restricting, making this an unpopular measure. Besides that, a congestion charging like London has a big
impact and will take a lot of time and effort to be implemented, which may have a negative impact in the
willingness to implement this measure. Other reasons may be the regularly recurring national discussion
about road pricing (kilometerheffing), possibly leading to reluctance of municipalities to take local measures.
On the other hand, what we do see in Dutch cities is the use of parking fees in order to influence the use of
cars. However, although these kinds of measures are expected to be feasible, the policy documents do no
provide clear evaluations of the perceived effectiveness of the policy measures. Only few literature sources
evaluate the effectiveness, for example Simićević, Vukanović, and Milosavljević (2013), who modelled the
price elasticity of parking (i.e. higher fee, lower demand). In general, price measures can be considered as
effective, however, the implementation of these kinds of measures in Dutch cities is (except for parking fees)
remarkably low.

Price measures Literature Policy documents
Number of measures identified 18 3
# effectiveness evaluated (# of which perceived effect.) 14 (12) 1 (n/a)
# feasibility evaluated (# of which perceived feas.) 6 (2) 0 (n/a)
% honey (vs vinegar) 2 / 16 0 / 3

Table 4.3: Search results group ’Price measures’

Sharing initiatives and intermodality
This group of measures is based on methods to use cars more efficiently, by introducing sharing initiatives
and stimulating intermodality. In both literature as the policy documents this group is described quite elab-
orately. Over the past years several ways have been introduced, in first instance mainly based on carpooling,
later on with stronger focus on car-sharing, and more recently with the introduction of Mobility-as-a-service
(MaaS), which is a mobility concept, in which the consumer uses different means of transport via one sub-
scription. In literature these kinds of measures are often seen as effective, although they often lack clear
results or numbers about the extent in which these measures realise low-car or carfree cities. In policy
documents we see that almost all cities have (multiple) forms of sharing initiatives in their cities, and that
MaaS is often mentioned as one of the methods that is expected to play an important role in the ’mobility
transition’. However, at the same time we notice that the supply of different forms of sharing initiatives is
way higher in the bigger cities like Amsterdam (several suppliers, several modalities like e-scooters as well,
mobility hubs), than in the smaller cities like Helmond. Main goal of these concepts is to seduce car drivers
to get rid of (one of) their own car(s) or reducing the number of kilometres they drive, and seduce them
to choose for a shared solution instead. Although this concept is on the rise, it is still questionable to what
extent this revolution will lead to low-car or carfree cities.

Making Public Transport more attractive
An important way of realising and enabling a low-car or carfree city, is to make other modes of transport more
attractive, in order to seduce car drivers to make a shift in their way of travelling. This group of measures
is an important example in doing so: Making Public Transport more attractive. However, although these
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Sharing initiatives and intermodality Literature Policy documents
Number of measures identified 10 18
# effectiveness evaluated (# of which perceived effect.) 7 (5) 0 (n/a)
# feasibility evaluated (# of which perceived feas.) 0 (0) 0 (n/a)
% honey (vs vinegar) 9 / 0 18 / 0

Table 4.4: Search results group ’Sharing initiatives and intermodality’

kinds of measures are quite elaborately described in literature and are often implemented in cities, it is still
not completely clear to what extent this leads to a change of modal split. Satiennam et al. (2016) report an
effective introduction of a Bus Rapid Transit system and Eriksson, Nordlund, and Garvill (2010) reports an
effective improvement of the Public Transport transit design, but numbers that substantiate the modal split
change by upgrading or expansion of the public transport system in cities that are similar to Dutch cities are
hard to find. Although reports like the one from Hoen et al. (2019) states that investing in public transport
and bicycle accessibility has a higher return than investing in car accessibility, the effect in large cities is
more limited due to their current good public transport accessibility, and that report still does not provide
clear figures as to what this means for the modal split change. We find the same, when we look at the policy
documents: Several measures are mentioned to improve Public Transport, but the expected effectiveness is
not mentioned. At the same time many of these measures have a high impact: It is often difficult and costly
to improve the public transport network, especially when it comes to railways. At the same time this group of
measures may be considered to be a key element in the shift towards carfree or low-car cities, which is probably
the reason we see numerous measures in policy documents that are about improvements of Public Transport.

Making PT more attractive Literature Policy documents
Number of measures identified 11 45
# effectiveness evaluated (# of which perceived effect.) 7 (4) 0 (n/a)
# feasibility evaluated (# of which perceived feas.) 1 (0) 0 (n/a)
% honey (vs vinegar) 11 / 0 45 / 0

Table 4.5: Search results group ’Making Public Transport more attractive’

Making walking and cycling more attractive
Strongly related to ’making Public Transport more attractive’, is this group of policy measures: Making
walking and cycling more attractive. There is a very wide variation in possibilities to achieve this; Varying
from the improvement of pedestrian crossings and quality of cycle paths, to improvement of regional cycling
connections, to expansion of the capacities of bicycle parkings. The number of measures found in policy
documents is high: Almost 100 measures. To a large extent the same applies here as in investing in public
transport: Many governments use this policy measure; it is often seen as necessary in the mobility transition;
but at the same time, the effectiveness is hardly known, both in literature as in policy documents. What
applies to Public Transport also applies here: These measures can be seen as honey measures; Positive
incentives are provided to convince car drivers to switch. These measures are therefore popular by policy-
makers. Almost all municipalities are investing in such kinds of measures, some already for decades (e.g.
Houten), others took in recent years the big leap (e.g. The Hague). The fact remains that although it is
plausible that focusing on bikes and pedestrians results in fewer car kilometres, measurable results are often
lacking. Only a few municipalities try to come up with a good substantiation of the expected effectiveness
of the package of measures (such as the municipality of The Hague, see also the measures under ’packages’
below). However, the expected effect on modal split is not known for any of the individual measures. Here,
too, we conclude: Making walking and cycling more attractive can be seen as promising, but it is difficult
to properly substantiate its effectiveness and feasibility.

Information campaigns to promote sustainable travel
This group of measures is one of the easiest ways to try to realise a shift towards carfree or low-car cities,
at least, when we look at the effort it takes to implement these kinds of measures. It does not require huge
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Making walking and cycling more attractive Literature Policy documents
Number of measures identified 9 92
# effectiveness evaluated (# of which perceived effect.) 4 (3) 0 (n/a)
# feasibility evaluated (# of which perceived feas.) 2 (2) 0 (n/a)
% honey (vs vinegar) 9 / 0 78 / 0

Table 4.6: Search results group ’Making walking and cycling more attractive’

investments and probably does not result in public disagreement. At the same time, both literature as policy
documents do not have a clear evaluation or conclusion whether these kinds of measures can be regarded
as effective. Something like a public campaign to promote public transport may sound interesting and easy
to implement, but when the effectiveness is unknown is questionable whether these kinds of initiatives are
worth implementation. On the other hand, it is also not substantiated that these interventions do not have
any effect: They may be beneficial, as stand-alone measure or in combination with other measures.

Information campaigns to promote sustainable travel Literature Policy documents
Number of measures identified 4 8
# effectiveness evaluated (# of which perceived effect.) 0 (0) 0 (n/a)
# feasibility evaluated (# of which perceived feas.) 0 (0) 0 (n/a)
% honey (vs vinegar) 2 / 0 8 / 0

Table 4.7: Search results group ’Information campaigns to promote sustainable travel’

Sustainable housing
This group is somewhat different than all others: Where many of the other measures are aimed at re-
ducing car use afterwards using a repressive approach, this group has a more preventive approach. With
sustainable housing, neighbourhoods are designed and developed carfree or low-car, which reduces both car
ownership and car use. Although Sustainable housing is quite a broad concept, we focus on one of its
aspects; Carfree Neighbourhoods. This phenomena is described quite broadly in literature. Several example
are mentioned, in countries like Germany (Vauban), the Netherlands (Amsterdam), and Austria (Vienna).
Both the effectiveness as feasibility is evaluated quite well, with convincing results. The carfree neighbour-
hoods mentioned showed to be both effective as feasible. The impact of these kinds of developments are
high, the example neighbourhoods show that it take quite a lot to develop such a neighbourhood, on both
the legal side, participatory side, organisational side as political side. However, when we look at the policy
documents, sustainable housing has less attention. There is just one example of planned development of a
carfree neighbourhood, being the Merwede Kanaal Zone in Utrecht. Although we know that Amsterdam has
a carfree neighbourhood as well (GWL-terrain), this kind of policy is hardly applied in Dutch cities, which
is interesting, as the expected effectiveness is quite high. Remark that has to be made is the concept of
’self-selection’; it may be the case in these examples that people that already live carfree are inclined to live
in these kinds of neighbourhoods, which may mean that the effect on the modal split change is relatively small.

Sustainable housing Literature Policy documents
Number of measures identified 6 1
# effectiveness evaluated (# of which perceived effect.) 4 (4) 0 (n/a)
# feasibility evaluated (# of which perceived feas.) 2 (2) 0 (n/a)
% honey (vs vinegar) 6 / 0 0 / 0

Table 4.8: Search results group ’Sustainable housing’

Low-car design of cities
This group is related to both Sustainable housing as Restrictions on car movement. Examples of this group
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are intervening in the built environment; increasing densities; reducing street width; densification of the inner
city and Transport Oriented Development. The impact of these interventions is often high: It takes a lot to
come to higher densities in cities. At the same time, these kinds of interventions may be essential when it
comes to carfree development in cities. However, there are no clear conclusions that can be drawn from the
literature about the effectiveness of these kinds of measures. Several municipalities mention interventions
related to a low-car design of cities, but most of them are more high-level future visions than concrete
measures. Although these policy measures may strongly contribute to low-car or carfree cities, there often
remains a lot of work to be done for these municipalities.

Low-car design of cities Literature Policy documents
Number of measures identified 8 11
# effectiveness evaluated (# of which perceived effect.) 2 (1) 0 (n/a)
# feasibility evaluated (# of which perceived feas.) 0 (0) 0 (n/a)
% honey (vs vinegar) 1 / 5 2 / 0

Table 4.9: Search results group ’Low-car design of cities’

Freight
Although the distribution of freight play quite an important role in getting to carfree, the search in both
literature and policy documents yielded only limited concrete policy measures on this field. What is mainly
mentioned are innovative forms of urban distribution, for example through hubs around the city from where
distribution continues with smaller carts or bicycles. However, the effectiveness and feasibility is still uncer-
tain. Although this is an important part of the transition to carfree or low-car, cities mainly seem to focus
first on the reduction of private cars.

Side note/ Example

Forms of city logistics do not yet seem to be widely adopted in Dutch cities. Although several cities
have set up a variety of forms of urban distribution over the last years, still most of the goods are
transported with traditional trucks and vans (Wiegerinck, 2019). At the same time, there is an
increase in market-driven initiatives. Two examples: 1) CoolblueFietst: The delivery of Coolblue
orders by bicycle, in a paper bag. 2) DHL Cityhub: A customised trailer which can carry up to four
containers for the DHL Cubicycle (a cargo bicycle).

Freight Literature Policy documents
Number of measures identified 3 9
# effectiveness evaluated (# of which perceived effect.) 0 (0) 0 (n/a)
# feasibility evaluated (# of which perceived feas.) 1 (1) 0 (n/a)
% honey (vs vinegar) 1 / 0 8 / 0

Table 4.10: Search results group ’Freight’

Packages of Measures
Although the search into policy in literature did not provide packages of measures, these packages may be
seen as one of the major ways to get to a low-car of carfree city. Although there are numerous policies
described above, only few will be implemented solely. Therefore we also analysed some of the packages
introduced in the policy documents. This often included a mobility plan, with numerous policy measures
introduced in the same document. Others include a Bike Action Plan (Utrecht) or a traffic circulation plan
(Gent). Although it was probably hard for municipalities to describe the expected effectiveness of individual
measures, the city of The Hague tried to come up with an evaluation of the expected effectiveness of their
mobility plan, which is evaluated every two years. On one hand these packages are not very useful for other
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municipalities, as they are a customised product, specifically made for a certain municipality. On the other
hand, these packages may provide interesting insights and inspiration for other municipalities. On top of
that, it is plausible that a complete transition towards low-car of carfree can only be realised with a package
of different measures, rather than individual measures.

Packages Literature Policy documents
Number of measures identified 0 5
# effectiveness evaluated (# of which perceived effect.) n/a 2 (n/a)
# feasibility evaluated (# of which perceived feas.) n/a 1 (n/a)
% honey (vs vinegar) n/a 0 / 0

Table 4.11: Search results group ’Packages of Measures’

4.1.2. Analysis of policies
This subsection includes a short analysis into some of the characteristics of the policies, based on the aspects
on which the policy measures have been analysed (see section 2.2). A summary of the findings per group
can be found in table 4.12, including the averaged response to the different aspects.

Effectiveness
There is a number of observations that can be made. At first, it is remarkably that in almost all policy
documents a clear evaluation or assessment of the (expected) effectiveness is missing. Although the reports
expect the policy interventions to be effective, this is not substantiated with numbers. Remark that has
to be made is that we only analysed policy documents, it is possible that behind these policy documents
analyses have been carried out by civil servants or mobility consultancies about the effectiveness. At the
same time it stands out that several (impactful) decisions have been made by city councils based on these
documents, without clear evaluation or expectation of the effectiveness.

In the literature review (see chapter 3) we found that there where hardly any clear analyses or evaluations
of ways to achieve carfree cities. Now we looked into policy measures that may contribute in the achievement
of low-car or carfree cities, more information about effectiveness is available (mainly due to the fact that we
now analysed individual measures instead of ’ways to achieve a carfree city’). At the same time, we must
conclude that effectiveness is being seen as very broad concept. Although these papers often speak about
interventions being effective, there are just a few that mention clear effects on for example car ownership or
kilometres travelled (Like ”We found over 30% less car ownership amongst car sharers and they drove 15%
to 20% fewer car kilometres than prior to car sharing”, (Nijland and Meerkerk, 2017), ”A reduction of car
use in Münster (Germany) from 40,5% in 2011 to 29% in 2013” (Tight, Rajé, and Timms, 2016)). Most
of the papers describe that the proposed measures are successful (or effective), but there are not always
indicators to conclude this or the indicators are not easy comparable. That makes a good comparison based
on effectiveness difficult, especially when we use our definition in which we look at modal split change.

Other point to mention is that about 20% of our analysed literature papers were based on Stated Pref-
erence (SP) techniques. Although SP has great advantages due to its flexibility, it is based on hypothetical
choices, potentially leading to bias. Revealed preference data have the advantage that they reflect actual
choices. There are only a few studies in the literature we used that used an ex-post evaluation of policy
measures (e.g Eliasson et al., 2009; Washbrook, Haider, and Jaccard, 2006).

Although it may be beneficial for municipalities to take a look into the scientific literature to substantiate
their proposed policy interventions, it seems like this is not happening much yet. Possibly on the one hand
because this always involves a lot of customisation to the specific municipality, or on the other hand because
the literature does not always provide unambiguous and easy interpretative numbers regarding effectiveness.

Feasibility
Only a few of the studies found in literature come up (in one way or another) with an evaluation of the
feasibility. As well as effectiveness, feasibility is a broad concept, too. However, this feasibly does not always
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Restrictions on car movement Literature Yes Yes No n/a Yes M V
Policy documents No - No - Yes L V

Restrictions on parking cars Literature Yes Yes No n/a Yes L V
Policy documents No - No - Yes L V

Price measures Literature Yes Yes Yes n/a Yes M V
Policy documents No - No - Yes M V

Sharing initiatives and
intermodality Literature Yes n/a No n/a Yes M H

Policy documents No - No - Yes L H
Making PT more attractive Literature Yes n/a No n/a Yes M H

Policy documents No - No - Yes M H
Making walking and cycling
more attractive Literature Yes Yes No n/a Yes M H

Policy documents No - No - Yes M H
Information campaigns to
promote sustainable travel Literature No n/a No n/a Yes L H

Policy documents No - No - Yes L H
Sustainable housing Literature Yes Yes Yes Yes Yes H n/a

Policy documents No - No - n/a H n/a
Low-car design of cities Literature n/a n/a No n/a Yes M V

Policy documents No - No - Yes H n/a
Freight Literature No n/a No n/a Yes M H

Policy documents No - No - Yes M H
Packages of measures Literature - - - - - - -

Policy documents Yes - No - Yes H H
* Note that effectiveness can be seen as a very broad concept; we did not asses whether the interventions can be evaluated as effective
in our terms (i.e. getting to carfree or changing modal split), but were regarded, seen as or evaluated by the authors as effective,
including their definition of ’effectiveness’.

Table 4.12: Overview Policies
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come to the attention. It is rarely included as a separate concept in the analyses, and preconditions or re-
quirements for feasibility are rarely mentioned. This is the case in both the studies we found in the literature
as in the policy documents. This is remarkable, especially since feasibility can be seen as a precondition for
the successful roll-out of policy measures. At the same time, it is important to emphasise that many of these
interventions are government-driven. In this sense, feasibility may sometimes be less relevant than when it
comes to interventions in the private market, where these interventions have to be adopted by customers.
Although this also applies to the government in a sense, the government can also impose measures. Certainly
when it comes to so-called ’vinegar’ measures, although the feasibility may be debatable, yet the government
can oblige such policy measures to society.

In any case, although many of the policies found have already been applied in reality, the feasibility of
these measures does not always seem to have been thoroughly investigated. At the same time, it can be
assumed that many of these measures are copies of measures that have already been applied elsewhere, and
that the implementation in practice may also be seen as a feasibility test in some of the cases.

Implementation in cities
Almost all of the policies we found have already been implemented in one or some cities. We have not
been able to find a lot of innovative or new kinds of policies, except for some interventions regarding to the
last-mile delivery of freight in cities. On one hand that may be logical, as many municipalities will rather
choose for proven interventions instead of unproven innovations. At the other hand this is a pity, as several
Dutch municipalities have great ambitions in this area and new innovations maybe useful and insightful for
other municipalities.

Implementation effort
The main observation here is that the policies found greatly vary in terms of the impact of their imple-
mentation. Some are simple and can be implemented immediately, others cost much more time and effort.
What we do see is that municipalities mainly opt for relatively many low impact measures. Impact-rich
development such as Transport Oriented Development is in some documents referred to, but in these policy
documents this mainly remains a vision and is not yet made concrete any further. At the same time, it also
makes more sense to elaborate such measures in proposals like zoning plans or long-term development visions.

Honey/ Vinegar measure
In general we see two groups of measures, on one hand we have a group of measures that has a goal to
counter the use and ownership of cars often by restrictions and discouraging (vinegar measures), on the other
hand we have the group of measures that has a goal to seduce or convince with positive incentives or rewards
to choose for alternatives (honey measures). Measures from the latter group are often more attractive to
implement, as citizens will not experience restrictions and prohibitions but advantages and positive incentives
instead. We see that both of these groups are represented in our list of potential policies. The first group
(vinegar) often targets car drivers, the other group (honey) is often based on Public Transport or cycling
and walking, in order to try to let car drivers switch their mode of travel. For some measures it is debatable
whether the intervention can be seen as honey or vinegar: Sustainable housing is seen by many as a positive
incentive when they have free choice to live there, but this is different when people are obliged to live in this
form of housing.

A quick look at a comparison between measures being honey or vinegar and their effectiveness might
indicate that vinegar measures are regarded to be more effective, but the way in which we did analyse this
data does not provide enough evidence to be able to conclude this.

4.1.3. Literature versus policy documents
In this subsection a comparison will be made between findings in the literature versus the findings in the
policy documents. Some observations:

• Honey versus vinegar. When comparing vinegar versus honey measures, in literature we see that
a small majority of the policies we found is honey-based (approximately 55%), but looking at the
policy measures we found in the policy document the vast majority is honey-based (almost 90% versus
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10% vinegar-based). This seems to indicate that Dutch policymakers prefer to propose honey-based
measures.

• Dutch policymakers also seem to have a strong preference for proposing measures that aim to encourage
cycling and walking. Here we also see a difference between the number of measures we found related to
biking or walking in the policy documents (35% of total) versus the ones we found in literature (15% of
total). At the same time, this can also be explained by the characteristic features of the Netherlands,
being cyclists- and pedestrians-friendly and the historically developed preference for biking and walking.

• There is also a remarkable difference when it is about the pricing measures: We see this in abundance in
literature, but we can hardly discover these kinds of policy measure in the Netherlands. Certainly when
it concerns congestion charging or an urban toll, this is discussed quite extensively in the literature,
but we hardly see this in the Dutch policy documents.

• As mentioned earlier, we hardly see any substantiation of the expected effectiveness of the proposed
measures by municipalities.

• The feasibility is also often underexposed in the Dutch policy documents.

• Finally, we see that especially in recent years, more and more extensive mobility plans and visions
have been presented by Dutch municipalities. Almost all of them include extensive attention and
commitment to stimulating public transport, bicycle and pedestrian.

4.1.4. Other findings
In this subsection some additional findings will be described.

• Although the goal of most of the policies found is the realization of fewer cars in one way or another;
the underlying goals often vary widely. Improved quality of life is mentioned, reduction of traffic
accidents, better air quality, CO2 reduction, PM10 reduction, and so on. This makes it difficult to
define effectiveness as an indicator, as the underlying goals differ considerably. It is therefore important
to keep an eye on the underlying reasons or needs to strive for a carfree city.

• In some cases, potential goals and outcomes of policies may even been contradictory, e.g. ”Based on
our study, active- and public-transport commuters are often at risk of higher air pollution and noise
exposure than private car users” (Okokon et al., 2017). It is therefore important to keep the goals or
aims in mind when municipalities choose certain policy measures.

• As stated by Nieuwenhuijsen and Khreis (2016), ”generally, these reviews reveal a lack of before and
after evaluation to test the impacts of a specific intervention”. This is also the case in the policies
we found, ideally, analyses would have been carried out using a before and after situation, but this is
rarely the case.

• As stated above under the ’packages’ group, probably one of the key elements to achieve a low-car
or carfree city is to carry out a package of measures. Although there are only a few documents that
describe such kind of packages, this may be an important element into the achievement of carfree
cities. Therefore in chapter 6 we will analyse combinations of policies.

4.2. Policies to include in evaluation chapter 5
One of the main conclusions of our search into potential government policies contributing to the realisation
of low-car or carfree cities, is that the possibilities are almost endless. Each of these policies have their own
characteristics and advantages, and although we divided the policy measures into groups there is still some
variation within the groups. However, unfortunately we did not find clear evaluations of the effectiveness
and feasibilities of these policy measures. Therefore we will analyse some of these policy measures in more
detail in the next chapter.

Ideally we would thoroughly analyse all groups of measures. However, for practical reasons such as time
limitations (as this is a student thesis) we made the decision to only include three groups of policies (in which
the amount of three is an arbitrary number, motivated by practical reasons such as keeping the interviews
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manageable). Although in the end the choice which of the three policies to include is an arbitrary choice as
well, the underlying aim is that we choose policies whose evaluation is expected to provide valuable insights
for Dutch municipalities. Next to that, we try to cover as much of the possible methods as possible. Bound-
ary condition is that the effectiveness of the policy can be quantified by comparing municipalities with and
without the policy intervention. An analysis of reasons why (not) to include policies can be found in table
4.13. We choose to analyse the following main groups in-depth: Price measures, making Public Transport
more attractive and Making walking and cycling more attractive. However, we choose to broaden these group
to some extent, for two reasons: 1) We see in practice that there is not always a clear separation between
groups of measures, but that they complement each other (for example; combining sharing-initiatives like
MaaS and Public Transport provide synergy). 2) With the in-depth evaluation we try to cover as many of
the policies as possible, by broadening the groups we are able to cover more of the potential policies.

Group of measures Reason (not) to include Include
Restrictions on car
movement

Already often used in the Netherlands. Lower chance of new insights, and
difficult to make a quantitative comparison between municipalities with
and without this intervention.

Restrictions on park-
ing cars

Already often used in the Netherlands. Lower chance of new insights.
Much is unknown in changing parking standards (parkeernormen), but it
is difficult to quantitatively compare between municipalities.

Price measures Expected effectiveness and feasibility of price measures are regarded as
high. At the same time we do not know any examples of an urban toll
zone in the Netherlands. New insights may arise.

V

Sharing initiatives
and intermodality

More and more is becoming known about this policy and can be seen as
promising, but it is difficult to make a quantitative comparison between
municipalities with and without this intervention.

Making PT more at-
tractive

Since long many municipalities see investing in Public Transport as an
important tool in the reduction of the use of cars, or even as prerequisite
for a successful low-car city. At the same time, investments in PT are often
expensive and take some time. The effect of investing in PT on a modal
split change is not always clear.

V

Making walking and
cycling more attrac-
tive

Especially in recent years Dutch municipalities have high ambitions when it
is about stimulating walking and cycling in their cities. Although a number
of investments are being made, there is often a lack of clear evaluations of
the expected effectiveness and feasibility of these investments. Does this
policy live up to its expectations and what is still lacking?

V

Information cam-
paigns to promote
sustainable travel

It is difficult to quantify the effects of these measures and the impact for
municipalities is expected to be relatively low.

Sustainable housing Not expected to be a main focus-group for municipalities. On top of
that difficult to quantify effects as residential self-selection may play an
important role.

Low-car design of
cities

Useful for municipalities to include, but hard to compare the effect of
measures like densification and TOD between municipalities.

Freight Emerging and insightful for municipalities, but at the same time a clear
quantitative comparison is difficult because there are still few clear exam-
ples implemented.

Packages of Mea-
sures

Groups of measures, therefore too broad to properly evaluate.

Table 4.13: Overview policies (not) to include in in-depth evaluation chapter 5
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The following three groups of policies will be evaluated in-depth:

• Price measures and restraining cars: As described, price measures and especially toll zones, are not
often used in the Netherlands. As price measures have link with other forms of car restrictions, we will
look at price measures and other forms of restraining cars in cities.

• Improvement and innovation of collective transport services: This group includes policies to make
Public Transport more attractive, but also includes other forms of collective transport like Mobility as
a Service or shared e-scooters.

• Making slow traffic more attractive: Last group to analyse are policies to make low-traffic more
attractive, for example by improvement of the walking and cycling network, facilities or a low-car design
of cities.

These groups will be described more elaborately in chapter 5. With these groups of measures we have
a varied range of interventions. Interventions within these groups may require both low as high effort to
be implemented; include both ’vinegar’ as ’honey’ measures; one is car-focused, two other focus on other
modalities; and these interventions could be implemented by almost any Dutch municipality.



5
Evaluation of policies

This chapter aims to evaluate the policy measures based on both their effectiveness as feasibility. We chose to
evaluate three groups of measures in-depth (see subsection 4.2 for substantiation), including ’Price measures
and restraining cars’, ’Improvement and innovation of collective transport services’, and ’Making slow traffic
more attractive’. For this evaluation we use our evaluation framework, which we have developed in section
3, see figure 3.6. According to this framework, we evaluate on both the effectiveness and the feasibility,
based on data from Statistics Netherlands (CBS, OViN), a CE Delft benchmark (CE Delft, 2018b), policy
documents, scientific literature and interviews with experts. An elaboration on the methodology used for
this analysis can be found in subsection 2.3.

5.1. Evaluation Price measures and restraining cars
First a short introduction into the context and background of price measures and restraining cars. This group
includes numerous sorts of measures, as we found in chapter 4. Examples include for example measures like
parking fees or congestion charges, but may include restrictions like restricted access to a city centre or
traffic calming zones as well. However, when we evaluate the effectiveness we will try to isolate one of the
measures, in order to get a clear overview of the potential effectiveness. Here we choose to focus on price
measures, and urban toll zones specifically. These kinds of measures aim to reduce the car use in specific
areas, by making the use of a car unattractive by increasing the costs of it. One of the main ways to do so
is the use of congestion or urban tolls. The idea is simple: When many people want to use a certain place
or road, the price to use this spot will be higher. The objective of this policy is using the price mechanism
in order to make people aware of the fact that they create additional congestion, to make them pay for the
additional congestion and negative externalities they create, and making them aware of their impact on the
environment (e.g. Button, 1993; K. Small, 1998; K. A. Small, Verhoef, and Lindsey, 2007).

It is important to emphasise that there are different forms of price measures, both in type of area (e.g.
road, district, ring, corridor, highway, parking lot) as in form (e.g. congestion-dependent, time-dependent,
fixed price) (Löchl, 2006). Although for cities it is not necessary to have a congestion-dependent charge
when they strive for carfree or low-car (as a fixed price will also decrease car use), this congestion charging
is the most commonly used and described form of an urban toll. In addition, this concept seems to be
very suitable in striving for a carfree or low-car city. In that light, we choose to evaluate the ’congestion
charge’; a system which make road users pay a toll for using a congested road or for entering a congested
area, resulting in drivers choosing alternative roads, other times or other modes of transport (Downs, 2005).
Congestion charges have already been implemented in cities like London, Stockholm, Singapore, Milan and
Gothenburg.

37
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Examples

Several successful examples of the introduction of a congestion charge can be found:

London introduced the London Congestion Charge. Although urban congestion pricing schemes
were thought to be unworkable in first instance, in 2003 London imposed a daily charge for driving
or parking a vehicle on public roads within central London (Leape, 2006). A day pass for London
city centre costs around €13 (from Monday-Friday) (Transport for London, 2020)

Stockholm introduced in 2006 its time-of-day dependent cordon-based congestion charging system.
Ten years later, in 2006, the system was extended significantly by increasing the peak charge with
75% and including all car traffic between the north and south part of Stockholm (Börjesson and
Kristoffersson, 2018). Entering Stockholm city centre costs about €1-€4 nowadays, depending on
time and day (Transport Styrelsen, 2020).

5.1.1. Effectiveness
In the Methodology section (3.3), we discussed the way in which effectiveness can be described: Although
several definitions and aspects can be identified, we chose to focus on both the modal split as the car
ownership rate (see section 3.3). In this subsection we will analyse these two factors, by two main steps. At
first, we will carry out a search into the literature to see what has been written about the effectiveness of
the price measures. After that, we compare cities who did implement these kinds of measure with cities who
did not, supplemented by an analysis into the modal split before and after the introduction of congestion
charge in London. We chose to pick one example of this group in particular (being the urban congestion
zone). This is a (fairly) clear demarcated measure, which has been the subject of several research papers
and includes a clear before- and after- situation.

Literature about effectiveness
A search into literature provides a quite clear image (see table 5.1): In all cases the traffic volume decreases
after the introduction of a congestion charge. The size of this reduction strongly differs between the different
cities, but in general it can be concluded that in the literature we found (including several congestion charges,
e.g. London, Stockholm, Gothenburg, Singapore) the traffic volume of cars decreases, where the the traffic
volumes of Public Transport and bikes increases. This means that we see a modal shift from car to PT,
bike, and walking as well.

Several papers (e.g. Chin, 2009) describe the price elasticity of the congestion charges. However, this is
strongly dependent on numerous factors, like income, travel time and more. Only few studies researched the
effect of an urban toll zone on the car ownership rates. Ubbels et al. (2008) found that 2% of the people
they interviewed were (very) likely willing to sell their car after an introduction of road pricing. However,
the method they used was a stated choice interview. No evaluative studies have been found, analysing the
revealed changes in car ownership before- and after introduction of an urban toll.

With this look into literature we can conclude that the introduction of price measures in the past have
led to changes in modal share and that based on these examples it is plausible that congestion charging may
result in a positive impact on the modal split.

Comparison modal split between cities with and without intervention
Next step is to compare cities that did implement this intervention, with cities who did not. The findings can
be found in table 5.2, but some remarks have to be made. The London toll zone area has been compared
with similar areas in Birmingham (largest city in U.K. after London) and Amsterdam (Largest Dutch city).
We see some interesting differences, like the relatively low share of private cars in London when compared to
Birmingham, as well as a very low car ownership rate. Nevertheless, it not possible to draw clear conclusions.
On one hand the comparability is questionable: In total, the population of London is way higher than those
of Birmingham and Amsterdam. Historically there are some important distinctions between Amsterdam and
London as well (like the embedding of cycling in Dutch culture). There are also other factors that may play
a role, that we did not correct for (income, PT network, etc). This leads to the finding that no conclusions
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Author and
year

Method.
quality *

Intervention
strategy

Indicator Results

Leape, 2005 High London conges-
tion charge

Change in traffic volume (in
vkm, %)

%Cars: -34%;
%Vans: -5%;
%Trucks: -7%;
%Buses: +21
%Bicycles: +28%

Börjesson et
al., 2012

High Stockholm con-
gestion charge

Change in traffic volumes
over cordon (%)

-19%

Change of non-exempt traf-
fic across cordon (%)

-29,8%

Börjesson et
al., 2015

Medium Gothenburg con-
gestion charge

Change in traffic volumes
over cordon (%)

Charged hours: -12%. Un-
charged hours: -2%

Change of number of trips
(%), Commute

Car: -9%;
Public Transport: +24%;
Bicycles: -36%

Note: Authors
attribute drops of
cycling and PT to
cold weather in
2013

Change of number of trips
(%), Discretionary

Car: -7%;
Public Transport: -8%;
Bicycles: -13%

Chin, 2009 Low Manual Road
Pricing Singa-
pore

Change of traffic volumes
entering cordon (%)

Initially -44%, in 1988 -31%.

Electronic Road
Pricing Singapore

Change of traffic volumes
entering cordon (%)

-10% to -15%

Ubbels et al.,
2008

Medium Road pricing in
general

Car ownership, people (very)
likely willing to sell their car
(%)

2%

* Assessment of methodological quality source (e.g. thoroughness of analysis, stated vs. revealed, quality of substantiation)

Table 5.1: Literature about effectiveness of London Congestion Charge

about effectiveness can be drawn from this comparison.

Although it is not possible to draw conclusions from our analysis between cities with and without this
intervention, there is another method of analysing what the potential effect is on the modal split. Both
Leape (2006) as Transport for London (2010) came up with numbers about the modal shares before and
after the introduction of the congestion charge (2002 and 2003). With these numbers, we calculated the
modal shift (in %) (see 5.3). Although they used different classifications of modes of transport, there are
some clear differences between the before (2002) and after (2003) situation. As we have seen before, the
use of the car in both complete London as the toll zone declined. This decline has been compensated by
Public Transport, as well as by other modes. Although the urban toll zone had impact on both the area
itself, as the travel behaviour in complete London, the effect on the use of bike and walking is quite high in
the toll zone area, but can not be found in entire London as well.

These numbers clearly show the impact of the introduction of the toll zone in London: People shift from
using their car to other modes of travel. Together with our earlier findings from the literature, and the
comparison between cities, this intervention can be considered as effective, based on modal split.
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London
City
(toll
zone
area)

Birming-
ham
City
Cen-
tre

Amster-
dam
City
Centre

Characteristics
Population 136.000 27.000 87.000
Area (km2) 21 7,7 8
Population density (persons/ km2) 6.500 3.506 10.900
Mode share for all trips
Car (private) 19,6% 32% 16%
Public transit 37,6% 42% 24%
Biking 4,4% 2% 60%
Walking 38,4% 24% n/a
Car Ownership
Cars per 1000 residents 190 290 248
%people with access to car 43% 46% 52,6%

Table 5.2: Comparison of mode shares and car ownership number between cities, for substantiation, see Appendix E.

London toll zone mode
shares (vkm-based)

Entire London mode
shares (trip-based)

2002 2003 � 2002 2003 �
Cars 47% 35% -34% 46% 44% -5%
Vans 18% 19% 5%
Trucks 4% 5% 20%
Taxis 16% 21% 24%
Buses 3% 5% 40%
Motorcycles 8% 9% 11%
Bicycles 4% 6% 33% 1% 1% 0%
Public Transport 29% 31% 6%
Walk 24% 24% 0%

Table 5.3: Modal change after introduction London Congestion Charge, for London Toll Zone area (adapted from Leape (2006) and
for Entire London (adapted from Transport for London (2010)). Note that for the toll zone only vkm-based numbers were available.

5.1.2. Feasibility

Findings interviews - requirements, challenges and limitations
We asked the interviewees several questions regarding the three forms of feasibility, for all of the three
groups. The coded interviews can be found in Appendix D. Here we discuss the findings, regarding the most
desirable form of implementation of this group of measures; the technical feasibility; the social feasibility and
the political feasibility.

A wide range of examples came up, when we asked interviewees what they perceived to be a desirable
form of implementation, regarding this group of policy measures. On one hand pricing measures were men-
tioned, like a toll zone (respondent C, D, F) or parking fees (respondent A), on the other hand measures
like restricting cars in city centres (respondent B) or measures that aim to decrease the car-accessibility of
parts of the city were mentioned (respondent D, E, F). A question that arose by respondents C and D, was
what the goal of this intervention would be. They mentioned that a carfree city will not be achieved by a
toll zone, therefore more restricting measures are needed. However, they indicated that a toll zone may be
of great value when it is about countering congestion or reducing the number of cars in a city.
When it is about technical feasibility, in general the interviewees did not see many concerns, problems or
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limitations. Although several practical challenges were mentioned that may arise, pricing or restriction mea-
sures themselves will not be impossible due to technical constraints. Respondent C mentioned several of
these possible practical implications: For example the number of entry points to a city (the more points, the
more difficult); The balance between costs, effectiveness, susceptibility to fraud and social acceptance; and
increasing collection costs due to a complex system (e.g. London). What contributes to good feasibility when
it is about road-restrictions according to Respondent E, is the current message that is communicated by the
public space in a certain place (in function, form, use). Is it designed as a transit function? Then restrictions
will be difficult. Is it additional infrastructure, built later on? Then restrictions will be easier. Technical
limitations are currently still in place; Respondent A mentioned the example of pricing polluting transport in
the city of Utrecht; a proper classification of cars is not possible yet, but here too, development is taking place.

Social feasibility is a bit more difficult. Respondents A, B and F mention residents, which often initially
have a negative attitude towards these kinds of interventions, which can be challenging. However, as re-
spondent F refers to, although these measures are often perceived as negative, it does change car use of
citizens. A factor that is often mentioned by interviewees is the problem perception (respondent A, B, E). As
the problem of the amounts of cars may be greater or may be experienced as greater in large cities, this may
lead to a higher acceptance in these large cities. Factors mentioned that may increase the social feasibility
includes proper communication towards citizens (Respondent E, F) and a right way of framing (Respondent
B, D, F), i.e.: Road-restrictions or pricing is considered as negative, upgrading the environment is seen as
positive.

Feasibilities Price measures and restraining cars
Technical Social Political
Feasible

Mainly practical challenges
(4x)

Somewhat feasible

Residents often initially neg-
ative (3x)

Support increases with perceived
urgency (problem perception)
(3x)

Increase feasibility by:
Good communication (2x)
Good framing (3x)

Less feasible

Politicians have a percep-
tion that residents are against
(1x)

Subject often politicised (1x)

Frame-and-claim behaviour
politicians obstruct support for
support (1x)

Increase feasibility by: good
framing (pro-liveability) (3x),
offering good alternatives (3x);
link with positive impulse for
economy (2x); good revenue
allocation (1x).

Table 5.4: Feasibilities Price measures and restraining cars - Factors, and frequency being mentioned by interviewees

Like the social feasibility, interviewees mention some problems or challenges with political feasibility as
well. There are several factors that are mentioned. According to respondent C, politicians seem to have a
perception that residents are against pricing measures, leading towards fear for introduction of such measures,
while this perception often lacks solid substantiation. This respondent also mentions that the subject has been
politicised in The Netherlands; there has been a lot of commotion in the past about a national pricing system,
which have led to outspoken supporters and opponents, in which the media also plays a role. Respondent
F mentions the frame-and-claim behaviour by politicians, obstructing the search for support, i.e. right-wing
and left-wing political parties that frame plans being anti-car or pro-sustainability, sometimes leading to a
loss of support by counter parties. Factors that are mentioned to increase feasibility includes a good way
of framing (pro-liveability)(mentioned by respondent B, D, F), offering good alternatives (respondent A, D,
F), linking plans to a positive impulse for economy (respondent F) or good revenue allocation (respondent C).
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What stands out is the contrast between the different feasibilities. In general, this group is technically
feasible. There are some problems in terms of social feasibility, but the political feasibility in particular is
low. This appears to be a major obstacle to the introduction of this group of measures.

5.2. Evaluation Improvement and innovation of collective transport
services

First a small introduction in what we mean by the ’Improvement and innovation of collective transport
services’. One of the main ways to do so, is to increase the attractiveness of Public Transport (also see
chapter 4). However, this group is not limited to Public transport, but it also includes other forms of collective
transport, like Mobility as a Service (MaaS) or e-scooters. There are several ways in which municipalities can
implement this group of measures, on several levels. The possibilities are almost endless, but to mention some
of the possibilities: Municipalities can invest in public transport themselves by improving the PT-network,
they can facilitate or support new forms of collective transport or they can subsidise collective transport in
various ways.

5.2.1. Effectiveness
As described before we chose to focus on both the modal split and the car ownership rate as a way to
analyse the effectiveness (see Methodology section 3.3). In this subsection we analyse these two factors, by
two main steps. At first, we will carry out a search into the literature to see what has been written about
the effectiveness of measures to improve collective services. After that, we compare a city with a strong
collective services-focused design, with similar cities that are more car-oriented. We supplement this with an
analysis into the relation between the quality of public transport facilities and policy in cities and the modal
share of these cities.

Examples

Several (successful) examples of the Improvement and innovation of collective transport services can
be found:

Mobility hubs are an example of an innovation in the mobility sector. They provide a focal point
in the transportation network, seamlessly integrating different modes of transportation. These hubs
also enable the opportunity to accelerate public transport, by stretching routes between intersections
(removing these routes from residential areas and village centres and shifting these routes to the
main roads), and also maintaining the accessibility of public transport. They contribute to first– and
last mile connectivity and offer a multi-modal supportive infrastructure, bringing together modalities
like (e-)bikes, (e-)cargo bikes, (e-)scooters and/or (e-)cars, offering users a wide range of options to
experiment and use in various situations. Examples can be found in various cities, including cities
like Amsterdam, Utrecht and Delft.

Schaalsprong OV is another example of a policy to improve collective transport services. With
Schaalsprong OV, the Municipality of The Hague aims to expand the role of public transport in
the urban area in and around The Hague. Examples are improvements in timetables and network
developments, as well as mobility measures such as bicycle parkings at stops and mobility hubs, and
multimodal transport (ketenmobiliteit). The policy rests on two pillars: 1) Realising a future-proof,
more differentiated and demand-proof mobility system and 2) Renewed focus on public transport
with central PT-axles.

Literature about effectiveness
First, we take a closer look into the literature we found in section 4 (potential policies), in order to find

out what has been written about the effectiveness of these kinds of measures. We supplemented this with
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Author &
date

Method.
quality*

Intervention
strategy

Indicator Effect

Batty et al,
2015

Medium ‘Almost free’ Pt
passes provided
to the students
in Brussel

% of participants using PT
for journeys previously made
by foot or bike

26%

Abolishment of
PT fares in for
all of 68,000
residents of
Hasselt

Increase in usage of the bus
services (%)

After 1 year: +428%, after
10 years: 1319%

Improvements of
comfort, cleanli-
ness and safety

% increase in the number of
trips made over a 5-year pe-
riod

5%

Katoshevski-
Cavari, 2018

Medium A free park-and-
ride facility with
a free shuttle ser-
vice

% of the current riders that
have shifted from commut-
ing by car to this service
(survey)

>50%

Satiennam,
2016

Low Change current
public Transport
to Bus Rapid
Transport (with
equal travel time
and fare)

% of car users that would
switch to BRT (survey)

25%

Tuan, 2015 Low Introduction of
a Bus Rapid
Transit and Mass
Rapid Transit
system

Reduction of modal share
motorcycle and car users
(%) (survey)

-46% to - 49%

Vedagiri et
al, 2009

Low Introduction
of Bus Priority
System

Probability of shift of car
users, when bus has 10%
lower travel time (survey)

0,22

Vuk, 2005 Medium Introduction
Metro System
Copenhagen

� Modal shares (in %) before
and after introduction (sur-
vey)

Car: -15%; Bus: -13%;
Train: +30%, Metro: +∞
(From 0 to 9,6%)

* Assessment of methodological quality source (e.g. thoroughness of analysis, stated vs. revealed, quality of substantiation)

Table 5.5: Literature about effectiveness of measures into improvement and innovation of collective transport services
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other relevant papers that we found (see table 5.5).

We found several evaluations of implemented measures, but it is hard to compare those measures. The
evaluation criteria are not always clear and similar, and there is often a lack of a clear before- and after
evaluation. Especially on the indicators we chose (modal split and car ownership), we found only few papers
with clear results. Batty, Palacin, and González-Gil (2015) for example report an increase in the usage of
bus services (+428%) as result of offering free Public Transport, but they did not report what the corre-
sponding effect was on the decrease of car usage. Tuan (2015) is one of the few examples that reported
a reduction of the modal share of motorcycles and car users (between -46% and -49%) as a result of the
introduction of a Bus Rapid Transit System (BRT). However, this was a stated choice survey, instead of
an revealed evaluation. Another good example is the paper of Vuk (2005). He reported a decrease of 15%
in car usage after the introduction of a Metro system in Copenhagen. In general, the results these pa-
pers show are promising when it is about reducing the car usage. However, it includes individual measures,
and does not yet provide a clear conclusion as to whether investing in public transport can be seen as effective.

Comparison modal split between cities with and without intervention
Next step is a comparison between a city with a strong collective services-focused design, and similar

cities that are more car-oriented. The findings can be found in table 5.6. We find a higher number of
PT-share for Almere when compared to Haarlem and Tilburg. This is in line with our expectations, as we
expected Almere to have to a higher share of Public Transport, resulting from the PT-oriented design of
Almere. However, thus concluding that an PT -oriented design leads to a higher modal share of PT would be
premature, as there are also other factors that may play a role, that we did not correct for (income, quality
of road network, etc). Although this finding is in line with our expectations, we will have to substantiate
this with more data.

Gemeente
Almere

Gemeente
Haarlem

Gemeente
Tilburg

Characteristics
Population 213.000 161.000 217.000
Area (km2) 129 29 116
Population density (persons/ km2) 1650 5560 1870
Mode share for all trips
Car (private) 50,0% 37,6% 50,5%
Public transit 12,6% 7,8% 3,6%
Biking 18,0% 35,6% 27,3%
Walking 19,4% 19,0% 18,6%
Car Ownership
Cars per 1000 residents 370 359 397
%people with access to car n/a n/a n/a

Table 5.6: Comparison of mode shares and car ownership number between cities with and without PT-oriented design, for substantiation,
see Appendix E.

Analysis correlation between quality PT and modal share
One way to do so is to analyse the relation between the quality of public transport facilities and policy

in cities and the modal share of these cities. We used two indicators to this, both the average speed of
Public Transport in the morning peak and a grade for the Public Transport Facilities and Policy (assessed by
CE Delft (2018b), only 30 municipalities were assessed). We found no significant correlation between this
grade and the modal shares (see table 5.7). We did find a very weak positive correlation (0,140) between the
average speed of Public Transport and the PT-share, and we found a weak negative relation (-0,242) between
the average PT speed and Car-share. The directions of these relations are in line with our expectations,
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however, the strength of this correlation is very low. We can conclude that it is likely that the increase of
PT-speed will lead to a higher PT-share, but we can not prove how strong this relation is. On top of that,
this is just one of the possible indicators, it is still unknown what a specific indicator may contribute to this
average speed and what the effect of those measures are on other indicators.

Modal share Car Modal share PT
Avg speed Public Transport Pearson Corr. -0,242 0,140
morning peak (linear distance) Sig. (2-tailed) 0,000 0,007

N 379 379
Grade Public Transport Facilities & Policy Pearson Corr. -0,302 0,065
(benchmark CE Delft, 2018) Sig. (2-tailed) 0,105 0,733

N 30 30

Table 5.7: Correlation between quality PT services and modal shares

5.2.2. Feasibility

Findings interviews - requirements, challenges and limitations
We asked the interviewees several questions regarding the three forms of feasibility, for all of the three
groups. The coded interviews can be found in Appendix D. Here we discuss the findings, regarding the most
desirable form of implementation of this group of measures; the technical feasibility; the social feasibility and
the political feasibility.

When we asked the interviewees about their most desired form of implementation when it is about the
’improvement and innovation of collective transport services’, they came up with different ideas. Fixing
the bottle necks regarding current capacity was mentioned (by respondent C); as well as the expansion and
improvement of the national train network (respondent F); improvement of PT-facilities (respondent B);
the implementation of complete packages of collective transport services that improve PT as an addition to
cycling and walking (respondent E); a package of smaller interventions to increase comfort and flexibility
including a strong link between bicycle and public transport (respondent D); and the introduction of mobility
hubs (respondent A).

The feasibility of these interventions is perceived as being largely feasible. Although there are some limit-
ing factors, like spatial limitations (mentioned by respondent B, C, D) and current PT lines that are already
on their maximum (mentioned by respondent C, D), it is expected that these challenges can be solved as well.
According to respondent B these spatial limitations include for example the space available for bike parkings:
Several cities are experiencing problems with huge amounts of bikes that want to be shed in the near location
of a PT hub. These cities often encounter serious problems, as the demand for parking is high and the space
available is scarce. Respondent B mentioned some solutions as well, like limiting the maximum parking dura-
tion or spreading. When it is about new infrastructure, respondent C mentions reclaiming space allocated to
cars as an important way to solve this issue. Both of the two policymakers interviewed (respondent A and B),
mentioned that they were willing to transit their PT-structure from a radial- to a tangential structure, what
will results in some technical challenges as well. Although this may be challenging, they perceive this as prob-
ably technical feasible. Main requirement and challenge, is the financial feasibility which may be problematic.

As respondent C mentioned, the PT-demand is often the reason why governments invest in solving bot-
tlenecks in Public Transport, (almost) directly leading to social acceptance as people will directly benefit
from those investments. One of the social challenges mentioned by respondent F is inclusivity, how to
safeguard travel by PT for all groups (like elderly, or lower income groups). He mentioned: Investments in
improvement of the main PT network (which is a bit more frequently used by higher incomes) often leads to
a decline in the supply and investments in the first and last mile services (like tram, metro and bus, which is
a bit more frequently used by lower incomes). This may lead to a widening of the gap between the ’have’s’
and ’have not’s’. Social feasibility also depends on the problem perception (according to respondent A and
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E), the support of citizens increases when they experience more bottlenecks or problems regarding to PT-
facilities. Feasibility can be increased by offering supplementing features (respondent A) (for example with
mobility hubs including several news forms of travel, like (e)-cargo bikes or (e)-scooters) or fixing bottlenecks
(respondent C).

Interviewees see this group of measures as largely political feasible. As respondent E said: There is no
political party against Public Transport. According to respondent C: This group of measures is honey-based,
which leads to a higher political feasibility as well, as politicians will face less resistance during implementa-
tion. However, one of the main restrictions is the financial feasibility, which has been mentioned by five out of
the six interviewees (respondent A, B, C, E, F). Investments in PT often come at a high price. Together with
long lead times (respondent B) and a lot of coordination needed between regional and central governments
(respondent A, B, F) implementation is often difficult. The main way to increase feasibility mentioned, is
including and emphasising the liveability benefits of investments in public transport (respondent B, E, F).

Feasibilities Improvement and innovation of collective transport services
Technical Social Political
Largely feasible

Limiting factors: Spatial
limitations (3x), PT frequen-
cies already maximised (2x)

Increase feasibility by:
Exchange space allocated
to car (1x), shared-mobility
solutions (1x)

Feasible

Support increases with perceived
urgency (problem perception)
(2x)

Fairness issue is a challenge,
who will benefit? (1x)

Increase feasibility by:
Offering supplementing features
and fixing bottlenecks (2x)

Largely feasible

Financial feasibility limiting
factor (5x)

Honey measure, so more feasible
(2x)

Long lead times and coordi-
nation between regional and
central government difficult (3x)

Increase feasibility by:
Include and emphasise liveability
benefits (3x)

Table 5.8: Feasibilities Improvement and innovation of collective transport services - Factors, and frequency being mentioned by
interviewees

5.3. Evaluation Making slow traffic more attractive

First a small introduction in what we mean by ’Making slow traffic more attractive’. In chapter 4 we discussed
several ways to do so, varying from new cycling connections, improvement of the network, adding pedestrian
crossing or increasing the space allocated to pedestrians. However, this group includes more far-reaching
interventions as well, like a re-design of spatial planning or the realisation of more liveable and sociable
city areas. Municipalities have several instruments to make these forms of slow traffic more attractive, for
example by facilitating, stimulating, or regulating initiatives or interventions.
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Examples

Several successful examples of ways to make slow traffic more attractive can be found:

The Leefstraat was originally initiated in Ghent, but has many successors nowadays. A Leefstraat
is a street that is temporarily made carfree, leading to a new ’purpose’ for the neighbourhood. Local
residents furnish their street in a creative and liveable way, in which both spontaneous and organised
activities can take place. This results in more space for meeting, relaxing and playing. Every street
and neighbourhood resident can participate or enjoy the Leefstraat.

Fietsactieplan. In recent years, various Dutch municipalities (e.g. Utrecht, Rotterdam, Haarlem,
Delft) have launched a Bicycle Action Plan. The purpose of these plans is often to encourage residents
to cycle more. The measures in these plans are are numerous and very diverse, ranging from more
bicycle parking spaces to the construction of new bicycle connections to the colour of the asphalt.

5.3.1. Effectiveness
As described before we chose to focus on both the modal split and the car ownership rate as a way to
analyse the effectiveness (see Methodology section 3.3). In this subsection we analyse these two factors, by
two main steps. At first, we will carry out a search into the literature to see what has been written about
the effectiveness of measures to improve the attractiveness of slow traffic. After that, we compare a city
with a strong cycling-friendly infrastructure (Houten), with similar cities that are more car-oriented. We
supplement this with an analysis into the relation between the quality of walking and cycling facilities and
policy in cities and the modal share of these cities.

Literature about effectiveness
First, we take a closer look into the literature we found in section 4 (potential policies), in order to

find out what has been written about the effectiveness of these kinds of measures, supplemented by other
relevant papers that we found (see table 5.9).

The papers we analysed in the potential policies section (4) provided very few clear figures about the
modal share and car ownership changes as result of these interventions. Therefore we did a small search
into literature about the effectiveness of potential interventions. This yields a varied picture of a range of
interventions. Caulfield (2014) found an effect on modal split as result of a very pro-cycling policy in the city
of Dublin. Although the effect was only limited (an increase of the modal share for cycling of 1%-point1)
and it decreased mainly the modal share of PT and walking, he proves that investing in cycling may result
in a changing modal split. A similar research was conducted in German cities, showing that in cities that
promoted cycling showed an increase of modal share of cycling between +0,4%-point to +3,9%-point, where
the general modal shift in German cities only noted an increase of 0,9%-point. At the same time Stewart,
Anokye, and Pokhrel (2015) reports studies in which no significant effect was found as results of pro-cycling
interventions on hand. On the other hand, two studies did show a (small) increase of modal share as result
of new cycling infrastructure2. It is important to note that measuring this effectiveness can be regarded as
complex. Harms et al. (2016) analysed the performance of municipal cycling policies in Dutch cities, but
although they came up with some lessons (e.g. set measurable and verifiable goals; allow for experimental
measures and showing strong leadership), they also note that the way and context in which cycling policy
is implemented seems to be important and external circumstances (e.g. demographic trends) also seem to
influence cycling policy outcome. They are therefore able to name generic success factors, but are not able
to provide one-to-one relationships between a certain policy intervention and the corresponding effective-
ness. S. Handy, Van Wee, and Kroesen (2013) reviewed the research needs and challenges regarding to the
promotion of cycling, and mention several challenges, like interaction effects between factors; bidirectional
1Note that earlier findings often reported a percentage instead of percent-points. Ideally, we would have chosen the same unit, but the
source does not provide enough data to properly convert these numbers.

2Note that there are differences in perception here, the extent to which measures are taken varies greatly. The realisation of just one
cycle path may be seen as revolutionary in Milan, but the effect on the modal shift is very minimal. In a city like Copenhagen, at least
an addition of 100 kilometres of cycle paths is needed to be called revolutionary, but does sort out a strong effect on modal share.
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effects between factors and cycling; before and after measurement; Separating strategy effects from other
factors; and transferability of results. These studies show that conclusions can be drawn on a global level,
but that much research remains regarding direct effects between a certain interventions and its corresponding
effectiveness.

In general, these findings can only substantiate the observation that measures that promote slow traffic
may lead to a higher modal share of cycling or walking. However, to generalise this observation a large-scale
literature study is required.

Author &
date

Method.
quality*

Intervention
strategy

Indicator Results

Caulfield
(2014)

Medium Pro-Cycling pol-
icy, e.g. financial
incentives, infras-
tructure, share
bicycle scheme
(Dublin)

Change in modal share (in
%-point) before and after in-
troduction of policies (2006–
2011)

Note! %-point;
Walk: -1%-p;
Cycle: +1%-p;
Car: -%-p;
PT: -2%-p

Lanzendorf
and Busch-
Geertsema
(2014)

Medium Promotion of Cy-
cling in German
cities

Change in modal share cy-
cling (in %-point) before
and after pro cycling policy
(2002–2008)

�%modal share of
cycling cities with
intervention: +0,4%
-point to +3,9%-point.
�%modal share of
cycling Germany overall:
+0,9%-point

Shaheen,
Martin,
and Cohen
(2013)

Low Bike sharing sys-
tem

Change in Vehicle Owner-
ship

-1,9% (Minnesota) to -3,6%
(Montreal)

Respondents Driving Less
Often

25,4% (Toronto) to 52,4%
(Minnesota)

Stewart,
Anokye,
and Pokhrel
(2015)

Medium Workplace travel
plan(s)

� Percentage usually cycling
to work

No significant effect

Workplace; self-
help pack, activ-
ity diary

� Percentage cycling to work No effect

Building cycle-
bridge

% increase in the number of
cyclists

+47,5%

Whole city
approach (pro-
cycling)

Increase in cycling to work
compared with matched
towns

+0,69 %-point

Changes in cycle
infrastructure

Increase in bicycle modal
share

+0,493 %-point

* Assessment of methodological quality source (e.g. thoroughness of analysis, stated vs. revealed, quality of substantiation)

Table 5.9: Literature about effectiveness of measures into making slow traffic more attractive

Comparison modal split between cities with and without intervention
We also compared cities with a pro-cycling design (Houten), with cities that are less bicycle-oriented.

The findings can be found in table 5.10. Although we find a modal share for cycling that is quite high
(34,1%), the differences with Nieuwegein are not that high. Another important observation is that the mode
share for car in Houten is the highest of the three cities compared (47,7%), but the relative differences with
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the benchmark cities are quite low (Nieuwegein, 47,2%; Zeist, 45,7%). Although people in Houten often
use their bike, this does not seem to be at the expense of the car, but mainly at the expense of walking
and public transport. What also seems to play an important role here is that public transport in Houten is
not or hardly suitable for use within Houten, while Nieuwegein does have a good public transport system
for use within the city. This is reflected in the higher percentage of public transport in Nieuwegein (6,4% vs
3,2%). However, it is important to realise that other important factors will play an important role as well
(for example quality of PT-network or average income) which we did not correct for, so with these findings
we can not fully conclude that a bicycle-oriented design of a city automatically leads to a high modal share
for bike instead of car.

Gemeente
Houten

Gemeente
Nieuwe-
gein

Gemeente
Zeist

Characteristics
Population 50.000 63.000 63.900
Area (km2) 55 24 49
Population density (persons/ km2) 908 2681 1318
Mode share for all trips
Car (private) 47,7% 47,2% 45,7%
Public transit 3,2% 6,4% 4,5%
Biking 34,1% 27,3% 33,5%
Walking 15,0% 19,0% 16,3%
Car Ownership
Cars per 1000 residents 408 425 414
%people with access to car n/a n/a n/a

Table 5.10: Comparison of mode shares and car ownership number between cities with and without bicycle-oriented design, for
substantiation, see Appendix E.

Analysis correlation between quality slow traffic facilities and modal share
We tried to analyse the relation between the quality of cycling and walking facilities and policy in cities

and the modal share of these cities. We used two indicators to this; both grades for the Facilities and Policy
for cycling and walking (assessed by CE Delft (2018b). However, only 30 municipalities were assessed. We
did not found significant correlations between the grades and the modal shares (see table 5.11). Therefore
we can’t draw conclusions based on this analysis.

This in turn, leads to a conclusion that we found earlier: It is difficult to draw clear conclusions about the
effectiveness of investing in walking and cycling. The underlying reasons for this are in line with the findings
of Gaffron (2003): ”Authorities will find it difficult to ascertain whether their implementation activities are
actually helping to increase modal share for two reasons: not enough information exists on the baseline
against which developments can be compared and insufficient provisions are made for actually monitoring
such developments.”

5.3.2. Feasibility

Findings interviews - requirements, challenges and limitations
We asked the interviewees several questions regarding the three forms of feasibility, for all of the three
groups. The coded interviews can be found in Appendix D. Here we discuss the findings, regarding the most
desirable form of implementation of this group of measures; the technical feasibility; the social feasibility and
the political feasibility.

There are two recurring themes, when we ask interviewees what measures they see as desired form of
implementation of this group of measures (making slow traffic more attractive). The first is a complete
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Modal share
Car

Modal share
Cycling

Modal share
Walking

Grade Cycling Facilities & Policy Pearson Corr. -0,147 0,255 -0,229
(benchmark CE Delft, 2018) Sig. (2-tailed) 0,438 0,175 0,224

N 30 30 30
Grade Walking Facilities & Policy Pearson Corr. 0,076 -0,050 -0,135
(benchmark CE Delft, 2018) Sig. (2-tailed) 0,689 0,795 0,476

N 30 30 30

Table 5.11: Correlation between quality walking and cycling facilities and policy and modal shares. Note: Results not significant.

redesign of public space: Designed for people, where liveability is important, with space for active modes
(pedestrian, cyclist) as well as place for greenery and recreation (mentioned by respondent B, D, F). The
other group includes very simple but effective ways of stimulating actives modes, like a better adjustment
of the traffic lights in favour of slow traffic or assigning cyclists separate space on the road by colouring the
asphalt of their road section red (mentioned by respondent C, E). Other interventions have been mentioned
as well, such as bicycle streets, improvement of cycle routes, and good bike storage facilities (respondent A).

In general the interviewees perceive this group of measures as technically very feasible, with very few
limitations. According to respondent C: Interventions are often very simple, the existing facilities are already
high-level, and there already is a lot of experience with this group of measures. One of the problems are
the spatial limitations (as mentioned by respondent A, B, E), but they indicate there is plenty of space,
only thing that has to be done is to minimise the space allocated to cars3, as well as clear choices between
cars and bikes. However, as both of the policymakers (respondent A & B) indicate: With the success of
cycling new technical difficulties arises, as there are a lot of conflicts arising between pedestrians and cyclists,
and bike parkings are overcrowded. Solutions are mentioned as well, like spreading of cyclists by offering
multiple cycle routes (respondent A, B) and by encouraging a shift from bike to pedestrian (respondent A).
Respondent A elaborated on the problems with rising numbers of bikes: In a city like Utrecht new choices
arise; like should a bus lane be given up to make space for the bicycle or are there other solutions? These
issues are mentioned as challenges for the near future.

Socially this group of interventions is perceived as very feasible. According to respondent C and E:
Cycling is embedded in Dutch culture, many citizens have a positive attitude towards cycling and there are
few people against cycling or walking. The major challenge that is mentioned (by respondent A, E, F), is
the change of habits that is needed: Although many have a positive attitude towards cycling and a a lot of
interventions may be implemented, people still tend to use their car, as it is part of their habits. It takes
time to get out of the car-mindset, and it is not sure what the most effective way to do so is (respondent F).
Respondent E mentions life-events to be important turning points, respondent F mentions our post-modern
time as helping, as a transition is happening from car ownership to a demand for mobility. Although inter-
viewees see this group of measures as promising, there are some limiting factors as well. As mentioned by
respondent B and C; local businesses sometimes expects these interventions to be negative for their business;
there are pro-car lobbyists (respondent E); and inclusivity is a factor as well (respondent D and F), for some
people the accessibly to their own car or moped is very important. To increase social feasibility it is helpful
to prove and emphasise the liveability and economic benefits to entrepreneurs (respondent B, D), and con-
tinue to invest in slow traffic consistently and taking the time to break free from a car-oriented mindset (C, F).

Interviewees see the political feasibility as high as well. According to respondent C: Investing is cheap
and citizens are positive about cycling. Political challenges include entrepreneurs who are afraid of loosing
business (respondent C, D, E), habits of people that need to be changed (respondent E, F), and inclusivity
(not everyone has access to a bike) (respondent F). Feasibility is higher in cities with a city council that
is more in favour of sustainability, but over the last years right-wing politicians are paying more and more
attention to bicycles as well (mentioned by respondents B, C). Funding may be difficult sometimes for the

3Note the strong connection to the group of pricing measures and restraining cars, a recurring theme in the interviews is that making
active modes more attractive often involves restraining cars
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larger projects (tunnel or bridge) (respondent A, B, C), but many of the investments are relatively cheap
(respondent C). Feasibility can be increased by emphasising the liveability benefits (respondent D, E) and
by long-term investment in slow-traffic friendly environments (respondent E, F).

Feasibilities Making slow traffic more attractive
Technical Social Political
Very feasible

Conditions: Clear choices
/ removing space from car
(3x)

Success of cycling arises
new technical difficulties,
solvable by spreading and
shift to pedestrian (2X)

Increase feasibility by:
Focus on cyclists / pedestrian
perspective in spatial planning
(1x)

Very feasible

Embedded in culture -> positive
for feasibility (2x)

Changing habits is a major
challenge (3x)

Inclusivity point of attention,
(include ”have not’s”) (2x)

Increase feasibility by:
Convincing entrepreneurs by
showing positive effect (2x)

Very feasible

Funding may be difficult.
Although investing is relatively
cheap (1x), funding large projects
may be difficult (3x)

Depending on the compo-
sition of the coalition (2x),
support will increase over time
(1x)

Increase feasibility by:
Emphasising liveability benefits
(2x), long-term investment (2x)

Table 5.12: Feasibility’s Making slow traffic more attractive - Factors, and frequency being mentioned by interviewees

5.4. Generic reflection: Comparison and desirability of packages
At the end of the interviews, we also asked the interviewees about more generic information: What are aims
and expected effects of striving for carfree cities, how do the groups of measures compare with each other,
and what do interviewees think of the introduction of packages of measures.

5.4.1. Desired goal and results of carfree or low-car cities
All of the six interviewees mentioned the same desired goal of getting towards a low-car of carfree city:
Liveability. One of academics (respondent C) noticed that we are facing a transition at the moment. Several
years ago the main goal was often the counteracting of environmental impacts, but nowadays liveability is
seen more and more as the main goal. This liveability was often described as creating vibrant space, high
quality of living, vitality, inclusivity, greenery or a healthy space. Respondent A stated that this also leads
to a safe space for the less traffic-able participants (elderly, kids). At the same time, reducing car use in
cities is not focused on just one aspect, but serves multiple goals at the same time. Another important
goal mentioned by respondents A, B, C and D is an efficient utilisation of the scarce space. Dutch cities
are facing a rapid growth, so reducing car use makes it possible to realise efficiency improvements regarding
space-utilisation, and thus to facilitate growth ambitions.

5.4.2. Comparison groups of policy measures
We asked the interviewees how they would rank the several groups of measures per kind of feasibility. Sev-
eral interviewees mentioned that implementation by a combination of measures is essential (mentioned by
respondent A, C, E, F). Nonetheless, most of them came up with rankings that in general were quite similar
to one another (except for respondent A, who indicated that she was unable to rank these measures, as
they should all be packaged by definition). The averaged results can be found in table 5.13. Concerning the
technical feasibility, three of them (respondents C, D, E) regarded making slow traffic more attractive as
most feasible. Respondent B rated all of them equally, and respondent F assessed collective services to be
most feasible. Pricing measures and collective services where often ranked second or third. Some financial
feasibility issues regarding the collectives services where mentioned (respondent E), as well as some techni-
cal issues (e.g. with privacy) regarding pricing measures (respondent C). However, overall the differences
between the groups where small. All of the interviewees mentioned that in the end all groups of measures
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were technically feasible, but that the difficulties mainly depended on the specific form of implementation.

Regarding both the social and political feasibility, all of the interviewees unanimously ranked the groups
in exactly the same order. They often also referred to the connection between social feasibility and polit-
ical feasibility (which is line with the framework of Feitelson and Salomon (2004)). The main argument
mentioned, is that slow traffic is already widely accepted, just like public transport. Pricing comes with
several difficulties regarding social acceptance. However, if pricing leads to a direct increase in liveability, the
social feasibility increases (respondent B). Regarding political feasibility; this also depends on the number of
municipalities to be involved (according to respondent B); whether direct results arise from the intervention
(respondent B) and the composition of the coalition in the city council (respondents A, B). In general pricing
is often seen by interviewees as a vinegar measure and is politically sensitive. Here too, the interviewees
indicate that almost every group of measures is feasible in the end, but that it strongly depends on the final
manner in which it will be introduced.

Ranking feasibilities by interviewees
Technical Social Political

1 Slow traffic 1 Slow traffic 1 Slow traffic
2 Collective services 2 Collective services 2 Collective services
3 Price measures and re-

straining cars
3 Price measures and re-

straining cars
3 Price measures and re-

straining cars

Table 5.13: Ranking feasibility’s groups of measures by interviewees

5.4.3. Perceived effectiveness by experts and relation with feasibility
We asked our interviewees which of these measures they considered to be most effective. Some of them
(respondent C, F) referred to the dependence on the goal or aim that has to be achieved. In which, as
example stated by respondent C, pricing is helpful in keeping the city accessible, but investing in active
modes is helpful in keeping cities liveable, especially when combined with reducing car use. Most of the
interviewees perceived a form of pricing to be most effective in reducing car use (respondents B, C, D, F).
At the same time, one of the aldermen (respondent B) emphasised that the possible negative effects on the
local economy should not be neglected. Respondent E also related to the earlier observation that this may
also be the least feasible measure. This also relates to our earlier observation (section 3.3), that there are
arguments to assume that there is a link between the effectiveness and feasibility of measures. As can be
derived from the findings of the interviews and the findings in chapter 5 (Evaluation of Policies, also see
figure 5.1), it appears to be that the most feasible measures seem to be the least effective, and that the
most effective measures seem to be the least feasible. Further research is needed to confirm this relationship.

5.4.4. Desirability of mobility packages
When we asked how interviewees thought about combining measures in packages, we got quite similar an-
swers: Necessary (respondent E, F), essential (respondent A, D) and highly desirable (respondent C). The
measures are complementary, respondent C mentioned; feasibility increases by combining push and pull, and
synergy effects arise. In the words of respondent F: Public transport without good bicycle facilities leads to
under-utilisation and car measures without a redesign of public space will lead to modal split change, but
less surplus value for society. The combination of push and pull measures also leads to a higher acceptance,
according to respondents A, C and D. Respondents B, E and F emphasised the need to outline a broader
context: Not just separate interventions, but policymakers should sketch an ideal image or vision of a live-
able and vibrant area. Then a package of measures should be presented that can achieve this, in which
policymakers should focus on the yields, instead of the restrictions. An integrated story is needed about
sustainable mobility.

The experts-in-the-fields (respondents E & F) mention several problems: Nowadays too many small inter-
ventions are proposed, including quick-fixes and fast solutions, as the result of politicians being too focused
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on one-liners and media attention. Another issue mentioned is the sectoral thinking within departments of
municipalities and the lack of visionary politicians.

Limitations of the implementation of packages are often process-based. According to respondent F: Not
everyone oversees the connections and relationships between the measures in a package. Good communica-
tion is essential, with insightful and understandable plans. Respondents C identifies one of the challenges:
The preventing of hobby horses from politicians (long-cherished, individual wishes) from the packages. He
also mentions that decision-making becomes more complex, and that the chance of ’negotiated nonsense’
increases. Lastly, good timing is essential (mentioned by respondents C & E), including phasing of measures
and informed decisions on a time horizon.

We can conclude that the desirability of mobility package is very high. Although combining measures
may bring new problems or challenges, the advantages of combining outweighs these new challenges. Re-
spondents assess the combination of measures in mobility package as very important, and indicate that this
increases support and feasibility.

5.5. Overview findings effectiveness and feasibility
Now that we have looked at the individual groups of measures, we will come up with an overview. First
we will look at the recurring themes and factors in the assessment of the feasibilities, in order to find out
whether there is overlap between the groups of measures. This also allows us to find out whether more
generic conclusions can be drawn about the feasibilities, which will contribute in case of applying these
groups of measures in packages. Secondly, we will look at the effects and feasibilities per group of measure,
in order to get a simple overview about the feasibility of a group of measures on the one hand, and the
possible effectiveness (regarding decrease of modal share of car) of the group on the other hand.

Recurring issues and increase of feasibility
First we looked at the recurring themes and factors in the assessment of the feasibilities. On one hand we
analysed the main issues mentioned, regarding the feasibilities. On the other hand we analysed the factors
mentioned to increase feasibility. The findings can be found in table 5.14. In general, the numbers of
issues mentioned regarding technical feasibility are relatively low. The recurring themes include both spatial
limitations as current maximum capacities. Manners to resolve these issues include the exchange of space
allocated to car; innovative solutions or an integral focus on the cyclists/ the pedestrian perspective.

Regarding the social feasibility, recurring issues include inclusivity, differing problem perceptions between
parties involved and the change of habits. Several factors can resolve (parts of) these issues, like a good
communication towards stakeholders during the design and implementation of (groups of) measures. To get
stakeholders on board, offering supplementing features can be used as well. Lastly, framing is important.
By emphasising the economic and/ or liveability benefits and framing the plan as pro-liveability instead of
slogans like ’anti-car’, ’removal of rights’ or ’restricting’, feasibility can be increased as well.

Concerning the political feasibility, recurring themes include the financial feasibility, accompanied by
perception of the public and politicians, as well as framing. The issue of problem perception can be found
under social feasibility too, on one hand this perception often strongly differs between stakeholders, on the
other hand successful implementation of measures strongly relies on this problem perception: When people
or politicians do not experience any problems, they will experience less urge to implement policies. Lastly,
framing (pro/ against) is a recurring issue as well. Politicians tend to describe proposed policy measures
in their own way, to leave their mark on the plan and to show their followers how they assess the plans.
However, this often leads to a form of polarisation: The differences are emphasised, which often comes at
the expense of the political feasibility. Ways to increase this feasibility include the offer of good alternatives
for citizens (e.g. new forms of mobility); Long-term investment (continuous focus on transition towards
low-car); and use of framing, by emphasising the economic and/ or liveability benefits, and showing the link
with a positive impulse for local economy.

In general, several ways to increase feasibility can be used. Some of them are directly related to coping
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with the main issues (e.g. spatial limitations, framing), others do not resolve the issues, but do increase
support or accelerate the adoption of policy measures (e.g. good communication, offering good alternatives).
In any case, some of the issues will remain during the introduction of (groups of) measures (e.g. inclusivity).
It is important that attention is being paid to these issues and that consideration is given to manners of
tackling those issues. Since this will not solve all issues, efforts must be made simultaneously to increase the
feasibility using the aforementioned factors.

Recurring issues and increase of feasibility
Technical feasibility Social feasibility Political feasibility

Is
su
es Spatial limitations Inclusivity (fairness issue) Financial feasibility

Maximum capacities Changing habits Framing (pro/ against)
Differing problem percep-
tions

Public/ politicians’ percep-
tion

In
cr
ea
se

fe
as
ib
ili
ty

by Exchange space allocated
to car

Offer supplementing fea-
tures

Link with positive impulse for
economy

Integral focus on cyclists/
pedestrian perspective

Emphasise economic/ live-
ability benefits

Emphasise economic/ live-
ability benefits

Innovative solutions (e.g.
shared-mobility)

Framing (pro-liveability) Framing (pro-liveability)

Good communication Offering good alternatives
Long-term investment
Revenue allocation

Table 5.14: Recurring issues and How to increase feasibility, according to experts

Overview of feasibilities and effectiveness
After analysing the various groups of measures and examining the recurring issues and ways to increase feasi-
bility, the next step is to provide an overview of the feasibilities and effectiveness. In figure 5.1 an overview of
these feasibilities and potential effectiveness can be found. This figure includes the three different groups we
analysed in this chapter. On the left side the feasibilities can be found, based on the interviews with experts,
extracted from the tables 5.4, 5.8 and 5.12. On the right side the potential effectiveness can be found (on
a selected area, measured by the decrease of modal share of car). These numbers are extracted from tables
5.1, 5.5 and 5.9. Note that this is a first step in comparing the effectiveness of groups of measures on the
one hand, and the feasibility on the other. The data used is only limited, leading to relatively low explanatory
power. However, this analysis is useful for a first impression of the effectiveness and feasibility of groups
measures. Further research is needed to elaborate on this.

Regarding the feasibilities, ’slow traffic’ can be seen as the most feasible group of policy measures. The
’improvement and innovation of collective services’ can be seen as largely feasible, as some issues may arise
concerning the technical and political feasibility. Concerning the ’price measures and restraining cars’, the
feasibilities are lower. Although the technical feasibility is high, there are issues with the social and political
feasibility. Although this will strongly depend on the final form of implementation, there are several chal-
lenges and issues that have been identified (e.g. residents often being initially negative, frame-and-claim
behaviour politicians, subject being politicised), all leading to a lower feasibility.

When we look at the effectiveness, we find some clear results in the group of ’price measures’; a toll zone
potentially leads to a decrease of the modal share of the car of over 40%. The same goes for measures in
the ’collective services’, which may also lead to high decreases of the modal share of the car, but note that
most of these studies are stated preference studies instead of (revealed) evaluation studies. However, this
is not the case concerning the group of ’slow traffic’. There are only limited numbers available: One of the
sources that did provide a clear analysis, showed a decrease of circa 0%4. Other sources did not report clear
numbers on the decrease of modal share of car.

4Note that this source did report an increase of modal share of bike, but mainly at the expense of public transport and pedestrians
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However, some remarks have to be made:

1. In the analysis into the effectiveness of groups of measures, we chose to use modal share as indicator
(also see the methodology section, 2.3). In order to obtain a fair comparison, we decided to include
the effects on the decrease of modal share of car. However, several papers we included did report
an effect on the modal share of one of the non-car modalities, but did not include numbers on the
decrease of modal share of car. This is especially evident in the ’slow traffic’ groups, and to a lesser
extent in the ’collective transport’ group. This leads to a distorted picture in the ’slow traffic’ group.
In itself, the figures we found in the group ’slow traffic’ do not seem to indicate very large shifts in
the modal share of the car. However, with the numbers we present in figure 5.1, we can only conclude
that the effectiveness of ’making slow traffic more attractive’ is uncertain and unknown.

2. Other remark that has to be made is related to the group of collective services. Although these
numbers are promising (e.g. 25% shift, 46% shift), these numbers origin from sources that did use
stated preference research. Although SP has great advantages due to its flexibility, it is based on
hypothetical choices, potentially leading to bias, and a possible over-estimation of the effects.

3. Lastly, the groups we analysed can be considered to some extent as ’catch all groups’; They include
a very wide range of measures. In this analysis we only included a selection of specific measures and
their corresponding effectiveness, and although this may give an indication, this certainly cannot be
seen as a representative assessment of the entire group.

For these reasons, we only should use this analysis as a first impression of the effectiveness and feasibility
of groups measures. When we do so, we find that price measures have a proven effect, but we must also
state that they do not necessarily lead to a carfree city. The feasibility of slow traffic measures is high, but
the effectiveness is uncertain and unknown. This leads to the observation that the measures that seem to
be very effective also seem to be the less feasible ones. On the other hand, the effectiveness of the measures
being highly feasible, seems to be low, uncertain or unknown. However, this analysis can only be seen as a
very limited initial overview. The main point is that there remains a lack of clear data on the effectiveness
of (groups of) measures regarding the decrease of modal share of car. More research is needed to further
substantiate these findings.
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Figure 5.1: Overview of feasibilities and potential effectiveness



6
Case study - Implications in practice

This chapter examines the implications of implementing a package of policy measures in practice with use of
a case study. In chapter 5 we isolated the different groups of measures and evaluated them on effectiveness
and feasibility. However, both the scientific literature (see chapter 4) and the interviews with experts (see
section 5.4.4) show the strong need to implement measures in packages. Therefore, in this chapter we bring
the groups of measures back together and we aim to analyse what the implications of the preceding findings
are for municipalities in achieving carfree cities. With our case study (into Agenda Amsterdam Autoluw) we
first investigate whether our findings regarding feasibility issues and ways to improve feasibility are consistent
with practice. After that, we translate the findings from the policy makers in our case and the analysis of
the meeting of the city council into lessons for policy makers elsewhere, in order to successfully implement
a package of measures.

6.1. Introduction Case study - Agenda Amsterdam Autoluw
Both the scientific literature (see chapter 4) and the interviews with experts (see section 5.4.4) showed that
the introduction of measures via mobility packages is highly desirable. The next step is to investigate, with
use of a case study, whether these kind of packages are used in practice and what their implementation
process entails. In this case study we choose to use a holistic single case design (which is according to Yin
(2003) eminently justifiable under certain conditions, for example when the case represents a representative
or typical case or it is a rare or unique circumstance). This study is used in an explanatory way: We try to
explore the way in which this implementation of a combination of policies has happened, whether that is in
line with our earlier findings and what lessons we can draw from this case.

6.2. Selection and description case
At first we have to select a case. Ideally we choose a case in which several groups of measures are already
applied or implemented at the same time, as a package. A search for mobility plans or -visions by Dutch
municipalities revealed that the Municipality of Amsterdam published its ‘Agenda Amsterdam Autoluw’ at
the end of 2019 (Gemeente Amsterdam, 2019a). This agenda presents measures from all three groups we
analysed in chapter 5. On the one hand this provides a lot of information about measures being implemented,
and on the other hand this may give a unique opportunity to analyse to what extent the Municipality of
Amsterdam has thought about implications when such a package of measures is implemented in real-life.

The Amsterdam Autoluw Agenda contains 27 proposals for measures, pilots and studies for more living
space and clean air. The reason for the agenda is the growth and densification of the city. With this program,
the municipality of Amsterdam aims to become less dependent on the car and reduce the car’s footprint
in terms of use of space, emissions and noise. Some of the measures from this agenda are presented in
table 6.1. Note that in the group of Price measures and restraining cars there is only one measure that is
related to pricing (lower fees and permit rates for shared car), and this measure does not have discouraging
effect (making something more expensive) but has an encouraging effect (making shared cars cheaper).
This is in line with our earlier observations, namely that policymakers are somewhat hesitant to implement
pricing measures. The agenda does include several car restraining measures, both directly mentioned (Pilot
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restriction car traffic (knip)) and more indirectly mentioned (grant fewer new parking permits). The agenda
includes numerous measures from the groups ’improving collective services’ and ’make slow traffic more
attractive’.

Examples

One of the high-profile examples from the Agenda is the ambition to remove 10,000 parking
spaces on the street, with the aim of creating more space for a pleasant and liveable environment.
This is expected to be achieved with measures like issuing fewer new parking permits and making
better use of the existing parking capacity in garages.

Another example is creating space for public transport, with better traffic flow and accessible
PT-stops. The aim is to improve the flow of public transport by development of separate bus lanes
and rail tracks, and by adjusting the traffic circulation and traffic lights.

Examples of measures in Agenda Amsterdam Autoluw
Price measures and restrain-
ing cars

Collective services Slow traffic

Pilot restriction car traffic
(knip)

High frequency PT (Frequent-
Net)

Improvent of pedestrian facilities

Lower fees and permit rates for
shared cars

Extend PT in evening and night
(Night metro)

Turning residential into traffic
calming areas

Intelligent entrance-access city Cheaper PT for target groups
(like kids and tourists)

Creating space in (city) streets for
cyclists and pedestrians

Removal of parking spaces New PT connections Bike-sharing at metro stations

Table 6.1: Examples of measures in Agenda Amsterdam Autoluw, per group of measures

6.3. Evaluation effectiveness
Ideally we would evaluate both the effectiveness and the feasibility of implementing a package of measures.
However, with the data available from the Municipality of Amsterdam, it is not possible to draw conclusions
about the effectiveness. On the one hand, the Municipality of Amsterdam describes the expected effects
in its Agenda to a very limited extent. On the other hand, it is too early to draw conclusions: Part of the
measures are currently being implemented, and many of the measures will be implemented over the coming
years. Therefore in this case study we choose to only evaluate the feasibility of a package of measures.

6.4. Evaluation feasibility
In section 5 we identified several recurring issues regarding feasibility, as well as ways to improve this feasi-
bility. As these issues are recurring across all the three groups of measures, we expect at least these factors
to play a role in the introduction of a package of measures, possibly accompanied by other arising issues.
These expected issues, as well as possible ways to increase feasibility, can be found in table 6.2. In this
section we analyse whether these expected issues can be discovered in the case of the Agenda Amsterdam
Autoluw as well. We analysed the political decision making (subsection 6.4.1) and we performed interviews
with policy advisers of the Municipality of Amsterdam, who were involved in the process of realisation of
the Agenda (subsection 6.4.2). An overview of the findings can be found in tables 6.3 and 6.4, in which we
have assessed whether the expected factors can be found in the political debate and interviews with policy
officials. At last we will draw a number of lessons from this analysis, the political decision-making process
and the interviews with policy officials.

6.4.1. Analysis political decision making
At the end of 2019 this Agenda Amsterdam Autoluw was proposed by the Mayor and Aldermen of the city of
Amsterdam (College van B&W). In the meeting of the municipal council on January 22, 2020, this proposal
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Mobility package: Expected feasibility issues and ways increase to feasibility
Technical feasibility Social feasibility Political feasibility

Is
su
es Spatial limitations Inclusivity (fairness issue) Financial feasibility

Maximum capacities Differing problem percep-
tions

Public/ politicians’ percep-
tion

Changing habits Framing (pro/ against)

In
cr
ea
se

fe
as
ib
ili
ty

by Exchange space allocated
to car

Offer supplementing fea-
tures

Link with positive impulse for
economy

Innovative solutions (e.g.
shared-mobility)

Framing (pro-liveability) Framing (pro-liveability)

Integral focus on cyclists/
pedestrian
perspective

Emphasize economic/ live-
ability benefits

Emphasize economic/ live-
ability benefits

Good communication Offering good alternatives
Long-term investment
Revenue allocation

Table 6.2: Mobility package: Expected feasibility issues and ways increase to feasibility

was discussed and approved. A look into this meeting provides us with a lot of information (Gemeente
Amsterdam, 2020). In general a number of observations stand out: 1) Political support showed to be quite
broad. Although it is a far-reaching proposal, a majority of the parties voted in favour of the proposal, 32
of the 45 seats, including both coalition as oppositions parties.1 2) Although not for the proposal itself, the
more right-wing parties (VVD, FvD) also vote in favour of various motions which support the proposal.

We analysed whether our expected feasibility issues and ways to increase feasibility were mentioned or
got attention in this debate, substantiated by quotes from city councillors. The results of this analysis can
be found in Appendix F (Analysis City Council Meeting). Here we briefly discuss the factors, including an
indication of whether they were found or not [V or X resp.] and a substantiation.

• Spatial limitations [V]:
One of the main reasons for this Agenda is the lack of space in the inner city of Amsterdam. As
expected, this issue of spatial limitations plays an important role in the debate, and is often referred
to. One of the clear examples is the following quote by Vroege (D66): ”It is busy; there is no space
for the cyclists; there is no space for pedestrians.”

• Maximum capacities [X]:
We did not find clear examples regarding the capacity issues, for example in public transport. Although
sometimes mentioned as a side note (for example that streets are overcrowded), little attention is paid
to for example public transport connections that are already at their maximum capacity.

• Inclusivity (fairness issue) [V]:
Inclusivity plays a major role, and is mentioned at various levels, like the elderly (mentioned by Van
Soest, Partij van de Ouderen), the poor (Van Lammeren, Partij voor de Dieren), or the people that
are car-dependent (Boomsma, CDA).

• Differing problem perceptions [X]:
In the debate one of the parties (PvdA) emphasized that residents experienced the plan as not ambitious
enough, whereas another party (VVD) mentioned that many Amsterdam residents were concerned
about the plans. Still, the different perceptions of the problem did not seem to be too far apart, as
Boutkan (PvdA) put it: ”I (...) note that there is a lot of support in this city for this sentiment, to
reduce the car’s dominance.”

1It has to be emphasised that Amsterdam has a fairly left-wing political situation. In another city this may turn out very differently.



60 6. Case study - Implications in practice

• Changing habits [X]:
Remarkably, the change of habits did not clearly emerge in the debate. Although many of the measures
are intended to do this, it got little attention in the city council meeting.

• Financial feasibility [V/X]:
Concerning the financial feasibility something is mentioned about the financial impact on parking
garages, however, the financial aspect plays only a very limited role in this debate.

• Public/ politicians’ perception [V]:
It cannot be fully derived from this debate, but the perception of the public and politicians does not
seem to differ much. The idea and necessity of a low-car city seems to be widely supported in both
the council and in the city.

• Framing (pro/ against) [V]:
We also see framing of both ardent advocates and ardent opponents. The responsible alderman
continuously speaks about improvement of liveability, and we see all parties framing the plan in their
own way (parties against call it anti-car, parties in favor try to emphasise the positive effects.) Several
examples can be mentioned: Vroege (D66): ”A brilliant plan by Alderman Dijksma.”; Kreuger (FvD):
This is ”the pillaging of the Urban Mobility Fund by the PvdA, by D66, by GroenLinks and by the
SP”; Marttin (VVD): ”The focus of this council is to scare off the car”. However, it is not clear what
role framing played in agreeing to the approval of this proposal.

Regarding the ways to increase feasibility, almost all of the several possibilities were mentioned in the
debate, to a greater or lesser extent (see appendix F.3, Analysis City Council Meeting). We did not find the
following matters, or only to a very limited extent: ’Integral focus on cyclists/ pedestrian perspective’; ’Offer
supplementing features’; ’Link with positive impulse for economy’ ). We will briefly discuss these missing
factors:

• Integral focus on cyclists/ pedestrian perspective:
This factor was not explicitly mentioned in the council meeting. On one hand that may make sense,
given that the whole Agenda Autoluw in itself is focused on creating space for pedestrians and cyclists.
As Ernsting (GL) mentions: ”The integrated approach for these streets throughout the city to get
more space for cyclists and pedestrians gives a boost to these streets.” On the other hand, the agenda
does not mention an integral focus on the cyclists/ pedestrian perspective in any of the involved parts
of the municipality-organisation. However, missing this factor does not seem to have had a major
impact on feasibility.

• Offer supplementing features:
This factor is also not explicitly mentioned in the debate. Although these supplementing features are
regularly mentioned in the proposals in the agenda itself (like new forms of shared-mobility), this is
not often highlighted in the debate. The profit is mainly mentioned in terms of increasing quality of
life, safety and quality of the environment. Little attention is drawn to these supplementing features.
Here too, missing this factor does not seem to lead to a decrease in support.

• Link with positive impulse for economy:
Where historically plans for low-car areas often pay a lot of attention to local businesses and their (in
their opinion) expected decline in earnings, this is hardly reflected in this debate. It is difficult to come
up with an explanation for this. It could be that entrepreneurs fully agree with these plans or that
entrepreneurs are not represented at all. It is therefore hard to assess which role this played in finding
support. As a result, it is also difficult to assess how missing this factor has led to more or less feasibility.

6.4.2. Analysis process of drafting the proposal by policy officials
In addition, we also interviewed two policy officials from the Municipality of Amsterdam. Both of the in-
terviewees have been involved in drawing up this Agenda and are currently involved in the realisation and
implementation of the measures in this Agenda. Respondent G in the function of Senior Policy Advisor
Public Transport, is responsible for the policy measures regarding PT. Respondent H holds the function of
Process Manager, which also includes the communication and participation process.
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These interviewees were asked whether they saw these expected feasibility issue’s and ways to increase
feasibility in a Mobility package (table 6.2) reflected in the realisation of the proposal. The coded versions
of these interviews can be found in Appendix F.2(Interview responses case study (coded)). In table 6.3 and
6.4 an overview of our findings can be found. Here we briefly discuss the factors, including an indication
whether the factors were found or not [V or X] and a substantiation.

• Spatial limitations [V]:
Both of the respondents indicate that this was one of the main starting points for the agenda. As
mentioned by respondent G: ”There are continuously dilemmas in how to distribute public space”, and
according to respondent H: ”There is a struggle for the scarce public space in the city.”

• Maximum capacities [V]: This issue is also recognized by both respondents. Solutions are mentioned
as well, such as spreading and offering good alternatives (respondent H).

• Inclusivity (fairness issue) [V]:
Inclusivity is an important point of attention for the current city council of Amsterdam, both of the
respondents indicate. As a result, this is one of the main priorities in this Agenda as well, also because
there are concerns about this point among residents, according to respondent H.

• Differing problem perceptions [V/X]:
Respondent G recognizes this issue in a lesser extent: ”Obviously there are different opinions, but in
general there was broad support and a broad perception that something had to change”. Respondent
H also mentions this broad support in general, but also indicates there were sometimes contradictions
between resident groups, and the different stake holders all had their own opinions about the required
speed of introduction of measures.

• Changing habits [V]:
Mentioned as a major issue by both respondents, ”behavioral change is an important component”, in
the words of respondent H. Both refer to life-changing events as an important part of this.

• Financial feasibility:
Respondent G indicates that it is especially an issue regarding PT-measures, like a multilevel crossing.
Respondent H mentions that financial feasibility did play a role, but a relatively minor one. It is a
major investment, but financial capacity has already been created in the coalition agreement, and more
specific proposals will follow at a later stage.

• Public/ politicians’ perception [X]:
Not really recognised by respondents. As mentioned by respondent H: There are (large) differences
between politicians and between citizens, but there is only little difference between perception of the
public and the politicians as a whole.

• Framing (pro/ against) [X]:
According to the respondents not really an issue: This is a pragmatic approach, leading to the disap-
pearance of ideology (respondent G) and the explicit supporters and opponents mainly brought input
for a constructive discussion and a critical look at our plans (respondent H).

Regarding the ways to increase feasibility, almost all of the several possibilities where applied in a greater
of lesser extent in the Agenda, according to the respondents (see appendix F.2, Interviews Respondents Case
Study (Coded)). We will highlight three of these factors, in which the application had some issues according
to the respondents.

• Integral focus on cyclists/ pedestrian perspective:
According to respondent G, the municipality aims to achieve this municipality-wide integral focus, but
respondent H also mentions that the gradation is especially important: So pedestrian / bicycle / public
transport in first place, the car in second place, thus also emphasising attention for public transport.

• Emphasise economic/ liveability benefits:
Respondent G mentions that this was an important factor: There has been a lot of emphasis on the
positive effect on quality of life. Respondent H endorses this, but also mentions that although the
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Agenda does address economic benefits, the main approach was mainly the Traffic and Transport
aspect. As a side effect this has a positive effect on the economy, but that was not the main goal.

• Link with positive impulse for economy:
Both respondents indicate that this factor had the attention, but that it was not one of the key
points. Conversations with entrepreneurs also mainly focused on supply of their businesses as an issue.
Providing solutions for this supply did create support among local entrepreneurs, but not necessarily
by underlining the positive impulse for the economy.

Additional issues and ways to increase feasibility
Lastly, we asked the interviewees whether they had additions to this list of feasibility issues and ways to

improve feasibility. Regarding the feasibility issues, respondent H mentioned mobilisation of all the different
stakeholders: Certain groups of citizens (often white, highly educated) were over-represented in the participa-
tion process, where it was hard to include other groups as well. This leads to an unbalanced representation
and missing input. According to respondent H, they solved this by additional street interviews with the
underrepresented groups. Respondent G mentioned the collaboration, interaction and coordination between
the parties involved, which can be an issue or challenge. Especially in the combination of several measures
into one package this issue emerges.

Regarding the ways to increase feasibility responded H mentioned good timing and a step-by-step ap-
proach as helpful and emphasised the need for good communication. Respondent G did not come up with
additional ways.

Expected feasibility issues in Mobility package - Occurrence in Agenda
Issue in agenda?

City council
meeting

Policy offi-
cials

Spatial limitations V * V
Maximum capacities X V
Inclusivity (fairness issue) V V
Differing problem perceptions X V/X
Changing habits X V
Financial feasibility V/X V
Public/ politicians’ perception V X
Framing (pro/ against) V X
* Colours correspond with [V](green) and [X](red)

Table 6.3: Expected feasibility issues in Mobility package - Do they occur in Agenda Amsterdam Autoluw (V or X)

6.5. 9 Lessons from the case Amsterdam Autoluw
We found that the majority of the expected feasibility issues, and ways to increase feasibility we identified in
chapter 5, did play a role in the Agenda Amsterdam Autoluw, to a greater or lesser extent. This demonstrates
that our findings seem to correspond with practice. At last, we translate the findings from the policy makers
in our case and the analysis of the meeting of the city council into lessons for policy makers elsewhere, in
order to successfully implement a package of measures.

1. See low-car as a means, not an end. Respondent H states: ”With this package of measures we
do not aspire to be carfree. We want to take steps to become car-less with the aim of a liveable
and accessible city.” Similar statements can be found in the city council meeting. Seeing low-car as a
means towards an accessible and liveable city seems to have a positive effect on the feasibility: There
is broad support for ways to create a liveable city.
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Ways to increase feasibility - Application in Agenda
Applied in agenda?

City council
meeting

Policy offi-
cials

Exchange space allocated to car V * V
Innovative solutions (e.g. shared-mobility) V V
Integral focus on cyclists/ pedestrian perspective X V
Offer supplementing features X V
Framing (pro-liveability) V V
Emphasize economic/ liveability benefits V V
Good communication V V
Link with positive impulse for economy X X
Offering good alternatives V V
Long-term investment V V
Revenue allocation V V
* Colours correspond with [V](green) and [X](red)

Table 6.4: Expected ways to increase feasibility in Mobility package - Application in Agenda Amsterdam Autoluw

2. Framing plays an important role. The entire agenda seems to be related to pro-liveability; during the
city council meeting the alderman often emphasised the positive effects on accessibility and liveability,
and in the interviews the policy officials emphasised the liveability benefits being inherent to the main
purpose of the plan. This is also explicitly indicated in the interviews (such as ’Amsterdam is low-car,
but also mainly public transport-rich’, respondent G). Respondent G also indicates that there has been
discussion about the name of the agenda (Autoluw), which has a negative connotation in itself. This
can also be a dilemma. Sometimes (as in this case) there were few good alternatives and ’low-car’
was a clear description, according to respondent G.

3. Nobody is against a pragmatic approach. The so-called pragmatic approach (in their own words,
which may be seen as a form of ’framing’) emerged in both the meeting of the city council and the
interview with respondent G. As respondent G indicates: ”This agenda is not an ideological discussion,
but a pragmatic approach to a problem we are facing that we want to solve. Ideology disappears as
a result. This is common sense, the only logical thing to do.” This approach seems to have had a
positive effect on the feasibility, since only few people in the council are against a pragmatic approach
to problems.

4. There is emerging support for a toll zone. As previously shown in our study, measures like a toll zone
are potentially very effective, but the feasibility is quite low. These kinds of measures are not clearly
mentioned and proposed in this Agenda either. However, the support for these kinds of measures seems
to be emerging. In the political debate, a motion has been approved which orders the alderman: 1)
To map out the possibilities for countering motorised traffic during rush hour; 2) Explicitly investigate
the possibility of pricing measures (price differentiation and pay-per-use) (Ernsting et al., 2020). The
interview with respondent G also indicates that this is seen as a promising measure, especially as part
of this package of measures. According to respondent G the limiting factor in this respect is the central
government, who on the one hand want to introduce such a measure on a national scale, but on the
other hand is currently very cautious in introducing such a measure.

5. Combine sweet and sour. This is emphasised by both of the two interviewees: Combining push and
pull measures in a package increases feasibility, and seduces car drivers to switch to other modalities.
In the words of respondent H: ”Car measures are the best public transport measures. That is why
investments in public transport have to go hand in hand with measures to discourage car use.”

6. Packages increase complexity with regard to cooperation. As mentioned by respondent G, the
collaboration, interaction and coordination between the parties involved can be an issue or challenge.
When measures are combined, this also leads to complexity in stakeholder management, as the num-
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ber of parties and people involved increases. Although surmountable, this is an important point of
attention.

7. Problem perception important factor for support. What stands out in the case of Amsterdam is
that the initial support already seemed to be high (deduced from both the debate of the city council
and the interviews). No direct explanation has been given, but respondent H mentions factors like
the zeitgeist and the current low car ownership in Amsterdam. Another important factor that seems
to have played a role is that the problems were clearly visible to the inhabitants: crowded streets and
increased pressure on public space. This problem perception seems to have generated broad support
for this package of measures.

8. Emphasizing a link with a positive impulse is not always necessary. Historically, entrepreneurs’
fear of carfree areas has often been mentioned when talking about carfree areas. It would have a
negative effect on local shops as the accessibility diminished (even though various studies have proven
otherwise). This factor was also mentioned in the interviews with experts (see chapter 5). What stands
out, is that this does not seem to be the case in Amsterdam, or only to a very limited extent. As
respondent G mentions: Attention was paid to this factor, but it was not one of the key elements. The
need was also lower: entrepreneurs experienced the crowds and the corresponding problems too. On
top of that, the economic effect of such a package for inner city entrepreneurs in Amsterdam appears
to be lower than for other, smaller cities. The question arises whether this fear by entrepreneurs is
still prevalent, or whether this factor has been marginalised nowadays. However, this should be further
investigated.

9. Combining measures can contribute to revenue allocation. By combining measures, it is easier
to control where gains and losses are allocated. As respondent G indicates, they attempted to allocate
several benefits in Amsterdam-Noord and Nieuw West as well. With a single measure this is more
difficult than with a large package of different measures.

Short reflection on Urban Toll Zone

Earlier in this thesis we concluded that toll zones in the Netherlands are virtually absent, however,
this measure seems to appear here. Therefore a brief reflection on this case (also see lesson
4). We found in chapter 5 that price measures such as a toll zone have proven to be very
effective, but that feasibility is relatively low. We also found that a toll zone on a larger scale
is virtually absent in the Netherlands. Nevertheless, in this city council meeting several parties
seem to be willing to opt for a certain form of urban toll, and a majority of the voters approved
a motion with this aim (Ernsting et al., 2020). Although this motion is not very far-reaching,
and only involves an exploratory investigation, it seems that steps are being taken towards a toll zone.

This is also reflected in our interview with respondent H, in which it was stated that there is already
a lot of work going on into intelligent access to certain areas, and that they would ideally opt for
a system with payment according to use (i.e. a form of a toll zone). However, according to this
respondent, cooperation with the central government is necessary, but at the same very difficult.
The central government appeared to be reluctant and cautious in proposing these forms of measures.

How the dependencies and responsibilities between cities and central government are distributed
regarding such a toll zone is input for additional research, but a remarkable observation here is that
there appears to be rising support from municipalities for a (form of) toll zone, but support from
central government seems to be lacking.
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Conclusions, discussion and

recommendations
This final chapter presents the conclusions of the research conducted. First the main findings are presented
in a sequential order, answering all the sub-questions. After that, the main research question will be an-
swered. Subsequently, the limitations of our research are discussed, followed by some recommendations for
municipalities, as well as recommendations for future research. Lastly, the scientific contribution and social
relevance will be discussed.

7.1. Main findings
Starting point of this thesis was the observation that cities are on the rise; The accessibility as well as the
liveability within cities is under pressure. In order to deal with the problem of growing numbers of cars in
cities, there is a need to find out what government policies are useful. Therefore, the following research
question has been defined:

“Which government policies have shown or are regarded by experts to be effective and feasible in con-
tributing to the realisation of low-car or carfree cities and what are thereof the implications in achieving
carfree cities?”

The aim of this thesis is to fill the current knowledge gaps regarding carfree cities and to research effective
and feasible policies for municipalities to convert towards a ‘carfree city’.

7.1.1. Main findings sub questions
First, an extensive literature review has been carried out where we analysed several characteristics and desired
results of carfree or low-car cities. We found that carfree or low-car cities may contribute to a wide scale of
desired effects, often related to the liveability of cities, and often covering multiple goals. In the next step
potential policies have been identified, by using desk research. We found a high amount of potential policies,
which we categorised into eleven groups. Regarding the feasibility and effectiveness of these potential policies
we found that there often is a lack of a clear assessment of the effectiveness and feasibility. When we compare
policy documents with literature, we can conclude the following:

• In literature we see that only a small majority of the policies we found is honey-based, whereas in policy
documents the vast majority is honey-based, seeming to indicate that Dutch policymakers prefer to
propose honey-based measures;

• Dutch policymakers also seem to have a strong preference for proposing measures that aim to encourage
cycling and walking, whereas we can hardly discover pricing measures.

• The expected effectiveness and feasibility of the proposed measures by municipalities are often under-
exposed.

65
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In conclusion: We have found many potential policies applied and intended to be applied by municipalities
to achieve a low-car or carfree city, but although in some cases we know something about their effectiveness
and feasibility, this 1) is often only the case regarding some separate interventions and 2) the comparability
of the effectiveness and feasibility of these measures is often low.

After the identification of policies, we evaluated three groups of measures in-depth in chapter 5. When
we look at price measures and restraining cars, we can conclude that the introduction of price measures in
the past have led to (vast) changes in modal share (e.g. a decrease of 34% of mode share of car in London
toll zone, vkm-based), and that it is plausible that congestion charging may result in a positive impact on
the modal split by decreasing the use of cars, depending on the circumstances. However, problems arise
concerning the feasibilities. Technically spoken these kinds of measures do not have to lead to problems,
but social resistance arises with plans for price measures and restraining cars. Although support increases
with perceived urgency of the problem, initial negative attitudes of citizens will be a challenge for successful
implementation. Regarding political feasibility, this group of measures can be seen as less feasible as well.
Politicians often have the perception that residents are against these measures, leading to less parties in
favour of these kinds of measures. In general, this group of measures can be seen as very effective, but
challenging when it comes to social and political feasibility.

Regarding the groups of measures focused on ’Improvement and innovation of collective transport ser-
vices’, the main conclusion is that there is a lack of clear data about the effectiveness of measures in this
group. There are only few before-and-after evaluations and several papers come with stated choice research,
presenting hypothetical choices. The results are promising (up to 49% reduction of modal share of motorcy-
cle and car), but they often strongly rely on surveys instead of revealed choices. As a result, the question of
actual effectiveness remains largely unanswered. At the same time, the feasibility is high. There certainly are
limitations and challenges, but the general line is that this group of measures is seen by experts as (largely)
feasible. In general, we can conclude that the feasibility of this group of measures is high. However, though
the expected effectiveness of this group of measures is promising, solid justification is often lacking.

When we look at the group of measures: ’Making slow traffic more attractive’, the main conclusion is
that the knowledge on this group of measures is limited. Many sources present non-significant results, others
found small effects, but the main finding is that there are only few before-and-after evaluations. The same
goes for clear, comparable indicators. Some of the policy measures seem to sort out (some) effect, but no
clear indication of the effectiveness of this group of measures can be derived from the literature we found.
The opposite applies to the feasibility of this group. The experts unanimously assess the feasibility of this
group as (very) high, with few technical limitations, broad social support and political momentum. In general
we can conclude that the feasibility of this group of measures is regarded as (very) high, but convincing
evidence of the effectiveness is lacking, or shows only a limited effect on the decrease in car modal share.

Lastly, we analysed the implications of these findings for municipalities in achieving low-car or carfree
cities. An important conclusion here is the need for packages, which is considered to be necessary to suc-
cessfully achieve a low-car or carfree city. This leads to the question whether this combination of measures
entails changes with regard to feasibility. In our case study, we conclude that most of the feasibility issues we
found also recur with the introduction of such a package of measures. The same goes for ways to improve
feasibility. We conclude that it is recommended for municipalities to implement policy measures to achieve
a low-car or carfree city in a package, in which push and pull measures are combined, good alternatives are
offered and the liveability benefits are emphasised.

7.1.2. Answering main research question
We conclude that the terms ’carfree’ and ’low-car’ are broad and comprehensive, and the same goes for the
desired results and goals. There is a wide scale of potential effects; historically often with aims as tackling
congestion, nowadays often related to an increase of the liveability of cities. In our search we found a wide
variety of possible policy measures to contribute to the goals of a low-car or carfree city. As effectiveness
and feasibility play an important role in successful implementation of these measures, we evaluated groups
of measures on these two aspects. One of the main findings in this evaluation, is that the measures that
seem to be very effective (e.g. pricing) also seem to be the less feasible ones. On the other hand, the effec-
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tiveness of the measures that are highly feasible (e.g. investing in slow traffic), seems to be low, uncertain or
unknown. In practice, we see this complexity too: In our analysis we found that municipalities frequently opt
for ’honey’-based measures, like stimulating Public Transport (PT), cycling and walking. From a political
point of view, this choice is explainable, after all, feasible measures will encounter less resistance during
implementation. However, our study shows that it is questionable whether these measures contribute to the
desired goals. At the same time, (very) effective measures, such as pricing (e.g. a toll zone), are rarely
seen in policy documents, except for parking fees. This mechanism between effectiveness and feasibility
demonstrates the complexity for policymakers to implement measures to achieve carfree cities, but also
exposes the importance to emphasise these two elements in policy proposals. After all, an evidence-based
approach, based on feasibility and effectiveness, can help to avoid wasting limited resources and failures that
may undermine public support.

One of the main ways to counter this complexity according to literature and our interviews, is the intro-
duction of packages of measures, which seems to be an important key in achieving carfree or low-car cities.
After all, these packages lead to the combination of ’sweet’ and ’sour’; to a fairer distribution of burdens and
benefits; and to synergy by combining measures and a potential higher acceptance. However, these packages
also come with some issues: The number of people involved increases; the process becomes more complex;
and communication and support become more important. On top of that, much remains unknown about
the effectiveness and feasibility of measures when combined in packages, so attention on these two aspects
is needed. It is up to policymakers to cope with these issues, but this research has given a first start on
an evaluation of feasibility and effectiveness of groups of measures and does provide some tools to increase
the feasibility. However, this study also concludes that there remains a lack of clear data on the effective-
ness of (groups of) measures regarding the decrease of modal share of car, and certainly when it comes to
the combined effectiveness in mobility packages. In order to support policymakers in the near future, in
which the demand and the need for policy measures into carfree cities seems to become increasingly impor-
tant, the effectiveness of these (packages of) measures is an important point of attention for further research.

7.2. Discussion
• This thesis once started with the intention of investigating what it would take to achieve a carfree

city. However, will these identified measures ensure a carfree city? No, probably not. What we
have seen is that many of the policies analysed are aimed at contributing ’towards’ a low-car city.
A completely carfree city will probably require far tougher restrictions and an extensive package of
measures. Nevertheless, the policy measures mentioned in this research may be of great value. After
all, a radical change from a car-minded to a carfree city will be very difficult. It is much more likely
that this will be a gradual process in which these measures are important initial steps.

• Technological developments are important in urban mobility, for example in automated driving or e-
mobility. Although it is unknown how these developments will evolve, one may wonder whether striving
for a carfree or low-car city is still necessary, when issues like noise nuisance and emissions are greatly
reduced by these innovations. However, even though automated driving and e-mobility may contribute
positively to goals like liveable, vibrant cities with a high quality of the environment, they will not be
able to meet these goals completely, as they still claim space and cause hinder like lower road safety.
That is why this research into low-traffic or carfree cities will continue to be relevant in the future.

• Regarding effectiveness, this thesis had a strong focus on modal shift (i.e. measures are seen as ef-
fective if they shift a trip from car to another modality, e.g. bike or PT). There are many other ways
to describe this effectiveness (as also discussed in section 3.3), but more important, a reduction of
total traffic demand also strongly contributes to many of the goals and desired results (like fewer and
shorter trips). This element remains underexposed in this thesis, but has a potentially very strong
contribution towards low-car or carfree cities.

7.3. Reflection and limitations of this thesis
This thesis aimed to fill the current knowledge gaps regarding carfree cities and to research effective and
feasible policies for municipalities to convert to a ‘carfree city’. In order to achieve this, this study provides
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a broad analysis in the backgrounds and characteristics of a carfree city; a large list of potential policies
was collected; and a good start in evaluating the feasibility and effectiveness of measures was made, and
subsequently analysed in a real-life context.

The main contribution of this thesis includes three points: 1) With a clear overview of the characteristics
of carfree cities and a structured overview of more than 200 possible measures we offer policymakers tools to
take a first step towards a carfree or low-car city. 2) We developed a framework to evaluate these policies,
based on effectiveness and feasibility, for both policymakers and researchers. 3) Finally, we provided a first
understanding of both the effectiveness and feasibility of (groups of) measures and packages of measures,
and provided a broader perspective on how such measures work out in practice. By doing so, we enable
policymakers to quickly gain insight into the complexity of this topic (after all, effective measures seem
difficult to achieve and vice versa) on the one hand, as well as possibilities and recommendations to increase
the feasibility on the other hand.

In this light, this study is very useful for initial insights and an overview of the background of carfree
cities and possible policies to achieve carfree cities on a generic level, with their corresponding effectiveness
and feasibility. However, this thesis is not intended to provide detailed information about the characteristics
of a certain policy measure. We also often found a lack of convincing substantiation of the effectiveness
of many individual measures and groups of measures, and we have not been able to perform an analysis
on the effectiveness of a package of measures in practice. We see here that research is reaching its lim-
its: there is virtually no empirical research into full-fledged cases of mobility packages and for quantitative
research suitable data sets seem to be lacking. For the effectiveness of packages of measures towards car-
free cities in particular, additional research is required, which is also reflected in the following main limitations:

First of all, there are some generic limitations. For example: By definition we did not cover all relevant
information about carfree cities in the literature review, nor did we discover all possible policies to achieve
a low-car city. For detailed information about specific measures we refer to existing in-depth research on
these measures (see table C.1 for suggestions), supplemented by a recommendation for further research in
the (numerous) cases where these measures lack a good substantiation of effectiveness and feasibility.

Secondly, ideally we would have generated clear and compelling evidence about the effectiveness of
measures, including a clear list of policies and their corresponding effectiveness, as well as the combined
effectiveness of packages of measures. Although we applied several ways to achieve this, at the end we were
only able to report to a limited extent on the effectiveness of groups of measures. This is in line with previous
findings of for example S. Handy, Van Wee, and Kroesen (2013) and Harms et al. (2016) (e.g. effectiveness
is also strongly related to the context and external circumstances, and there are many research challenges
regarding the effectiveness of cycling interventions) On the one hand, this is due to a lack of literature and
clear, comparable indicators. On the other hand, other research methods may be better suited to obtain an
in-depth assessment of the (revealed) effectiveness of measures.

Thirdly, in section 4.2 we made a substantiated choice to analyse three groups of measures in chapter 5.
Here, two limitations arise. On the one hand, we miss many potentially highly feasible and highly effective
measures, as we left many kinds of measures outside the scope (e.g. Transit oriented development, city
logistics). On the other hand, these groups were defined quite broadly (i.e. catch-all groups). Although
this may bring more insight as the group contains more kinds of measures, this comes at the expense of the
explanatory power of the group.

Fourthly, in this thesis we focused on ways to achieve carfree or low-car cities. While there is a lot
of similarity between these two terms (carfree and low-car), there are also some significant differences (for
explanation, see literature review, chapter 3). Nevertheless, in our analyses in chapter 5, 5 and 6, we have
put these two terms together and made no distinction. This is reasonable, as there is so much in common,
but in practice this may work out completely different. For example, a price measure will contribute to a
low-car city, but this will never be sufficient for a carfree city. Therefore it is important to emphasise that
this thesis focused on the first phase towards low-car or carfree. If a city wants to become completely carfree,
more far-reaching measures are required.
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Reflection on theoretical framework
In chapter 3 we developed a theoretical framework as a basis for our evaluation (see figure 3.6). We used
this framework in chapter 5 to evaluate the policies we identified in chapter 4. Here we briefly reflect on this
framework, with three points of attention.

• First of all, in our theoretical framework, we opted for two indicators for effectiveness; ’modal share’
and ’car ownership’. In themselves these are logical indicators because they are relatively often used in
literature, and several existing frameworks show relationships between these indicators and (positive)
effects on, for example, congestion or quality of life (e.g. Krizek, S. L. Handy, and Forsyth, 2009).
However, the use of these indicators faces two main problems: 1) Relatively little is known about car
ownership, which is a fairly specific indicator used for specific policy measures (e.g. parking, pricing),
and is less common in evaluations related to measures like cycling. There is also a wide variety in ways
of measurement of these two indicators: e.g. trips-/ km-based, whether or not to include vans in car
ownership rates. 2) As concluded earlier, the desired results of a carfree city vary greatly. For many
cities, these results are of main importance, in which a decrease of the modal share of cars is a means,
not an end. Hence, modal share and car ownership are realistic and reliable indicators in this context,
but in addition it is important to realise that the modal share indicator provides only an indication of
the achievement of these goals. It does not necessarily lead to achieving those goals.

• Secondly, we defined feasibility using the framework of Feitelson, including a distinction between
political, technical and social feasibility. This was valuable in this context, as it enabled us to obtain a
structured overview of the forms of feasibility. However, this does not fully do justice to the underlying
factors that Feitelson describes. In a possible subsequent study that makes use of our framework, it
is recommended to pay more attention to the underlying factors (e.g. sanctioned discourse, industry
interests), which may lead to a more in-depth assessment of the feasibility.

• Lastly, some reflection on the relationship between effectiveness and feasibility. Earlier, we noted that
there are arguments to assume that there is a link between the effectiveness and feasibility of measures.
As can be derived from the findings of the interviews and the findings in chapter 5 (Evaluation of
Policies, also see figure 5.1), the most feasible measures seem to be the least effective, and the most
effective measures seem to be the least feasible. This leads to the observation that our findings seem
to support this relation. However, as our research should be seen as initial insights in the effectiveness
and feasible of policy measures, further research is needed to elaborate and confirm this relationship.

Short reflections on Case Agenda Amsterdam Autoluw

With these conclusions and discussion in mind we will shortly reflect on the Agenda Amsterdam
Autoluw. We find the general line of our conclusions reflected in this Agenda. The effectiveness of
many of the measures in the Agenda (Gemeente Amsterdam, 2019c) is barely substantiated in this
agenda (i.e. at least in the publicly available documents); the agenda has a strong focus on the
more feasible, but less effective measures (e.g. making cycling and walking more attractive); and
has very few focus on price measures (with a much higher expected effectiveness).

However, there are also many reasons to be positive about the Amsterdam case. For example, they
managed to achieve a broad package of measures, in which push and pull measures are combined,
good alternatives are offered and the liveability benefits are emphasised. On top of that, the Agenda
has been approved by the city council with broad support among both politicians and citizens.

7.4. Recommendations
Several recommendations are made towards municipal officials and -councils, as well as recommendations
for further research. Recommendations for municipalities:

• Define clear goals and desired results. We found a wide variety of goals and desired results. A clear
definition of these goals leads to better justification and substantiation of choices between measures,
which can be helpful in avoiding waste of limited resources and preventing from failures that may
reduce public support.
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• Combine and propose mobility packages. As we found from both literature and interviewees: Pack-
aging of measures is important. There are three key elements to deal with, in effectively implementing
packages: 1) Decision-making will become more complex; 2) Prevent ’negotiated nonsense’ and ad-
dition of ’hobby horses’ from politicians’; 3) Good timing is essential, including phasing of measures
and informed decisions on a time horizon; clear communication and stakeholders participation.

• Have attention for effectiveness. Virtually none of the policy documents provided a clear assessment
of the expected effectiveness; and municipalities seem to prefer ’honey’-based measures, of which the
effectiveness is often uncertain. Although this lack of attention is explainable (i.e. we showed that
there remains a lack of knowledge on effectiveness) it is recommended to: 1) Where possible, use the
available scientific knowledge about the effectiveness of measures and an evidence-based approach; 2)
Take care of monitoring effects of measures.

• Outline context and long-term investment. Experts pointed out the need to outline the context:
What is the problem, what do we want to solve and how are we going to do that? This has strong
links with framing and emphasising the liveability benefits, but also has links with the observation that
measures seem to become more feasible when they are part of a broader context, rather than a loose
proposal. Ultimately, a behavioural change is essential in the transition to low-car cities, and this can
mainly be achieved by long-term efforts to no longer make the car the standard, but to let people
switch to alternatives.

Recommendations for future research:

• Carry out before and after evaluation of policy measures. Although many sources are available
that report on policy measures that reduce the use of the car, many of these sources lack clear
evaluations of their revealed effectiveness. Before and after evaluation of the introduction of these
kinds of measures would be beneficial for municipalities in their choice for introducing a certain policy
measure.

• Define and use clear, comparable indicators. In this study, we encountered a multitude of different
indicators (e.g. percentage that cycle more often, respondents driving less often, percentage of car users
that would switch), each describing an aspect of a reduction in car use. However, the comparability
of such measures turned out to be low because the indicators often differed widely. Research into
the compatibility and interchangeability of indicators (such as modal share) would greatly increase the
comparability of measures.

• Research into measures to stimulate cycling and walking. Despite increasing attention for mea-
sures that stimulate walking and cycling, this topic still appears to be underexposed in literature.
Further research in this topic is needed.

• Research into the change of effectiveness by introducing measures as a package. Through
the case study we have been able to investigate the feasibility of a package of measures in practice.
However, we were not able to investigate the change on the effectiveness of measures when they are
introduced as a package. This is an important topic for further research.

• Research into the relationship between feasibility and effectiveness. In this study, a cautious
conclusion has been drawn about the possible link between feasibility and effectiveness, where measures
with a high potential effectiveness (such as price measures) appeared to have a low feasibility and vice
versa. However, more research is needed to substantiate this link.

7.5. Scientific and social relevance
As we showed in our study, carfree cities may contribute to the improvement of the accessibility and liveability
of cities, leading to benefits for current citizens, visitors of cities, and businesses within these cities, as well as
opportunities for policy-makers to enhance their cities. In this thesis we showed the characteristics and desired
results of carfree or low-car cities; we identified potential policies to achieve this and we developed and applied
an evaluation framework. By doing so, we contributed to scientific knowledge and developed a theoretical
framework (for a detailed reflection see section 7.3) and provided recommendations for municipalities (see
section 7.4). Embedding this work in further research and in municipal policies would be a great next step
to realise a shift towards carfree or low-car cities.
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Cities are on the rise: Recent years, cities have faced an increase in economic growth,
employment rates and population numbers. As a result, the accessibility and liveability
of cities is under pressure, mainly due to an increase in the number of cars. One of the
possibilities to cope with this problem is to free existing cities from cars, resulting in
‘carfree cities’. However, the effectiveness and feasibility of measures that aim to achieve
this, is not always clear. This paper aims to describe the characteristics and desired
results of carfree cities and aims to identify effective and feasible policies for municipalities
to convert their city into a low-car or carfree city, by answering the question: ”Which
government policies have shown or are regarded by experts to be effective and feasible
in contributing to the realisation of low-car or carfree cities and what are thereof the
implications in achieving carfree cities?” With use of a literature review, desk research
and interviews we found that there is a wide variety of possible policy measures to achieve
a low-car of carfree city, however, often without a clear evaluation of their effectiveness
and feasibility. Generally spoken, measures concerning ’Price measures and restraining
cars’ have a potentially high effectiveness, but low feasibility. There is a lack of clear
data about the effectiveness of measures in the group ’Improvement and innovation of
collective transport services’, but feasibility is regarded as high. Regarding the group
’Making slow traffic more attractive’, in general, the feasibility of this group is regarded
as (very) high, but convincing evidence of the effectiveness is lacking, or shows only
a limited effectiveness. Above all, it is advisable to implement measures as a package,
in which push and pull measures are combined, good alternatives are offered and the
liveability benefits are emphasised.

Key words: Carfree; Low-car; Cities; Sustainable mobility; Decision-making

1. Introduction

Cities are on the rise: In recent years, cities have faced an increase in economic growth,
employment rates and population numbers. The Statistical Office of the European
Communities (2016) estimates that nowadays 75% of the European population live in
urban areas and the United Nations Environment Programme (2009) states that the
current wave of urbanisation is the largest wave of urban growth in human history.
Although this urbanisation has a number of positive impacts, it has a downside as well:
the accessibility of cities and the accessibility within cities is under pressure, mainly due
to an increase in the number of cars (e.g. KiM, 2018; Ministerie van Infrastructuur en
Waterstaat, 2019). In 2016 CROW estimated the costs resulting from this increasing
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congestion in Dutch cities; The traffic problem in the cities may lead to an economic
damage of almost 1.7 billion euros in 2021 if this problem persists (Voerknecht, 2016).
In addition to this congestion, there are a number of negative impacts concerning
environment, social life and public health that can be attributed to the increase of
car travel and usage (T. Gärling, A. Gärling, and Johansson, 2000; Khreis, May, and
Nieuwenhuijsen, 2017; Lucas et al., 2016; Nieuwenhuijsen et al., 2018).

One of the possibilities to cope with this problem is to free existing cities from cars,
resulting in ‘carfree cities’. The potential benefits of such carfree cities are tremendous
according to Crawford (2000), including a reduction of noise, stench and danger of cars,
and an improvement of the quality of life. As these proposed benefits are high, it is
important to find out whether there is a need for these carfree cities; to find out a what
the added value of such carfree cities is; which policies are successful in this transition
to carfree cities, and under what requirements and challenges.

1.1. Research question

We identified a knowledge gap regarding the following three things: 1) A clear overview
of the expected results of a carfree city, 2) a list of possible effective and feasible policies of
municipalities towards low-car or carfree cities, and 3) an evaluation of how these policies
can contribute in achieving carfree cities. Therefore, the following research question has
been defined:

“Which government policies have shown or are regarded by experts to be effective and
feasible in contributing to the realisation of low-car or carfree cities and what are thereof
the implications in achieving carfree cities?”

This papers aims to fill current knowledge gaps regarding carfree cities and to come
up with a research into effective and feasible policies for municipalities to convert to a
carfree or low-car city.

2. Methods

Our research consists of four parts, for which the used methods is described below.

A literature review into the characteristics and desired results of carfree
or low-car city
In order to come up with a shortlist of papers to include in the review, a number of
steps has been conducted. At first, a broad search has been carried out using Scopus
and Google Scolar, with keywords like carfree; low-car; and car restraining, only in the
English language, in different forms of writing and with the use of Boolean operators.
This search provided over 30.000 (not unique) results. Besides search engines Scopus
and Scolar, back- and forward-referencing has been used to find suitable literature.

In order to be able to carry out a proper literature review a selection has to be made.
The main criteria to make this selection includes: 1) The study is about ‘carfree cities’,
or 2) the study includes multiple aspects of ‘carfree cities’ or ’low-car cities’, or 3) The
study includes processes or policies in the shift towards carfree or low-car cities or 4) The
study describes relevant historical processes in the shift towards car reducing measures.
With these criteria it is expected that we will find relevant and insightful sources to
conduct a literature review. At first a broad search has been carried out with use of the
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Figure 1. Schematic representation search process policies

search terms and Boolean operators. After that a selection has been made on base of the
1) Titles; 2) Number of citations; 3) Abstract of the sources; 4) followed by reading the
remaining papers in total. After this selection process the combined databases provided
54 sources, including 24 duplicates. After deleting these duplicates 30 sources remained,
which were included in the literature review.

A search into potential policies towards a low-car or carfree city
Three main sources to find and identify potential policies include scientific literature,
policy documents by municipalities and interviews with experts. All these three will be
used in order to find suitable policies. This process is visually represented in figure 1 and
will be described in the following subsections.
• With a goal to achieve low-car or carfree cities
• That aim to achieve a structural change
• That are able to be implemented in Dutch cities
• That are able to be implemented by municipalities

An evaluation of the effectiveness and feasibility of these policies
After a broad search into policies some of these policies have been evaluated in more
detail, based on two aspects; effectiveness and feasibility. For this step we developed a
theoretical framework based on the work of Feitelson & Salomon (Beuthe et al., 2004)
and Nieuwenhuijsen et al. (2018). We chose to evaluate the following three groups of
policies into detail: ’Price measures and restraining cars’; ’Improvement and innovation
of collective transport services’; and ’Making slow traffic more attractive’. We chose
to analyse only three groups because for reasons of scoping, it was not feasible to
investigate all possible policies due to time constraints. The choice for these groups
is based on consultation with experts; these are commonly used policies where new
insights may emerge. We chose to use ’modal share’ and ’car ownership’ as indicator
for the effectiveness, as they are predictors for many of the expected effects of car-free
cities (e.g. less noise nuisance, higher quality of environment). In line with Feitelson &
Salomon we distinguished three kinds of feasibility; The technical feasibility, the political
feasibility and the social feasibility. We have assessed these three forms of feasibility,
based on interviews with two policymakers, two experts-in-the-field and two academics.

A case study in order to find out whether our findings correspond to
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Figure 2. Structured representation evaluation policies

applications in practice.
Through a case study into Agenda Amsterdam Autoluw we analysed the feasibility
of a package of measures in practice and we analysed whether our findings can be
found in practice as well. We used two sources for this: At first we analysed the
meeting of the city council regarding the debate and voting for approval of the proposal
(Gemeente Amsterdam, 2020), with use of a content analysis. Secondly we interviewed
two policy advisers of the Municipality of Amsterdam, who were involved in the creation
of the Agenda. We chose to interview both someone responsible for the process and
participation (respondent H), as well as someone responsible for the design of (some of)
the measures (respondent G).

3. Results

3.1. Findings literature review carfree cities

First, an extensive literature overview has been carried out into the characteristics
and desired results of a carfree city. We found that there is no single, universal
definition of carfree. In literature several definitions have been used, varying from cities
without private cars, to cities without motorised traffic, except for emergency services.
That makes it difficult to describe the characteristics, as each type of carfree has its
unique properties. However, some universal characteristics can be mentioned. Nowadays
complete carfree cities are a rarity, but carfree and low-car developments are on the
rise. Earlier developments often included temporary measures, traffic calming streets
or carfree city centres, later on this has been extended with carfree neighbourhoods
and further expansion of low-car zones in cities. Literature which come up with a clear
description of policies or strategies to achieve carfree cities remain scarce. The same
goes for clear evaluations of effectiveness and feasibility for policies towards carfree or
low-car cities. This is mainly because very few complete packages are introduced and
evaluated which aim to achieve a car-free or low-car city. About the desired results, we
conclude that several ’traditional’ results are mentioned, such as reducing congestion
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and improving air quality. However, we also find several results that has to do with
liveability, like goals mentioned that have to do with the liveability of cities, like a
vibrant city life, greenery and enhancing social functions of streets. In general we can
conclude that the desired effects often are numerous; They are not limited to just one or
two fields but cover several fields.

3.2. Findings finding potential policies

After the literature review, we did an analysis into applied and intended policies by
municipalities to achieve a low-car or carfree city. With use of a desk research we analysed
multiple sources, including both literature as policy documents. We found an immense
amount of potential policies, which we categorised into eleven groups. We found measures
in groups that are restriction based (e.g. restrictions on car movement or parking cars),
groups that are focused on other modalities (e.g. making PT or walking and cycling more
attractive), as well as some other groups (e.g. focused on freight or sustainable housing).
Mainly in policy documents we found some Packages of Measures as well. Regarding the
feasibility and effectiveness, we noticed something that we also found in the literature
review: There is often a lack of a clear assessment of the effectiveness and feasibility,
certainly concerning groups of measures. Individual interventions often provide us with
some more insights, especially in literature. However, it is still unclear which measures
are effective and feasible and which are not. When we compare policy documents with
literature, we can draw conclusions as well: 1) In literature we see that a small majority
of the policies we found is honey-based, where in policy documents the vast majority is
honey-based, seeming to indicate that Dutch policymakers prefer to propose honey-based
measures; 2) According to the number of proposals in plans by Dutch municipalities,
Dutch policymakers also seem to have a strong preference for proposing measures that
aim to encourage cycling and walking, where we can hardly discover pricing measures.
3) The expected effectiveness and feasibility of the proposed measures by municipalities
are often underexposed. In conclusion: We have found many potential policies applied
and intended to be applied by municipalities to achieve a low-car or carfree city, but
although we know in some cases something about their effectiveness and feasibility, this
1) often only is the case regarding some separate interventions and 2) the comparability
of the effectiveness and feasibility of these measures is often low.

3.3. Findings Evaluation Policies

After the identification of policies, we evaluated three groups of measures in-depth
regarding effectiveness and feasibility. When we look at price measures and restraining
cars, we can conclude that the introduction of price measures in the past have led to
(vast) changes in modal share (like a decrease of 34% mode share of car in London
toll zone, vkm-based), and that it is plausible that congestion charging may result in
a positive impact on the modal split by decreasing the use of cars, depending on the
circumstances. We also notice not only an effect on the area in which the price measure
is introduced; surrounding areas experience a decrease as well. However, problems arise
concerning the feasibility’s. Technically spoken these kinds of measures do not have
to lead to problems, but social resistance arises with plans for price measures and
restraining cars. Citizens often initially have a negative attitude towards these measures.
Although support increases with perceived urgency of the problem, these attitudes
will still be a challenge for successful implementation. Regarding political feasibility,
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this group of measures can be seen as less feasible as well. Politicians often have the
perception that residents are against, leading to less parties in favour of these kinds of
measures. Frame-and-claim behaviour by politicians as well as the subject often being
politicised in the Netherlands are not helpful as well. Feasibility may be increased by
a good framing (pro-liveability) and offering good alternatives, but finding political
majorities can still be seen as challenging. In general, this group of measures can be seen
as very effective, but challenging when it comes to social and political feasibility.

Regarding the groups of measures focused on ’Improvement and innovation of
collective transport services’, main conclusions is that there is a lack of clear data
about the effectiveness of measures in this group. There are only few before-and-after
evaluations and several papers come with stated choice research, presenting hypothetical
choices. The results are promising (up to 49% reduction of modal share of motorcycle
and car), but they often strongly rely on surveys instead of revealed choices. As a result,
the question of what the actual effectiveness is remains largely unanswered. At the same
time, the feasibility is high. There certainly are limitations and challenges, but the general
line is that this group of measures is seen by experts as (largely) feasible. In general, we
can conclude that the feasibility of this group of measures is high. However, the expected
effectiveness of this group of measures is promising, but solid justification is often lacking.

When we look at the group of measures: ’Making slow traffic more attractive’, main
conclusion is that the knowledge on this group of measures is limited. Many sources
present non-significant results, others found small effects, but main finding is that there
are only few before-and-after evaluations, and the same goes for clear, comparable
indicators. Some of the policy measures seem to sort out (some) effect, but no clear
indication of the effectiveness of this group of measures can be derived from the literature
we found. The opposite applies to the feasibility of this group. The experts unanimously
assess the feasibility of this group as (very) high, with few technical limitations, broad
social support and political momentum as well. In general we can conclude that the
feasibility of this group of measures is regarded as (very) high, but convincing evidence
of the effectiveness is lacking, or shows only a limited effect on the decrease in car modal
share.

3.4. Findings synthesis policy measures

At last we analysed the implications of these findings for municipalities in achieving
low-car or carfree cities’. First we found that municipalities should be aware of their
goals and the desired effects they want to achieve, as there are a multitude of goals and
factors that low-car or car-free may contribute to. We see that a historical shift has
taken place: From focus on reducing congestion and air pollution towards liveability
benefits. Once these desired goals are clear, it is important to consider whether measures
to reduce traffic will actually contribute to this.

Two important aspects to take into account, are the expected effectiveness and
feasibility. After all: Not feasible measures are difficult to implement, ineffective
measures will sort out little effect. Here too, we conclude that measures regarding
making slow traffic more attractive are very feasible, but the expected effectiveness is
questionable. The opposite is true for pricing measures, which is seen as effective, but
less feasible. An important conclusion here is the need for packages, which is considered
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Recurring issue’s and increase of feasibility

Technical feasibility Social feasibility Political feasibility
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Maximum capacities Differing problem percep-
tions

Public/ politicians’ percep-
tion

Changing habits Framing (pro/ against)
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c
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a
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y

b
y Exchange space allocated

to car
Offer supplementing fea-
tures

Link with positive impulse
for economy

Innovative solutions (e.g.
shared-mobility)

Framing (pro-liveability) Framing (pro-liveability)

Integral focus on cyclists/
pedestrian
perspective

Emphasize economic/ live-
ability benefits

Emphasize economic/ live-
ability benefits

Good communication Offering good alternatives
Long-term investment
Revenue allocation

Table 1. Recurring issue’s and How to increase feasibility, according to experts

to be necessary to successfully achieve a low-car or carfree city.

With that, the question arises whether this combination of measures entails changes
with regard to feasibility. In our case study, we found that most of the feasibility issues
we found also recur with the introduction of such a package of measures. The same goes
for ways to improve feasibility. Municipalities can play a major role in the way in which
they implement such packages. Some of the main contributions to the feasibility include
’seeing low-car as a means, not an end’; ’a correct way of framing, with emphasis on
the benefits for quality of life’; ’a pragmatic approach’; and ’combining sweet and sour
measures’. The strong emphasis on the link with a positive impulse for local economy
does not seem to be necessary anymore nowadays. In general, although this may be
evident, the support for measures is highly dependent on the problem perception.
We conclude that it is, according to interviewed experts, strongly recommended for
municipalities to implement policy measures to achieve a low-car or carfree city in a
package, in which the aforementioned factors will contribute to the feasibility of the plans.
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Figure 3. Overview of feasibilities and potential effectiveness

4. Conclusion

We conclude that the terms ’carfree’ and ’low-car’ are broad and comprehensive,
and the same goes for the desired results and goals. There is a wide scale of potential
effects; historically often with aims as tackling congestion, nowadays often related to
an increase of the liveability of cities. In our search we found a wide variety of possible
policy measures to contribute to the goals of a low-car or carfree city. As effectiveness
and feasibility play an important role in successful implementation of these measures,
we evaluated groups of measures on these two aspects. One of the main findings in this
evaluation, is that the measures that seem to be very effective (e.g. pricing) also seem to
be the less feasible ones. On the other hand, the effectiveness of the measures that are
highly feasible (e.g. investing in slow traffic), seems to be low, uncertain or unknown.



Towards Carfree cities 9

In practice, we see this complexity too: In our analysis we found that municipalities
frequently opt for ’honey’-based measures, like stimulating PT, cycling and walking.
From a political point of view, this choice is understandable, after all, feasible measures
will encounter less resistance during implementation. However, our study shows that
it is questionable whether these measures contribute to the desired goals. At the same
time, (very) effective measures, such as pricing (e.g. a toll zone), are rarely seen in
policy documents, except for parking fees. This mechanism between effectiveness and
feasibility demonstrates the complexity for policymakers to implement measures to
achieve carfree cities, but also exposes the importance to emphasise these two elements
in policy proposals.

One of the main ways to counter this complexity according to literature and our
interviews, is the introduction of packages, which seems to be an important key in
achieving carfree or low-car cities. After all, these packages lead to the combination
of ’sweet’ and ’sour’; to a fairer distribution of burdens and benefits; to synergy by
combining measures and a potential higher acceptance. However, these packages also
come with some issues: The number of people involved increases; the process becomes
more complex; and communication and support become more important. On top
of that, much remains unknown about the effectiveness and feasibility of measures
when combined in packages, so attention on these two aspects is needed. It is up to
policymakers to cope with these issues, but this research has given a first start on an
evaluation of feasibility and effectiveness of groups of measures and does provide some
tools to increase the feasibility. However, this study also concludes that there remains a
lack of clear data on the effectiveness of (groups of) measures regarding the decrease of
modal share of car, and certainly when it comes to the combined effectiveness in mobility
packages. In order to support policymakers in the near future, in which the demand and
the need for policy measures into carfree cities seems to become increasingly important,
the effectiveness of these (packages of) measures is an important point of attention for
further research.

Discussion
There are some remarks that have to be made. It is questionable whether a complete
carfree city will be achieved by a number of measures we found in our analysis. A
completely carfree city requires probably far tougher restrictions and an extensive
package of measures. Nevertheless, the policy measures mentioned in this research may
be of great value. After all, a radical change from a car-minded to a carfree city will
be very difficult. It is much more likely that this is a gradual process in which these
measures are important initial steps. Furthermore, technological developments play
an important role in urban mobility, in for example automated driving or e-mobility.
Although it is unknown how these developments will evolve, one may wonder whether
striving for a carfree or low-car city is still necessary, when things like noise nuisance
and emissions are greatly reduced by these innovations. However, especially with goals
like liveable, vibrant cities with a high quality of the environment, automated driving
and e-mobility may contribute positively, but still will not be able to meet these goals,
as they still claim space and cause hinder like lower road safety. That is why this
research into low-traffic or car-free cities will continue to be relevant in the future. At
last, regarding effectiveness, this paper has a strong focus on modal shift (i.e. measures
are seen as effective if they shift a trip from car to another modality, e.g. bike or PT).
On the one hand there are many other ways to describe this effectiveness, but more
important, a reduction of total traffic demand also strongly contributes to many of the
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goals and desired results (like fewer and shorter trips). This element has a potentially
very strong contribution towards low-car or carfree cities.

Reflection and limitations
This study provides a broad analysis in the backgrounds and characteristics of a
carfree city; we collected a large list of potential policies; and we made a good start in
evaluating the feasibility and effectiveness of measures, which we subsequently analysed
in a real-life context. The main contribution of this study includes three points: 1) With
a clear overview of the characteristics of carfree cities and a structured overview of more
than 200 possible measures we offer policymakers tools to take a first step towards a
carfree or low-car city. 2) We developed a framework to evaluate these policies, based on
effectiveness and feasibility, for both policymakers as researchers. 3) Finally, we provided
a first understanding of both the effectiveness as feasibility of (groups of) measures and
packages of measures, and provided a broader perspective on how such measures work
out in practice. In this way, we enable policymakers to quickly gain insight into the
complexity of this topic (after all, effective measures seem difficult to achieve and vice
versa) on the one hand, as well as possibilities and recommendations to increase the
feasibility on the other hand.

In this light, this study is very useful as a good initial insight and overview of the
background of carfree cities and possible policies to achieve carfree cities on a generic
level, with their corresponding effectiveness and feasibility. However, this study is not
intended to provide detailed information about the characteristics of a certain policy
measure. We also often found a lack of convincing substantiation of the effectiveness of
many individual measures and groups of measures, and we have not been able to perform
an analysis on the effectiveness of a package of measures in practice. We see here that
research is reaching its limits: there is virtually no empirical research into full-fledged
cases of mobility packages and for quantitative research suitable data sets seem to be
lacking. For the effectiveness of packages of measures towards carfree cities in particular,
much more research is therefore required, which is also reflected in the following main
limitations:

First of all, there some generic limitations, for example: By definition we did not cover
all relevant information about carfree cities in the literature review, nor discovered all
possible policies to achieve a low-car city. Second. Ideally we would have generated clear
and compelling evidence about the effectiveness of measures, including a clear list of
policies and their corresponding effectiveness, as well as the combined effectiveness of
packages of measures. Although we applied several ways to achieve this, at the end we
were only able to report to a limited extent on the effectiveness of groups of measures.
Third. We made a substantiated choice to analyse three groups of measures. Here two
limitations arise. On the one hand, we miss a lot of potentially highly feasible and highly
effective measures, as we left many kinds of measures outside the scope. On the other
hand, these groups were defined quite broadly. Although this may bring more insight as
the group contains more kinds of measures, this comes at the expense of the explanatory
power of the group. Fourth. In this study we focused on ways to achieve carfree or
low-car cities. While there is a lot of similarity between these two terms (carfree and
low-car), there are also some significant differences, as mentioned before. However, in
our analyses we have put these two terms together and made no distinction. This is
understandable, as there is so much in common, but in practice this may work out
completely different. It is therefore important to emphasise that this paper is focused on
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the first phase towards low-car or carfree. If a city wants to become completely carfree,
much more far-reaching measures are required.

Reflection on theoretical framework
We developed a theoretical framework as a basis for our evaluation of the policies
we identified (see figure 2). Our framework proved to be very useful in providing a
structured overview of the feasibility and effectiveness. However, points of attention are
the indicators used (modal share and car ownership are very insightful, but will not
suffice in all cases); a more extensive evaluation of feasibility and further research into
the relationship between feasibility and effectiveness.
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B
Table Literature Review

This appendix includes the table with the literature review. The first column presents the author(s) of the
source, the second column presents the title of the paper and the third the aim of the study in order to get
a quick insight in the contents of the paper. The other columns describe the several aspects as mentioned
in section 2.1.
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e 
o

th
er

 

d
es

ir
ed

 

re
su

lt
s 

as
 

w
el

l 
(l

ik
e 

a 

sa
fe

 

en
v

ir
o
n

m
en

t 

fo
r 

p
ed

es
tr

ia
n

 

o
r 

a 
se

n
se

 o
f 

co
m

m
u

n
it

y
) 

A
 n

u
m

b
er

 o
f 

p
ro

ce
ss

 

id
en

ti
fi

ed
: 

C
ar

-f
re

e 

d
ec

la
ra

ti
o

n
; 

re
si

d
en

ts
 

as
so

ci
at

io
n

; 
ci

ti
ze

n
 a

d
v

is
o

ry
 

co
m

m
it

te
e;

 m
o
b

il
it

y
 

m
an

ag
em

en
t;

 e
d
u

ca
ti

o
n

al
 

p
ro

g
ra

m
s 

 

“A
s 

w
e 

h
av

e 
sh

o
w

n
 

in
 e

ac
h

 o
f 

th
e 

ca
se

 

st
u

d
ie

s,
 t

h
e 

p
o

li
cy

 

an
d

 d
es

ig
n

 m
ea

su
re

s 

to
 r

ed
u

ce
 a

u
to

m
o

b
il

e 

d
ep

en
d

en
cy

 a
re

 

g
en

er
al

ly
 w

o
rk

in
g

. 

C
ar

 o
w

n
er

sh
ip

 r
at

es
, 

m
o

d
e 

sh
ar

e,
 c

ar
 

u
sa

g
e 

an
d

 t
ra

n
sp

o
rt

-

re
la

te
d

 e
m

is
si

o
n

s 
ar

e 

lo
w

er
 i

n
 t

h
e 

ca
se

 

st
u

d
y

 d
ev

el
o

p
m

en
ts

 

th
an

 i
n

 c
o

m
p

ar
ab

le
 

re
fe

re
n
ce

 s
it

es
.”

 

“T
h

es
e 

co
m

m
u

n
it

ie
s 

sh
o

w
 t

h
at

 i
t 

is
 

p
o

ss
ib

le
 t

o
 c

re
at

e 

ca
r-

fr
ee

 a
n

d
 c

ar
-l

it
e 

co
m

m
u

n
it

ie
s 

w
h

er
e 

p
eo

p
le

 w
an

t 
to

 l
iv

e.
”
 

S
ev

er
al

 m
o

d
al

 s
p

li
t 

ch
an

g
es

 i
n

 t
h

e 
ca

se
 

st
u

d
ie

s 
ar

e 

m
en

ti
o

n
ed

, 
re

al
iz

in
g

 

a 
sh

if
t 

fr
o

m
 c

ar
 t

o
 

o
th

er
 m

o
d

es
. 
  

N
o

t 
el

ab
o

ra
te

ly
 

d
is

cu
ss

ed
, 
b

u
t 

ca
n

 b
e 

d
ed

u
ct

ed
 f

ro
m

 t
h

e 
fa

ct
 

th
at

 t
h

is
 a

re
 e

x
is

ti
n

g
 

ca
se

s.
 S

o
m

e 

co
n

cl
u

si
o
n

s 
ar

e 

d
ra

w
n

; 
T

h
e 

p
ro

ce
ss

 i
s 

im
p

o
rt

an
t,

 s
u

cc
es

s 

fa
ct

o
rs

 i
n

cl
u

d
e 

“p
ar

ti
ci

p
at

o
ry

 

p
la

n
n

in
g

”;
 “

ed
u

ca
te

 

an
d

 i
n

sp
ir

e”
. 
 

W
e 

n
o

t 
o

n
ly

 n
ee

d
 t

o
 m

ak
e 

m
o

re
 l

o
w

 c
ar

(b
o
n

) 

co
m

m
u

n
it

ie
s,

 b
u

t 
w

e 
n

ee
d

 t
o

 

m
ak

e 
su

re
 t

h
ey

 a
re

 i
n

cl
u

si
v

e.
 

W
e 

ar
e 

fi
g

u
ri

n
g

 o
u

t 
h

o
w

 t
h

e 

en
v

ir
o
n

m
en

ta
l 

su
st

ai
n

ab
il

it
y

 

co
m

p
o

n
en

t 
o

f 
ci

ti
es

 w
o

rk
s,

 

b
u

t 
th

er
e 

is
 w

o
rk

 t
o

 b
e 

d
o

n
e 

o
n

 t
h

e 
so

ci
o

ec
o

n
o
m

ic
 

d
im

en
si

o
n

 o
f 

su
st

ai
n

ab
il

it
y

. 



G
u

n
d

l

ac
h

 e
t 

al
. 

(2
0
1

8

) 

In
v

es
ti

g
at

in

g
 p

eo
p

le
's

 

p
re

fe
re

n
ce

s 

fo
r 

ca
r-

fr
ee

 

ci
ty

 

ce
n

te
rs

: 
A

 

d
is

cr
et

e 

ch
o

ic
e 

ex
p

er
im

en
t 

T
h

is
 p

ap
er

 a
im

s 
to

 m
ea

su
re

 t
h

e 

p
o

te
n

ti
al

 o
f 

ca
r-

fr
ee

 c
it

y
 

ce
n

te
rs

 q
u

an
ti

ta
ti

v
el

y
 

M
en

ti
o

n
s 

d
ef

in
it

io
n

s 

o
f 

o
th

er
 p

ap
er

s,
 i

.e
. 

M
el

ia
 (

2
0

1
4

, 
p

. 
2

1
3

) 

w
h

o
 s

ee
s 

ca
r-

fr
ee

 

ar
ea

s 
as

 “
re

si
d

en
ti

al
 

o
r 

m
ix

ed
 u

se
 

d
ev

el
o
p

m
en

ts
 w

h
ic

h
 

p
ro

v
id

e 
a 

tr
af

fi
c 

fr
ee

 

o
r 

n
ea

rl
y

 t
ra

ff
ic

 f
re

e 

im
m

ed
ia

te
 

en
v

ir
o
n

m
en

t 
(1

),
 

d
es

ig
n

ed
 t

o
 f

ac
il

it
at

e 

m
o

v
em

en
t 

b
y

 n
o

n
-

ca
r 

m
ea

n
s 

(2
),

 a
n
d

 

o
ff

er
 n

o
 p

ar
k

in
g

 f
o

r 

re
si

d
en

ts
 o

r 
li

m
it

ed
 

p
ar

k
in

g
 s

ep
ar

at
ed

 

fr
o

m
 t

h
e 

d
w

el
li

n
g

s 

(3
)”

. 
 

C
ar

fr
ee

 

ar
ea

s 

C
o

m
b

in
at

io
n

: 

d
is

cr
et

e 

ch
o

ic
e 

ex
p

er
im

en
t 

to
 

in
v

es
ti

g
at

e 

p
re

fe
re

n
ce

s 

fo
r 

ca
r-

fr
ee

 

ci
ty

 c
en

te
rs

 

H
u

m
an

 

N
o

t 

m
en

ti
o

n
ed

  

N
o

t 
sp

ec
if

ic
al

ly
 m

en
ti

o
n

ed
, 

h
o

w
ev

er
, 
co

u
ld

 b
e 

d
ed

u
ct

ed
 

fr
o

m
 e

x
p

er
im

en
t:

 I
m

p
ro

v
e 

ro
ad

 n
et

w
o

rk
 f

o
r 

cy
cl

is
ts

; 

W
al

k
in

g
 d

is
ta

n
ce

 t
o

 c
lo

se
st

 

p
u

b
li

c 
tr

an
sp

o
rt

 s
to

p
s;

 

F
re

q
u

en
cy

 o
f 

p
u

b
li

c 

tr
an

sp
o

rt
; 

P
ar

k
 a

n
d

 r
id

e 

fa
ci

li
ti

es
 a

t 
p

u
b

li
c 

tr
an

sp
o

rt
 

st
o

p
s 

b
o

rd
er

in
g

 t
h

e 
ca

r-
fr

ee
 

ci
ty

 c
en

te
r;

 A
d

d
it

io
n

al
 

re
cr

ea
ti

o
n

 a
re

as
; 

P
ri

ce
 f

o
r 

p
u

b
li

c 
tr

an
sp

o
rt

. 
 

N
o

 s
p

ec
if

ic
 

ef
fe

ct
iv

en
es

s 

m
en

ti
o

n
ed

, 
b

u
t:

 O
u

r 

re
su

lt
s 

in
d

ic
at

e 

g
en

er
al

 a
cc

ep
ta

n
ce

 

o
f 

ca
r-

fr
ee

 c
it

y
 

ce
n

te
rs

. 
K

ee
p

in
g

 t
h

e 

cu
rr

en
t 

in
fr

as
tr

u
ct

u
ra

l 

se
rv

ic
es

 c
o

n
st

an
t,

 

ap
p

ro
x

im
at

el
y

 6
0

%
 

o
f 

o
u
r 

re
sp

o
n

d
en

ts
 

w
o

u
ld

 c
h
o

o
se

 a
 c

ar
-

fr
ee

 c
it

y
 c

en
te

r.
 T

h
is

 

p
ro

b
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il
it

y
 i

n
cr

ea
se

s 

to
 a

b
o

v
e 

9
0

%
 o

n
ce

 

th
e 

b
ic

y
cl

e 

In
fr

as
tr

u
ct

u
re

 i
s 

im
p

ro
v

ed
 a

n
d

 p
u
b

li
c 

tr
an

sp
o

rt
at

io
n

 f
ee

s 

ar
e 

re
d

u
ce

d
. 
 

 

N
o

 s
p

ec
if

ic
 

fe
as

ib
il

it
ie

s 

m
en

ti
o

n
ed

, 
h

o
w

ev
er

: 
 

“O
u

r 
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su
lt

s 
in

d
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at
e 

a 

g
en

er
al

 a
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ep
ta

n
ce

 o
f 
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ee

 c
it

y
 c

en
te

rs
.”

 

F
u

rt
h

er
 r
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ea
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h

 o
n

 p
eo

p
le

’s
 

p
re

fe
re

n
ce

s 
sh

o
u

ld
 b

e 

en
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u
ra

g
ed

 a
n

d
 s

u
p
p

o
rt

ed
 b

y
 

p
o

li
cy

 m
ak

er
s.

 I
d

ea
ll

y
, 

re
se

ar
ch

 s
h

o
u

ld
 b

e 

m
u

lt
id

is
ci

p
li

n
ar

y
 a

n
d

 l
in

k
ed

 

to
 a

ct
u

al
 o

r 
p

o
te

n
ti

al
ly

 

p
la

n
n

ed
 p

o
li
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 o

p
ti

o
n
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u
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0
0
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) 

C
ar

-F
re

e 

H
o

u
si

n
g

 

D
ev

el
o

p
m

e

n
ts

: 

T
o

w
ar

d
s 

S
u

st
ai

n
ab

le
 

S
m

ar
t 

G
ro

w
th

 

an
d

 U
rb

an
 

R
eg

en
er

at
i

o
n

 T
h

ro
u
g

h
 

C
ar

-F
re

e 

Z
o

n
in

g
, 

C
ar

-F
re

e 

R
ed

ev
el

o
p

m
en

t,
 

P
ed

es
tr

ia
n

 

Im
p

ro
v

em
e

n
t 

D
is

tr
ic

ts
, 

an
d

 N
ew

 

U
rb

an
is

m
 

T
h

re
e 

ch
ar

ac
te

ri
st

ic
s 

o
f 

th
es

e 

p
ro

je
ct

s 
(=

 E
u
ro

p
ea

n
 c

ar
-f

re
e 

an
d

 c
ar

-r
ed

u
ce

d
 h

o
u

si
n

g
 

p
ro

je
ct

s)
 m

er
it

 f
u

rt
h

er
 s

tu
d

y
 

an
d

 s
u

p
p

o
rt

 t
h

ei
r 

re
p

li
ca

ti
o

n
 a

s 

m
o

d
el

s 
fo

r 
u

rb
an

 h
o
u

si
n

g
 

d
ev

el
o
p

m
en

t.
  

T
h

e 
co

n
ce

p
t 

o
f 

ca
r-

fr
ee

 h
o
u

si
n

g
 

in
v

o
lv

es
 t

h
e 

m
ar

k
et

in
g

 o
f 

h
o

u
si

n
g

 

to
 a

 p
o

p
u

la
ti

o
n

 t
h

at
 

d
es

ir
es

 t
o

 l
iv

e 

w
it

h
o

u
t 

an
 

au
to

m
o

b
il

e 
an

d
 i

n
 a

 

co
m

m
u

n
it

y
 w

h
o

se
 

re
si

d
en

ts
 s

h
ar

e 
th

at
 

ec
o

lo
g

ic
al

 g
o

al
. 

R
es

id
en

ts
 o

f 
th

es
e 

co
m

m
u

n
it

ie
s 

o
ft

en
 

sh
ar

e 
b

ro
ad

er
 

ec
o

lo
g

ic
al

 v
al

u
es

, 

an
d

 t
y

p
ic

al
ly

 t
h

e 

d
es

ig
n

 o
f 

th
es

e 

p
ro

je
ct

s 
in

cl
u
d

es
 

v
ar

io
u

s 
p
h

y
si

ca
l 

p
la

n
n

in
g

 e
le

m
en

ts
, 

ar
ch

it
ec

tu
ra

l 
d

es
ig

n
, 

an
d

 b
u

il
d

in
g

 

m
at

er
ia

ls
 a

n
d

 

co
m

p
o

n
en

ts
 t

h
at

 

re
d

u
ce

 w
at

er
, 

h
ea

ti
n

g
, 
an

d
 

C
ar

fr
ee

 

ar
ea

s 

C
o

m
b

in
at

io
n

, 

u
se

 o
f 

ca
se

 

st
u

d
ie

s 
in

 

o
rd

er
 t

o
 

cr
ea

te
 a

 

th
eo

ry
. 
 

T
h

e 
p

ro
je

ct
s 

p
re

se
n

t 
an

 

im
p

ro
v

ed
 

q
u

al
it

y
 o

f 
li

fe
 

d
u

e 
to

 

su
p

er
io

r 
o

p
en

 

an
d

 g
re

en
 

sp
ac

es
. 
In

 

ad
d

it
io

n
, 
th

e 

p
ro

je
ct

s 

in
te

g
ra

te
 t

h
e 

b
es

t 
el

em
en

ts
 

o
f 

"g
re

en
 

ar
ch

it
ec

tu
re

,"
 

se
ek

in
g

 t
o

 

u
se

 l
es

s 

el
ec

tr
ic

it
y

 

an
d

 w
at

er
 

th
ro

u
g

h
 t

h
e 

u
se

 o
f 

b
u

il
d

in
g

 

m
at

er
ia

ls
, 

in
su

la
ti

o
n

, 

an
d

 s
p

ec
ia

l 

el
em

en
ts

 

su
ch

 a
s 

g
re

en
 

ro
o

fs
, 
so

la
r 

S
o

m
e 

k
in

d
 o

f 
p

o
li

ci
es

 

m
en

ti
o

n
ed

: 
C

ar
-s

h
ar

in
g

 

se
rv

ic
es

; 
C

ar
-f

re
e 

zo
n

in
g

; 

n
ew

 u
rb

an
is

m
; 

ta
x

-

in
cr

em
en

t-
b

as
ed

 

re
d

ev
el

o
p

m
en

t;
 p

ed
es

tr
ia

n
 

im
p

ro
v

em
en

t 
d

is
tr

ic
ts

 

N
o

t 
re

al
ly

 

m
en

ti
o

n
ed

, 
au

th
o

r 

cl
ai

m
s:

 I
n

 b
o

th
 

d
ev

el
o
p

ed
 a

n
d

 

d
ev

el
o
p

in
g

 

co
m

m
u

n
it

ie
s,

 c
ar

-

fr
ee

 l
iv

in
g

 c
an

 b
e 

ex
te

n
d

ed
 a

s 
a 

re
si

d
en

ti
al

 c
h

o
ic

e 

th
ro

u
g

h
 a

 n
u

m
b

er
 o

f 

u
rb

an
 r

ev
it

al
iz

at
io

n
 

m
ec

h
an

is
m

s,
 s

u
ch

 a
s 

ca
r-

fr
ee

 z
o

n
in

g
, 
n

ew
 

u
rb

an
is

m
, 
ca

r-
fr

ee
 

re
d

ev
el

o
p

m
en

t,
 a

n
d

 

p
ed

es
tr

ia
n

 

im
p

ro
v

em
en

t 

d
is

tr
ic

ts
. 

 

N
o

t 
re

al
ly

 m
en

ti
o
n

ed
, 

al
th

o
u
g

h
 t

h
e 

ex
p

er
ie

n
ce

 o
f 

th
es

e 

E
u

ro
p

ea
n

 c
ar

-f
re

e 

p
ro

je
ct

s 
sh

o
w

 t
h

at
 i

t 

h
as

 b
ee

n
 f

ea
si

b
le

. 
 

N
o

n
e 

m
en

ti
o

n
ed

. 
 



el
ec

tr
ic

al
 

co
n

su
m

p
ti

o
n

. 

g
en

er
at

io
n

 o
f 

p
o

w
er

, 
an

d
 

th
e 

re
u

se
 o

f 

su
rf

ac
e 

w
at

er
. 
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o
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0
1

7

) 

R
ea

li
si

n
g

 

ca
r-

fr
ee

 

d
ev

el
o
p

m
e

n
ts

 w
it

h
in

 

co
m

p
ac

t 

ci
ti

es
 

A
n

al
y

zi
n
g

 t
h

e 
ex

p
er

ie
n

ce
 o

f 

D
is

co
v

er
y

 B
ay

, 
H

o
n

g
 K

o
n

g
, 

to
 

d
em

o
n

st
ra

te
 t

h
at

 c
ar

-f
re

e 

d
ev

el
o
p

m
en

t 
ca

n
 a

n
d

 h
as

 

h
ap

p
en

ed
 i

n
 c

o
m

p
ac

t 

co
sm

o
p
o

li
ta

n
 c

it
ie

s 
li

k
e 

H
o

n
g

 

K
o

n
g

 s
in

ce
 t

h
e 

1
9

8
0

s.
 

C
ar

-f
re

e 

d
ev

el
o
p

m
en

t 
(…

) 

ty
p

ic
al

ly
 r

ef
er

s 
to

 t
h

e 

b
an

n
in

g
 o

r 
se

v
er

e 

re
st

ri
ct

io
n

 o
f 

th
e 

u
se

 

o
f 

p
ri

v
at

e 
ca

rs
 w

it
h

in
 

sp
ec

if
ie

d
 b

o
u

n
d

ar
ie

s.
 

R
ef

er
s 

to
  

N
ie

u
w

en
h
u

ij
se

n
 a

n
d

 

K
h
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is

 (
2

0
1

6
) 

C
ar

fr
ee

 

ar
ea

s 

A
p

p
li

ca
ti

o
n
 

R
ed

u
ce

 

en
v

ir
o
n

m
en

ta

l 
h

ar
m

; 
 

re
d

u
ce

 o
r 

el
im

in
at

io
n

 

o
f 

m
o

to
r 

v
eh

ic
le

 

cr
as

h
es

; 
 

fr
ee

in
g

 u
p

 o
f 

m
o

re
 s

p
ac

es
 

in
 t

h
e 
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 K
in

g
d

o
m

 a
n
d

 

co
n

ti
n

en
ta

l 
E

u
ro

p
e,

 a
n

al
y

si
n
g

 

th
e 

b
en

ef
it

s 
an

d
 p

ro
b

le
m

s 
th

ey
 

b
ri

n
g

 a
n

d
 t

h
ei

r 
im

p
li

ca
ti

o
n

s 
fo

r 

p
ar

k
in

g
 p

o
li

cy
. 

A
u

th
o

r 
co

m
e
s 

u
p

 

w
it

h
 o

v
er

v
ie

w
 o

f 

d
ef

in
it

io
n

s,
 b

u
t 

o
n

e 

th
e 

m
ai

n
 d

ef
in

it
io

n
s 

h
e 

u
se

s 
is

 t
h

e 
o

n
e 

fr
o

m
 M

el
ia

 e
t 

al
. 

(2
0
1

0
),

 w
h

ic
h

 d
ef

in
e 

ca
rf

re
e 

d
ev

el
o

p
m

en
t 

as
 r

es
id

en
ti

al
 o

r 

m
ix

ed
-u

se
 

d
ev

el
o
p

m
en

ts
 w

h
ic

h
: 

- 
P

ro
v

id
e 

a 
tr

af
fi

c 

fr
ee

 o
r 

n
ea

rl
y

 t
ra

ff
ic

 

fr
ee

 i
m

m
ed

ia
te

 

en
v

ir
o
n

m
en

t,
 -

 A
re

 

d
es

ig
n

ed
 t

o
 f

ac
il

it
at

e 

m
o

v
em

en
t 

b
y

 n
o

n
-

ca
r 

m
ea

n
s,

 a
n

d
: 

- 

O
ff

er
 n

o
 p

ar
k

in
g

 f
o
r 

re
si

d
en

ts
 o

r 
li

m
it

ed
 

p
ar

k
in

g
 s

ep
ar

at
ed

 

fr
o

m
 t

h
e 

d
w

el
li

n
g

s.
  

C
ar

fr
ee

 

ce
n

tr
es

 &
 

ar
ea

s 
 

T
h

eo
re

ti
ca

l/
 

p
ra

ct
ic

al
 

S
ev

er
al

 

m
en

ti
o

n
ed

, 

e.
g

. 

re
d

ev
el

o
p

 i
n

 

ar
ea

s 
w

h
er

e 

ro
ad

 c
ap

ac
it

y
 

w
as

 l
im

it
ed

; 

re
d

u
ce

  
en

v
ir

o
n

m
en

ta

l 
p

ro
b

le
m

s 
 

M
ai

n
ly

 c
h

al
le

n
g

es
 i

n
st

ea
d

 o
f 

st
ra

te
g

ie
s,

  
b

u
t 

co
m

es
 u

p
 

w
it

h
 t

h
re

e 
m

ai
n

 f
o
rm

s:
 L

es
s 

la
n

d
 f

o
r 

ro
ad

s 
an

d
 p

ar
k

in
g

; 

L
es

s 
ca

r 
u

se
; 

m
o

re
 w

al
k

in
g

 

an
d

 c
y

cl
in

g
. 

N
o

t 
re

al
ly

 

m
en

ti
o

n
ed

. 
 

N
o

t 
re

al
ly

 m
en

ti
o
n

ed
, 

b
u

t:
 t

h
e 

ad
v

an
ta

g
es

 o
f 

ca
rf

re
e 

(o
r 

to
 a

 l
es

se
r 

ex
te

n
t 

lo
w

 c
ar

) 

d
ev

el
o
p

m
en

t 
ar

e 

g
re

at
es

t 
in

 d
en

se
ly

 

p
o

p
u

la
te

d
 u

rb
an

 a
re

as
 

w
it

h
 l

im
it

ed
 r

o
ad

 

sp
ac

e.
 

N
o

n
e 

m
en

ti
o

n
ed

 

M
in

h
 

(2
0
1

6

) 

A
p

p
li

ca
ti

o
n
 

o
f 

"c
ar

-f
re

e 

ci
ty

" 
an

d
 

"c
it

y
 o

f 

sh
o

rt
 

w
al

k
s"

 t
o

 

li
v

in
g

 

q
u

ar
te

rs
 i

n
 

H
an

o
i 

to
w

ar
d

s 

su
st

ai
n

ab
le

 

m
o

b
il

it
y

 

an
d

 

lo
g

is
ti

cs
 

T
h

e 
p

ap
er

 a
im

s 
to

 d
ev

el
o
p

 a
 

n
ew

 t
ra

ff
ic

-a
n

d
-s

er
v

ic
e 

p
la

n
n

in
g

 c
o
n

ce
p

t 
to

 h
el

p
 

p
ro

te
ct

 t
h

e 
li

v
in

g
 e

n
v

ir
o

n
m

en
t 

an
d

 e
n

h
an

ce
 t

h
e 

q
u

al
it

y
 o

f 
li

fe
 

fo
r 

th
e 

ci
ty

 d
w

el
le

rs
. 
 

“C
ar

-f
re

e 
ci

ty
” 

d
o

es
 

n
o

t 
m

ea
n

 l
iv

in
g

 

co
m

p
le

te
ly

 w
it

h
o

u
t 

ca
rs

 o
r 

st
o

p
p

in
g

 

u
si

n
g

 c
ar

s 
(…

) 

p
eo

p
le

 c
an

 s
ti

ll
 d

ri
v

e 

in
 t

h
e 

ci
ty

 b
u

t 
w

il
l 

n
o

t 
p

ar
k

 a
t 

h
o

m
e 

o
r 

n
ea

r 
h

o
m

e.
 I

n
st

ea
d

, 

th
ey

 p
ar

k
 s

o
m

ew
h

er
e 

el
se

 o
n

 t
h

e 
w

ay
 

h
o

m
e 

w
h

ic
h

 t
h

ey
 

fi
n

d
 e

as
y

 t
o

 r
ea

ch
 

an
d

 c
o

n
v

en
ie

n
t 

to
 

u
se

” 

C
ar

-f
re

e 

ci
ty

 

P
ra

ct
ic

al
  

H
el

p
 p

ro
te

ct
 

th
e 

li
v

in
g

 

en
v

ir
o
n

m
en

t 

an
d

 e
n

h
an

ce
 

th
e 

q
u

al
it

y
 o

f 

li
fe

 f
o

r 
th

e 

ci
ty

 d
w

el
le

rs
 

S
o

m
e 

b
ro

ad
 l

es
so

n
s 

ar
e 

m
en

ti
o

n
ed

: 
 

- 
T

h
e 

li
v

in
g

 q
u

ar
te

r 
sh

o
u

ld
 

n
o

t 
b

e 
v

er
y

 l
ar

g
e 

- 
A

n
 

ef
fe

ct
iv

e 
sy

st
em

 o
f 

p
u

b
li

c 

tr
an

sp
o

rt
 m

ea
n

s 
fo

r 
ex

te
rn

al
 

tr
af

fi
c 

sh
o

u
ld

 b
e 

es
ta

b
li

sh
ed

 

- A
n

 o
p

ti
m

al
 n

et
w

o
rk

 o
f 

in
te

rn
al

 t
ra

ff
ic

 f
o

r 

p
ed

es
tr

ia
n

s 
an

d
 b

ic
y

cl
is

ts
 

sh
o

u
ld

 b
e 

b
as

ed
 o

n
 z

o
n

in
g

 -
  

S
o

ci
al

 f
ac

il
it

ie
s,

 a
m

en
it

ie
s 

an
d

 e
v

er
y

d
ay

 l
if

e 
se

rv
ic

es
 

ar
e 

p
la

n
n

ed
 a

lo
n
g

 t
h

e 
m

ai
n

 

ax
es

 

U
n

k
n
o

w
n
 

S
o

m
e 

fe
as

ib
il

it
y

 

is
su

es
 m

en
ti

o
n

ed
: 

T
h

e 

b
ig

g
es

t 
d

if
fi

cu
lt

ie
s 

w
h

il
e 

d
ev

el
o
p

in
g

 c
ar

-

fr
ee

 c
it

y
 a

n
d

 c
it

y
-o

f-

sh
o

rt
-d

is
ta

n
ce

 

co
n

ce
p

ts
 i

n
 H

an
o

i 
ca

n
 

b
e 

se
en

 (
…

) 
in

 s
o

ci
al

 

as
p

ec
ts

, 
su

ch
 a

s 
th

e 

le
v

el
 o

f 
m

an
ag

em
en

t 

o
f 

th
e 

au
th

o
ri

ty
, 
th

e 

aw
ar

en
es

s 
an

d
 c

o
at

io
n

 

o
f 

th
e 

p
u
b

li
c 

to
g

et
h

er
 

w
it

h
 t

h
e 

co
o

p
er

at
io

n
 

b
et

w
ee

n
 p

eo
p

le
 a

n
d

 

th
ei

r 
re

p
re

se
n

ta
ti

v
es

 

fo
r 

sp
ec

if
ic

 p
u

rp
o

se
s 

an
d

 t
o

w
ar

d
s 

co
m

m
o

n
 

N
o

n
e 

m
en

ti
o

n
ed

  



fu
tu

re
 g

o
al

s,
 e

tc
.,
 

ra
th

er
 t

h
an

 i
n

 p
la

n
n

in
g

 

an
d

 d
es

ig
n

 o
r 

in
 

te
ch

n
ic

al
 s

o
lu

ti
o

n
s.

  

N
ed

er

v
ee

n
, 

S
ar

k
a

r,
 

M
o

le

n
k

am

p
, 

V
an

 

D
e 

H
ei

jd

en
, 
&

 

V
an

 

(1
9
9

9

) 

Im
p

o
rt

an
ce

 

o
f 

P
u

b
li

c 

In
v
o

lv
em

e

n
t 

A
 L

o
o

k
 

at
 C

ar
-F

re
e 

C
it

y
 P

o
li

cy
 

in
 T

h
e 

N
et

h
er

la
n

d

s 

R
ep

re
se

n
ta

ti
v

es
 o

f 
so

m
e 

o
f 

th
e 

re
si

d
en

ti
al

 n
ei

g
h
b

o
rh

o
o

d
s 

w
er

e 

in
te

rv
ie

w
ed

, 
an

d
 p

ar
k

in
g

-

re
la

te
d

 p
ro

b
le

m
s 

an
d

 i
ss

u
es

 

th
at

 t
h

es
e 

re
si

d
en

ti
al

 

n
ei

g
h
b

o
rh

o
o

d
s 

fa
ce

 a
re

 

su
m

m
ar

iz
ed

. 
S

o
lu

ti
o

n
s 

ar
e 

o
ff

er
ed

 t
o

 m
it

ig
at

e 
th

e 

p
ro

b
le

m
s 

fa
ce

d
 b

y
 t

h
e 

ci
ti

es
. 

 

N
o

 c
le

ar
 d

ef
in

it
io

n
, 

b
u

t 
g

u
id

el
in

es
 

G
ro

n
in

g
en

 i
n

cl
u

d
e:

1
) 

 

B
an

n
ed

 p
ar

k
in

g
 f

ro
m

 

ce
n

tr
al

 m
ar

k
et

 

sq
u

ar
e 

2
) 

A
cc

es
s 

p
ri

o
ri

ty
 w

as
 g

iv
en

 t
o

 

p
u

b
li

c 
tr

an
sp

o
rt

 i
n

 

th
e 

d
o

w
n

to
w

n
 a

re
a.

 

3
) 

T
h

ro
u
g

h
-t

ra
ff

ic
 i

n
 

th
e 

ci
ty

 c
en

te
r 

w
as

 

d
is

co
u

ra
g

ed
, 
an

d
 a

ll
 

d
o

w
n

to
w

n
 t

h
ro

u
g
h

-

ro
u

te
s 

w
er

e 
b

lo
ck

ed
. 

4
) 

In
g

en
io

u
s 

tr
af

fi
c 

ci
rc

u
la

ti
o

n
 w

it
h

 o
n

e
-

w
ay

 s
tr

ee
ts

 m
ad

e 
it

 

d
if

fi
cu

lt
 t

o
 d

ri
v

e 
to

 

th
e 

d
o

w
n

to
w

n
 

m
ar

k
et

 s
q

u
ar

e,
 b

u
t 

it
 

w
as

 r
el

at
iv

el
y

 e
as

y
 

to
 g

et
 o

u
t.

 5
) 

P
ar

k
in

g
 

g
ar

ag
es

 w
er

e 
b
u

il
t 

w
it

h
in

 w
al

k
in

g
 

d
is

ta
n

ce
 f

ro
m

 t
h

e 

sh
o

p
p

in
g

 c
en

te
r.

 

C
ar

fr
ee

 

ar
ea

s 

T
h

eo
re

ti
ca

l/
 

ap
p

li
ca

ti
o

n
 

T
h

e 
p

ri
m

ar
y

 

g
o

al
 o

f 
th

is
 

in
it

ia
ti

v
e 

is
 t

o
 

im
p

ro
v

e 

q
u

al
it

y
 o

f 
li

fe
 

M
o

re
 r

ec
o
m

m
en

d
at

io
n

s 
th

an
 

st
ra

te
g

ie
s 

E
.g

. 
 D

ec
is

io
n

s 
to

 

ex
p

an
d

 c
ar

-f
re

e 
ar

ea
s 

sh
o

u
ld

 

in
v

o
lv

e 
n

o
t 

o
n

ly
 t

h
e 

re
si

d
en

ts
 i

n
 t

h
o

se
 a

re
as

 b
u

t 

al
so

 o
th

er
s 

w
h

o
 w

il
l 

b
e 

af
fe

ct
ed

 b
y

 s
u

ch
 p

o
li

ci
es

; 
 

th
e 

p
ai

d
-p

er
m

it
-p

ar
k

in
g

 

p
o

li
cy

 s
h

o
u

ld
 b

e 
d

ev
el

o
p

ed
 

an
d

 i
m

p
le

m
en

te
d

 w
it

h
 a

ct
iv

e 

p
ar

ti
ci

p
at

io
n

 a
n

d
 s

u
p
p

o
rt

 

fr
o

m
 t

h
e 

re
si

d
en

ts
  
 

T
h

e 
p

o
li

cy
 w

as
 a

 

g
re

at
 s

u
cc

es
s,

 a
n

d
 

th
e 

q
u

al
it

y
 o

f 
li

fe
 

w
it

h
in

 t
h

e 
ci

ty
 c

en
te

r 

im
p

ro
v

ed
 

si
g

n
if

ic
an

tl
y

. 
 

N
o

t 
cl

ea
rl

y
 

m
en

ti
o

n
ed

, 
au

th
o

rs
 

d
ee

m
 c

ar
-r

ed
u

ci
n

g
 

m
ea

su
re

s 
as

 f
ea

si
b

le
  

 

N
o

n
e 

m
en

ti
o

n
ed

  

N
ie

u

w
en

h

u
ij

se
n

, B
as

ti
a

an
ss

e

n
, 

S
er

sl
i

, W
ay

g

o
o

d
, 

&
 

K
h

re
i

s 

Im
p

le
m

en
ti

n
g

 c
ar

-f
re

e 

ci
ti

es
: 

R
at

io
n

al
e,

 

re
q

u
ir

em
en

ts
, 
b

ar
ri

er
s 

an
d

 

fa
ci

li
ta

to
rs

 

W
e 

ai
m

ed
 t

o
 d

es
cr

ib
e 

ra
ti

o
n

al
e,

 p
re

re
q

u
is

it
es

, 

b
ar

ri
er

s 
an

d
 p

o
te

n
ti

al
 s

tr
at

eg
ie

s 

fo
r 

cr
ea

ti
n
g

 c
ar

 f
re

e 
ci

ti
es

. 

H
er

e 
w

e 
co

n
si

d
er

 a
 

ca
r-

fr
ee

 c
it

y
 a

s 
a 

ci
ty

 

w
it

h
o

u
t 

p
ri

v
at

e 
ca

rs
 

b
u

t 
o

n
e 

th
at

 m
ay

 s
ti

ll
 

h
av

e 
b

u
se

s,
 l

o
rr

ie
s,

 

ta
x

is
, 
em

er
g

en
cy

 

v
eh

ic
le

s,
 m

o
to

r 
b

ik
es

 

o
r 

ev
en

 s
h

ar
ed

 c
ar

s 

as
 n

ec
es

sa
ry

 t
o

 m
o

v
e 

g
o

o
d

s 
an

d
 p

eo
p

le
. 

T
h

e 
ch

ar
ac

te
ri

st
ic

s 

w
e 

en
v

is
ag

e 
ar

e 
th

at
 

th
e 

la
rg

es
t 

m
o

d
e 

sh
ar

e 
is

 t
ak

en
 b

y
 

p
u

b
li

c 
an

d
 a

ct
iv

e 

tr
an

sp
o

rt
 a

n
d

 t
h

at
 

C
ar

fr
ee

 

ci
ti

es
 a

n
d

 

ar
ea

s 

T
h

eo
re

ti
ca

l 
S

ev
er

al
 

m
en

ti
o

n
ed

, 

e.
g

. 
in

cr
ea

se
 

g
re

en
 s

p
ac

e 

an
d

 g
re

en
 

n
et

w
o

rk
s 

in
 

ci
ti

es
, 
w

h
ic

h
 

ca
n

 l
ea

d
 t

o
 

b
en

ef
ic

ia
l 

h
ea

lt
h

 

ef
fe

ct
s.

 

S
o

m
e 

st
ra

te
g

ie
s 

ar
e 

d
es

cr
ib

ed
, 
b
u

t 
in

 a
 l

im
it

ed
 

an
d

 c
o

n
ci

se
 w

ay
 (

e.
g

. 
sl

o
w

 

in
cr

em
en

ta
l 

ch
an

g
es

 t
o

 

re
st

ri
ct

 t
ra

ff
ic

 i
n

 c
er

ta
in

 

ar
ea

s/
ro

ad
s;

 b
ig

 b
an

g
 

ap
p

ro
ac

h
; 

ro
ad

 u
se

r 

ch
ar

g
in

g
; 

re
g
u

la
to

ry
 

re
st

ri
ct

io
n

s;
 l

an
d

 u
se

 t
o

 

su
p

p
o
rt

 p
u

b
li

c 
tr

an
sp

o
rt

; 

p
ar

k
in

g
 c

h
ar

g
es

 

R
ef

er
s 

to
  
K

h
re

is
 e

t 

al
. 
(2

0
1

7
):

 A
n

 

o
v

er
v

ie
w

 o
n

 t
h

es
e 

m
ea

su
re

s,
 

p
er

fo
rm

an
ce

 a
n

d
 

th
ei

r 
li

k
el

y
 i

m
p

ac
ts

 

o
n

 p
u
b

li
c 

h
ea

lt
h

 c
an

 

b
e 

fo
u
n

d
 i

n
. 
M

ai
n

ly
 

fo
cu

ss
ed

 o
n

 h
ea

lt
h

. 
 

N
o

 c
le

ar
 e

v
al

u
at

io
n

, 

b
u

t 
se

v
er

al
 b

ar
ri

er
s,

 

p
re

re
q

u
is

ti
es

 a
re

 

m
en

ti
o

n
ed

. 
E

.g
. 
 

p
o

li
ti

ca
l 

v
is

io
n

 a
n

d
 

le
ad

er
sh

ip
; 
 M

o
b

il
it

y
 

to
 a

cc
es

si
b

il
it

y
 

p
ar

ad
ig

m
 s

h
if

t;
  

D
ed

ic
at

ed
 f

u
n

d
in

g
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S
ta

k
eh

o
ld

er
s 
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v

o
lv

em
en

ts
 a

n
d

 

su
p

p
o
rt

 

T
h

er
e 
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e 

y
et

 m
an

y
 

u
n

ce
rt

ai
n

ti
es
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n

 t
er

m
s 

o
f 

ac
ce

p
ta

b
il

it
y

 a
n
d

 b
eh
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io

u
r 

ch
an

g
e
 w

h
en

 i
n

tr
o

d
u

ci
n

g
 t

h
e 

ca
r-

fr
ee

 c
it

y
 a

n
d

 a
ls

o
 t

h
e 

li
k

el
y

 c
h

an
g

es
 i

n
 t

er
m

s 
o

f 
ai

r 

p
o

ll
u

ti
o
n

, 
n

o
is

e,
 t

em
p

er
at

u
re

, 

so
ci

al
 c

o
h

es
io

n
 a

n
d

 p
h
y

si
ca

l 

ac
ti

v
it

y
. 
T

h
is

 w
il

l 
en

ta
il

 

ev
al

u
at

io
n

s 
o

f 
h

ea
lt

h
 i

m
p

ac
ts

 

o
f 

(p
la

n
n

ed
) 

in
te

rv
en

ti
o

n
s 

in
 

ci
ti

es
, 
in

cl
u

d
in

g
 c

h
an

g
es

 i
n

 

p
er

ce
p

ti
o

n
s 

an
d

 a
tt

it
u

d
es

 a
n
d

 

h
ea

lt
h

 i
m

p
ac

t 
m

o
d

el
li

n
g

 o
f 

fu
tu

re
 s

ce
n

ar
io

s.
 F

u
rt

h
er

 

re
se

ar
ch

 a
n

d
 r

es
ea

rc
h
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0
1

8

) 

th
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e 
ar

e 
al
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 t

h
e 

m
o

d
es

 a
t 

th
e 

to
p

 o
f 

th
e 

h
ie

ra
rc

h
y

 f
o
r 

tr
an

sp
o

rt
 p

la
n

n
in

g
 

an
d

 e
n

g
in

ee
ri

n
g

. 

F
u

rt
h

er
m

o
re

, 
th

e 

m
o

to
r 

v
eh

ic
le

s 

re
m

ai
n

in
g

 o
n

 t
h

e 

ro
ad

s 
sh

o
u

ld
 b

e 
as

 

su
st

ai
n

ab
le

 a
n

d
 

h
ea

lt
h

y
 a

s 
p

o
ss

ib
le

—

e.
g

. 
b

y
 b

ei
n

g
 

el
ec

tr
ic

, 
h

av
in

g
 

sp
ee

d
 r

es
tr

ic
ti

o
n

s 
as

 

w
el

l 
as

 o
th

er
 

re
st

ri
ct

io
n

s 
in

 t
er

m
s 

o
f 

ti
m

e 
an

d
 a

re
as

 o
f 

th
e 

ci
ty

 t
h

ey
 c

an
 b

e.
  

sy
n

th
es

is
 a

re
 n

ee
d

ed
 t

o
 b

u
il

d
 

a 
g

o
o

d
 e

v
id

en
ce

 b
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e,
 w

h
ic

h
 

is
 c

u
rr

en
tl

y
 n

o
n
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te
n

t.
 I

t 
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al
so

 v
it

al
 t

o
 b

et
te

r 
u

n
d

er
st

an
d

 

h
o

w
 m

o
b

il
it

y
 p

at
te

rn
s 

ch
an

g
e 

w
it

h
 t

h
e 

in
tr

o
d
u

ct
io

n
 o

f 
ca

r-

fr
ee

 m
ea
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s.
 

N
ie

u

w
en

h

u
ij

se
n

 

&
 

K
h

re
i

s 
( 

2
0

1
6

) 

C
ar

 f
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e 

ci
ti
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: 

P
at

h
w

ay
 t

o
 

h
ea

lt
h

y
 

u
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an
 

li
v

in
g
 

“W
e 

ai
m

ed
 t

o
 d

es
cr

ib
e 

th
e 

p
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n
s 
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r 

p
ri

v
at

e 
ca

r 
fr

ee
 c

it
ie

s 

an
d
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 l
ik

el
y

 e
ff

ec
ts

 o
n

 p
u
b

li
c 

h
ea

lt
h

.”
 

N
o

 c
le

ar
 d

ef
in

it
io

n
 

C
ar

fr
ee

 

ar
ea

s 

T
h

eo
re

ti
ca

l 
S

ev
er

al
 

m
en

ti
o

n
ed

: 

e.
g

. 
m

o
re

 

g
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en
 s

p
ac

e,
 

re
d

u
ct

io
n
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n

 

ai
r 

p
o

ll
u

ti
o
n

/ 

n
o

is
e/

 

te
m

p
er

at
u
re

; 

re
d

u
ce

d
 

p
re

m
at

u
re

 

m
o

rt
al

it
y

  

S
o

m
e 

tr
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ia
l 
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ra

te
g

ie
s,

 l
ik

e:
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it
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en
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n

d
 b

u
si

n
es

s 

p
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p
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n
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s 
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n
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”
 

T
h

e 
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iv
en
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s 

o
f 
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e 
p

o
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ci
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n
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n
g

 p
u

b
li

c 

tr
an

sp
o
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v
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la
b

il
it

y
, 
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cl

in
g

 i
n

fr
a
- 
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ct
u

re
 e
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) 
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r 

en
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u
ra

g
in

g
 m

o
d
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al
te

rn
at

iv
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 a
n

d
 

sh
if

ti
n

g
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w
ay

 f
ro

m
 

ca
r 

u
se

 v
ar

ie
s.

 T
h

er
e 

is
 h

o
w

ev
er

 (
sc

ar
ce

) 

ev
id

en
ce

 o
n

 t
h

e 

ef
fe

ct
iv

en
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s 
o

f 

re
le

v
an

t 

in
te

rv
en

ti
o

n
s 
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v

er
al

 r
ev

ie
w

s 
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m

ed
 t

o
 d
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ib
e 

th
e 
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p
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t 

o
f 

b
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y
cl

e 

in
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tr

u
ct

u
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n

 

b
ic

y
cl

e 
u

se
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o
r 
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p
le

. 
A

ls
o

 r
ef

er
s 

to
 T

o
p

p
 a

n
d

 P
h

ar
o
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9
9

4
),
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h

o
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o
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o
n
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h

e 
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fe
ct
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s 

o
f 
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r 
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o
n
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n
 

b
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n
g
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g
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b
o

u
t 

a 

m
o

d
e 
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if
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h
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h
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u
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s 
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e.
  

N
o

 c
le
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d
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g
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n

 

fe
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it
y
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 g
en

er
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: 

P
er

h
ap

s 
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e 
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m
e 

(.
. 
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b
an

n
in

g
 o

f 
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o
k
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g
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n

 

p
u

b
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c 
p
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 m
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p
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o
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n
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g

 c
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s 
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o

m
 t

h
e 
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w

h
ic

h
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o
u
g

h
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 s

ee
m
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s 

a 
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d
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 s

o
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o

n
, 

co
u

ld
 b

e 
al
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em
b

ra
ce

d
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n
d
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e 

si
g

n
if

ic
an

t 
b

en
ef

it
s 

o
n

 

th
e 

p
u

b
li
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s 

h
ea

lt
h

. 

F
u

rt
h
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 r
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ea
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h
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n

d
 r
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ea
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h
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n

th
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is
 a
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 n

ee
d
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o
 b

u
il

d
 

a 
g

o
o

d
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v
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 b
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e.
 I
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o
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et
te
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u

n
d

er
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an
d

 

h
o

w
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o
b
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y
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at
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s 

ch
an

g
e 

w
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h
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h
e 
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o
d
u
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n
 o

f 
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r 
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 m
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su
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v
al

u
at
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n
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o

f 

h
ea

lt
h
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m

p
ac
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 o

f 
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n

n
ed

) 
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te
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o

n
s 
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 c
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s,
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se

ss
in

g
 p

eo
p

le
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p
er

ce
p

ti
o

n
s,

 a
tt

it
u

d
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 a
n

d
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ce

p
ta

b
il

it
y

 a
n
d

 H
IA

 

m
o

d
el

in
g

 o
f 

fu
tu
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 s

ce
n
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T
h
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p
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t 
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f 
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r-
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ee

 

h
o

u
si

n
g

 

d
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tr
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 o

n
 

m
o

b
il

it
y

 

b
eh
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io

u
r 

- 

C
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e 
st

u
d

y
 

T
h

is
 p

ap
er

 r
ep

o
rt

s 
o

n
 t

h
e 

tr
af

fi
c 

co
n

ce
p

t 
im

p
le

m
en

te
d

 i
n

 

th
e 

d
is

tr
ic

t 
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 w
el

l 
a
s 

th
e 

p
o

si
ti

v
e 

ef
fe

ct
s 
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r 

th
e 

d
is

tr
ic

t 

th
at

 c
o

u
ld
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e 
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h
ed

 b
y
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d

u
ci

n
g

 t
h

e 
n
u

m
b

er
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f 
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N
o

 c
le
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 d

ef
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it
io

n
 

C
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fr
ee

 

ar
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A
p

p
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ti

o
n
 

C
o

u
n

te
r 
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n

g
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o
n

, 

tr
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fi
c 

n
o
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p
o

ll
u
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o
n
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n

d
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e 
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n
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r 

m
o
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d
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d
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u
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c.

  

T
o

w
n

 p
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n
n
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g
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su
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s,
 

li
k

e 
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 s

tu
d

y
 u

se
d

 

(V
au

b
an

),
 w

h
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h
 i
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a 

n
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d
ev

el
o
p

ed
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re
a,

 w
it

h
 a

 l
o

w
-
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r 

d
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ig
n
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T
h

e 
in

v
es

ti
g

at
io

n
 

d
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o
n

st
ra

te
s 

th
at

 

lo
w

-c
ar

 p
ro

je
ct

s 
ar

e 

an
 e

ff
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ti
v

e 
w

ay
 t

o
 

re
d

u
ce

 t
h

e 
n

u
m

b
er

 o
f 

v
eh

ic
le

 t
ri

p
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 a
n

d
 t

o
 

p
ro

m
o

te
 o

r 
to

 

st
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il
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e 
k

lo
n

g
-t

er
m

 

m
o

b
il

it
y

 b
eh
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u
r 

b
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ed
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n
 s

u
st
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n
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m
o

d
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f 

tr
an

sp
o
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N
o

t 
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y
 d
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, 

b
u

t 
V
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b

an
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e 
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o

w
ed
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o

 b
e 

fe
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N
o

n
e 

m
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o

n
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d
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0
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T
h

e 

en
v

ir
o
n

m
e

n
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l 
ef

fe
ct

 

o
f 
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r-
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ee

 

h
o

u
si

n
g
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n

 

V
ie

n
n

a 

E
v

al
u

at
e 

w
h

et
h

er
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eo
p
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 l

iv
in

g
 

in
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 c
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-f
re

e 
m

o
d

el
 h

o
u

si
n

g
 

p
ro

je
ct

 h
av

e 
m

o
re

 ‘
su

st
ai

n
ab

le
 

li
fe

st
y

le
s’

 t
h

an
 p

eo
p

le
 l

iv
in

g
 i

n
 

co
m

p
ar

ab
le

 b
u

il
d

in
g

s 
in

 

V
ie

n
n

a.
 A

n
o

th
er

 a
im

 w
as

 t
o

 

id
en

ti
fy

 t
h

e 
li

fe
st

y
le

 

ch
ar

ac
te

ri
st

ic
s 

an
d

 h
o
u

se
h

o
ld

 

ac
ti

v
it

ie
s 

w
h

ic
h

 s
ig

n
if

ic
an

tl
y

 

in
fl

u
en

ce
 t

h
e 

en
v

ir
o

n
m

en
ta

l 

im
p

ac
t 

o
f 

th
e 

re
si

d
en

ts
 o

f 
th

e 

ca
r-

fr
ee

 h
o

u
si

n
g

 p
ro

je
ct

 a
n

d
 a

 

co
n

tr
o

l 
g

ro
u

p
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A
u

th
o

r 
d

ef
in

es
 c

ar
-

fr
ee

 a
s:

 “
th

e 
te

n
an

ts
 

ar
e 

co
n

tr
ac

tu
al

ly
 

b
o

u
n

d
 t

o
 n

o
t 

o
w

n
 a

 

ca
r 

an
d

 i
n

st
ea

d
 h

av
e 

th
e 

o
p

ti
o
n

 t
o

 

p
ar

ti
ci

p
at

e 
in

 a
 c

ar
-

sh
ar

in
g

 s
ch

em
e.

” 

C
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fr
ee

 

ar
ea

 

A
p

p
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ca
ti

o
n
 

C
ar

-f
re

e 

h
o

u
si

n
g

 

p
ro

je
ct

s 
ar

e 

se
en

 a
s 

a 
w

ay
 

o
f 

g
et

ti
n

g
 

aw
ay

 f
ro

m
 

fr
eq

u
en

t 
ca

r 

u
se

 a
n

d
 

d
ev

el
o
p

in
g

 

m
o

re
 

li
v

ea
b

le
, 

p
ed

es
tr

ia
n

 

ci
ti

es
 w

it
h

 

m
o

re
 p

u
b

li
c 

re
cr

ea
ti

o
n

al
 

sp
ac

e 
 

N
o

t 
m

en
ti

o
n

ed
, 
 c

ar
-f

re
e 

h
o

u
si

n
g

 c
an

 b
e 

se
e
n

 a
s 

st
ra

te
g

y
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H
o

u
se

h
o

ld
s 

fr
o

m
 t

h
e 

ca
r-

fr
ee

 s
et
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en
t 

h
av

e 
su

b
st

an
ti

al
ly

 

lo
w

er
 e

n
v

ir
o

n
m

en
ta

l 

im
p

ac
ts

 i
n

 t
h

e 

ca
te

g
o

ri
es

 o
f 

g
ro

u
n

d
 

tr
an

sp
o

rt
at

io
n

 a
n
d

 

en
er

g
y

 u
se

; 
th

ei
r 

C
O

2
 e

m
is

si
o

n
s 

o
f 

th
es

e 
tw

o
 c

at
eg

o
ri

es
 

ar
e 

le
ss

 t
h

an
 5

0
%

 o
f 

th
o

se
 l

iv
in

g
 i

n
 t

h
e 

re
fe

re
n
ce

 s
et

tl
em

en
t.

 

T
h

e 
h

o
u

se
h

o
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s 
in

 

th
e 

ca
r-

fr
ee

 

se
tt

le
m

en
t 

h
av

e 

so
m

ew
h

at
 h

ig
h

er
 

em
is

si
o

n
s 

in
 t

h
e 

ca
te

g
o

ri
es

 a
ir

 

tr
an

sp
o

rt
, 
n
u

tr
it

io
n

, 

an
d

 ‘
o

th
er

’ 

co
n

su
m

p
ti

o
n

, 

re
fl

ec
ti

n
g

 t
h

e 
h

ig
h

er
 

in
co

m
e 

p
er

-c
ap

it
a.

  

N
o

t 
m

en
ti

o
n

ed
 

N
o

n
e 

m
en

ti
o

n
ed

 

O
rs

k
i 

(1
9
7

2

) 

C
ar

.f
re

e 

zo
n

es
 a

n
d

 

tr
af

fi
c 

re
st

ra
in

ts
: 

to
o

ls
 o

f 

en
v

ir
o
n

m
e

n
ta

l 
 

m
an

ag
em

e

n
t 

T
h

is
 p

ap
er

 r
el

at
es

 t
h

e 
ef

fe
ct

 o
f 

v
eh

ic
le

-f
re

e 
zo

n
es

 o
n

 a
ir

 

p
o

ll
u

ti
o
n

 l
ev

el
s.

 

N
o

 c
le

ar
 d

ef
in

it
io

n
, 

o
ft

en
 r

ef
er

s 
to

 t
h

e 

ex
cl

u
si

o
n

 o
f 

(m
o

to
r)

 

v
eh

ic
le

s.
  

C
ar

fr
ee

 

ar
ea

s 

T
h

eo
re

ti
ca

l/
 

p
ra

ct
ic

al
 

C
o

u
n

te
ri

n
g

 

th
e 

d
ec

li
n

in
g

 

q
u

al
it

y
 o

f 
th

e 

u
rb

an
 

en
v

ir
o
n

m
en

t.
  

- 
(A

re
a-

w
id

e)
 t

ra
ff

ic
 b

an
s 

 

- 
p

ar
ti

al
 t

ra
ff

ic
 r

es
tr

ai
n

ts
  

 

T
h

e 
re

ce
n

tl
y

 

in
tr

o
d
u

ce
d

 b
an

 o
n

 

ca
rs

 i
n

 t
h

e 
in

n
er

 c
it

y
 

o
f 

V
ie

n
n

a 
h
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lo
w

er
ed

 c
ar

b
o

n
 

m
o

n
o

x
id

e 
le

v
el

s 
b

y
 

5
4

%
 a

n
d

 l
ea

d
 l

ev
el

s 

b
y

 6
7

%
. 
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o

k
y
o
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 e
x

cl
u
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o
n

 

p
ro

d
u
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d

 e
q

u
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im
p
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e 
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su
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s.

  

A
v
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b
le

 e
x

p
er
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n
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s 

sh
o

w
 t

h
at

 t
ra
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 b
an
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C
Overview Potential policies

C.1. Overview Potential policies from literature
As described in the methodology section (see 2.3), first step is to analyse potential policies to get to carfree
or low-car cities. The findings of the analysis into literature can be found in table C.1. The several policies
are grouped. In several cases the same policies can be found in several sources (e.g. congestion toll), in that
case the several sources with their characteristics are mentioned as well.

All the policies have been analysed with use of six criteria (next to mentioning the name and source of
the policy). The criteria include:

• Implementation effort (L/ M/ H) What is the impact or effort of the implementation of the measure?
It is complex, time-consuming and costly to implement, or is just a small intervention? (Low, Medium,
High)

• Honey/ Vinegar (H /V ) Can the policy be seen as a honey- or a vinegar measure, in other words:
Is the policy positive incentive/ rewarding or negative incentive/ sanction -based)

• Effectiveness evaluated? (- / + / ++) Does the source have a clear evaluation of the effectiveness
of the policy?

• (Perceived) effective? (Yes /No/ NA) Asses, value or see the authors the policy as effective or not?

• Feasibility evaluated? (- / + / ++) Does the source have a clear evaluation of the feasibility of the
policy?

• (Perceived) feasible? (Yes/ No/ NA) Asses, value or see the authors the policy as feasible or not?

• Implemented? (Yes/ No/ NA) Does the author mention that this policy is already implemented?

• City(ies)? (City/ NA) If the policy is already implemented somewhere, does the author mention cities
in which this policy has been implemented?

Note that effectiveness and feasibility are fluid concepts, their meaning depends on the context (also see
the methodology section, 2.3). We did not evaluate these sources on one clear definition, but evaluated
whether these papers did have a clear description and analysis of and evaluation of these two concepts, and
whether the author reported positively or negatively about the (perceived) effectiveness and feasibility. When
the author did not provide information on one of the criteria, or that information was multi interpretative, a
n/a was inserted.

It is important to emphasise that this overview is not meant to be a complete overview of all poten-
tial relevant policies available, but is just meant to give insight in the numerous policies that have been
implemented or are planned to be implemented.
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Sources used:

The sources that have been used for this overview of policies from literature:
S. Chen et al. (2020), Gallego, Montero, and Salas (2013), Zhang, Long, and H. Chen (2019), Bonnel

(1995), Steven Melia and Shergold (2016), Rydningen, Høynes, and Kolltveit (2017), Topp and Pharoah
(1994), Barnes et al. (2015), Bieda (2016), Bonnel (1995), Khreis, May, and Nieuwenhuijsen (2017), Orski
(1972), Ortegon-Sanchez, Popan, and Tyler (2017), Shergold and Steve Melia (2018), Szarata et al. (2017),
Tight, Rajé, and Timms (2016), Tsubohara (2007), O’fallon, Sullivan, and Hensher (n.d.), Barnes et al.
(2015), Guo (2013), Catalano, Casto, and Migliore (2008), Washbrook, Haider, and Jaccard (2006), Daun-
feldt, Rudholm, and Rämme (2009), Eliasson (2009), Eliasson et al. (2009), Leape (2006), Ramos et al.
(2017), Santos (2005), Santos and Shaffer (2004), Schade and Schlag (2003), Bonsall and Young (2010),
Guzman, Arellana, and Alvarez (2020), Simićević, Vukanović, and Milosavljević (2013), Bonsall and Young
(2010), Baldassare, Ryan, and Katz (1998), Nijland and Meerkerk (2017), Giesel and Claudia Nobis (2016),
Ampudia-Renuncio, Guirao, and Molina-Sanchez (2018), Firnkorn and Müller (2015), Carroll, Caulfield, and
Ahern (2017), Okokon et al. (2017), Rojas-Rueda et al. (2012), Woods and Masthoff (2017), Ostermeijer,
Koster, and Ommeren (2019), Chakrabarti (2017), Eriksson, Nordlund, and Garvill (2010), Gallego, Mon-
tero, and Salas (2013), Katoshevski-Cavari, Bak, and Shiftan (2018), Satiennam et al. (2016), Benedini,
Lavieri, and Strambi (2019), Fishman, Washington, and Haworth (2014), Foletta and Henderson (2016), Shi
(2019), Bieda (2016), Coates (2013), C. Nobis (2003), Ornetzeder et al. (2008), Scheurer (2001), Alameri
(2011), Patel, Gandhi, and Bhatt (2016), Serrano-López, Linares-Unamunzaga, and Muñoz San Emeterio
(2019), De Gruyter, Truong, and Taylor (2020), Ding et al. (2017), and L. K. D. Oliveira, G. F. D. Oliveira,
and Vieira (2016)
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C.2. Overview Potential policies from policy documents
As described in the methodology section (see 2.3), first step is to analyse potential policies to get to carfree
or low-car cities. The findings of the analysis into policy documents can be found in the table below.

All the policies have been analysed with use of six criteria (next to mentioning the name and source of
the policy). The criteria are:

• Implementation effort (L/ M/ H) What is the impact or effort of the implementation of the measure?
It is complex, time-consuming and costly to implement, or is just a small intervention? (Low, Medium,
High)

• Honey/ Vinegar (H/ V) Can the policy be seen as a honey- or a vinegar measure, in other words: Is
the policy positive incentive/ rewarding or negative incentive/ sanction -based)

• Effectiveness reported? (Yes/ No/ NA) Does the source have a clear evaluation or expectation of
the effectiveness of the policy?

• Feasibility reported? (Yes/ No/ NA) Does the source have a clear evaluation or expectation of the
feasibility of the policy?

• Planned (Yes/ No/ NA) Does the author mention that this policy is planned?

• Implemented? (Yes/No/NA) Does the author mention that this policy is implemented?

As we expect municipalities to implement policies that they perceive as effective and feasible, we did not
evaluate this with a separate analysis like in the literature section. Note that effectiveness and feasibility
are fluid concepts, their meaning depends on the context (also see the methodology section, 2.3). We did
not evaluate these sources on one clear definition, but evaluated whether these sources did have a clear
description and/ or analysis of the expected effectiveness and feasibility. When the author did not provide
information on one of the criteria, or that information was multi interpretative, a NA was inserted.

It is important to emphasize that this overview is not meant to be a complete overview of all poten-
tial relevant policies available, but is just meant to give insight in the numerous policies that have been
implemented or are planned to be implemented by municipalities.
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Sources used:

The sources that have been used for this overview of policies from policy documents:
Gemeente Amsterdam (2019b), Gemeente Amsterdam (2015), Gemeente Amsterdam (2017), CE Delft

(2018a), Gemeente Rotterdam (2019), Gemeente Rotterdam (2016a), Gemeente Rotterdam (2016b), Gemeente
Rotterdam (2016c), Van Zijl (2008), Gemeente Eindhoven (2011), Gemeente Eindhoven (2014a), Gemeente
Eindhoven (2014b), Gemeente Eindhoven (2017), Gemeente Eindhoven and Staps (2017), Gemeente Den
Haag (2019c), Gemeente Den Haag (2008), CE Delft (2018a), Gemeente Den Haag (2019b), Gemeente Den
Haag (2020), Gemeente Den Haag (2011), Gemeente Den Haag (2019a), Gemeente Den Haag (2018),
Gemeente Groningen (2019a), Gemeente Groningen (2019b), Gemeente Groningen (2019c), Gemeente
Groningen (2019d), Gemeente Groningen (2015b), Gemeente Groningen (2015a), Gemeente Groningen
(2013a), Gemeente Groningen (2018), Gemeente Groningen (2013b), Gemeente Helmond (2019b), Gemeente
Helmond (2019a), Gemeente Helmond (2016b), Gemeente Helmond (2016a), Gemeente Helmond (2008),
Gemeente Helmond (2009), Bestuur Regio Utrecht (2012), Gemeente Utrecht (2015b), Gemeente Utrecht
(2015a), Gemeente Utrecht (2016b), Gemeente Utrecht (2016a), Gemeente Utrecht (2017), Linde et al.
(2018), Gemeente Utrecht (2019), Gemeente Utrecht (2016b), Gemeente Utrecht (2015a), Gemeente Houten
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D
Interview protocols and responses for

research into feasibilities
This section describes the interview protocols with the questions to be asked in order to research the
feasibilities, and responses as well.

D.1. Questionnaire for research into feasibilities
Each of the three sub groups (policy makers, academics, experts in the field) have their own questionnaire.

D.1.1. Questionnaire Policy Makers
Name: ……………………………………………
Function: …………………………………
Organisation: ………………………
Date: ……………………………………………

Introductie

• Introductie en uitleg doel, achtergrond en context

• Praktisch: Interview duur is 45 minuten, interview wordt achteraf gecodeerd, informed consent for-
mulier

• Is het akkoord dat ik dit interview opneem en uw naam gebruik als referentie?

• Introductie van het onderzoek: Master thesis, CoSEM, TU Delft en achtergrond interviewer

• Interview format: Semi-structured, eerst generieke vragen, gevolgd door vragen over de verschillende
soorten van haalbaarheid (technisch, sociaal en politiek)

Generieke vragen

• Kunt u iets over uzelf, uw achtergrond en uw organisatie vertellen?

• Heeft uw gemeente ervaring met beleidsmaatregelen om steden autovrij of autoluw te maken?

• Met welke beleidsmaatregelen om autovrije of autoluwe steden te realiseren heeft u goede ervaringen?

• Wat ziet u als belangrijkste resultaten als het gaat om het autovrij of autoluw maken van steden?

149
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De drie beleidsmaatregelen worden gepresenteerd: Het beprijzen en beperken van autoverkeer;
Het verbeteren en innoveren van collectieve diensten en het aantrekkelijker maken van langzaam
verkeer.

• In welke mate bent u bekend met deze maatregelen?

• In welke mate heeft u ervaring met het implementeren van deze maatregelen?

Voor wat betreft het beprijzen en beperken van autoverkeer:

• Welke vorm of maatregel ziet u als meest gewenste implementatie van deze groep maatregelen?

Technische haalbaarheid

• Denkt u dat het technisch mogelijk is deze beleidsmaatregel toe te passen in Nederlandse steden of
uw stad? Waarom wel/ niet?

Sociale haalbaarheid

• Denkt u dat uw inwoners deze maatregel zullen omarmen en hierdoor minder gaan rijden?

Politieke haalbaarheid

• Denkt u dat deze maatregel politiek haalbaar is in Nederlandse steden of uw stad? Waar hangt dat
van af? Heeft uw voorbeelden van soortgelijke maatregelen die wel of niet politiek haalbaar bleken?

• Als u denkt aan zo’n vorm van beprijzen, zijn er randvoorwaarden, waaronder dit al dan niet politiek
haalbaar is?

• Wie of wat ziet u als belangrijkste factoren om deze maatregel politiek haalbaar te laten zijn?

Voor wat betreft het verbeteren en innoveren van collectieve (vervoers)diensten:

• Welke vorm of maatregel ziet u als meest gewenste implementatie van deze groep maatregelen?

Technische haalbaarheid

• Hoe ziet u de technische haalbaarheid van het verbeteren van collectief vervoer, is dit mogelijk? Wat
is er voor nodig om dit technisch haalbaar te laten zijn?

Sociale haalbaarheid

• Wat is er in uw mening voor nodig om inwoners deze maatregel te laten omarmen en hierdoor de auto
vaker in te ruilen voor OV?

Politieke haalbaarheid

• Denkt u dat deze maatregel politiek haalbaar is in Nederlandse steden of uw stad? Waar hangt dat
van af? Heeft uw voorbeelden van soortgelijke maatregelen die wel of niet politiek haalbaar bleken?
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• Als u denkt aan het aantrekkelijker maken van collectief vervoer, zijn er randvoorwaarden, waaronder
dit al dan niet politiek haalbaar is?

• Wie of wat ziet u als belangrijkste factoren om deze maatregel politiek haalbaar te laten zijn?

Voor wat betreft het aantrekkelijker maken van langzaam verkeer:

• Welke vorm of maatregel ziet u als meest gewenste implementatie van deze groep maatregelen?

Technische haalbaarheid

• Hoe ziet u de technische haalbaarheid van het aantrekkelijker maken van langzaam verkeer in uw stad,
is dit mogelijk? Wat is er voor nodig om dit technisch haalbaar te laten zijn?

Sociale haalbaarheid

• Wat is er in uw mening voor nodig om inwoners deze maatregel te laten omarmen en hierdoor de auto
vaker in te ruilen voor de fiets?

Politieke haalbaarheid

• Denkt u dat deze maatregel politiek haalbaar is in Nederlandse steden of uw stad? Waar hangt dat
van af? Heeft uw voorbeelden van soortgelijke maatregelen die wel of niet politiek haalbaar bleken?

• Als u denkt aan het aantrekkelijker maken van langzaam verkeer, zijn er randvoorwaarden, waaronder
dit al dan niet politiek haalbaar is?

• Wie of wat ziet u als belangrijkste factoren om deze maatregel politiek haalbaar te laten zijn?

Afsluitend

• Dan over deze maatregelen ten opzichte van elkaar. Wat is uw nummer 1-2-3 op technische haal-
baarheid? Op sociale haalbaarheid? Op maatschappelijke haalbaarheid? Wat ziet u daarin als cruciale
barrière?

• Welke maatregel ziet u als meest effectief?

• Hoe denkt u over het combineren van deze maatregelen in pakketten? Welke bezwaren ziet u?

• Heeft u verder nog aanvullingen die nog niet besproken zijn in dit interview?
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D.1.2. Questionnaire Academics
Name: ……………………………………………
Function: …………………………………
Organisation: ………………………
Date: ……………………………………………

Introductie

• Introductie en uitleg doel, achtergrond en context (Master thesis, CoSEM, TU Delft en achtergrond
interviewer)

• Praktisch: Interview duur is 45 minuten, interview wordt achteraf gecodeerd, informed consent for-
mulier

• Is het akkoord dat ik dit interview opneem en uw naam gebruik als referentie?

• Interview format: Semi-structured, eerst generieke vragen, gevolgd door vragen over de verschillende
soorten van haalbaarheid (technisch, sociaal en politiek)

Generieke vragen

• Kunt u iets over uzelf, uw achtergrond en uw organisatie vertellen?

• Heeft uw ervaring of kennis van beleidsmaatregelen om steden autovrij of autoluw te maken? Zo ja,
kunt u goede ervaringen noemen?

• Wat ziet u als belangrijkste resultaten als het gaat om het autovrij of autoluw maken van steden?

De drie beleidsmaatregelen worden gepresenteerd: Het beprijzen en beperken van autoverkeer;
Het verbeteren en innoveren van collectieve diensten en het aantrekkelijker maken van langzaam
verkeer.

• In welke mate bent u bekend met deze maatregelen?

• In welke mate heeft u ervaring met het implementeren van deze maatregelen?

Voor wat betreft het beprijzen en beperken van autoverkeer:

• Welke vorm of maatregel ziet u als meest gewenste implementatie van deze groep maatregelen?

Technische haalbaarheid

• Denkt u dat het technisch mogelijk is deze beleidsmaatregel toe te passen in Nederlandse steden?
Waarom wel/ niet?

• Wat zijn daarbij voor u randvoorwaarden? Welke uitdagingen ziet u?

• Heeft u voorbeelden van Nederlandse steden waar iets dergelijks is geprobeerd? Waarom lukte dit wel/
niet?

Sociale haalbaarheid

• Denkt u dat uw inwoners zo’n vorm van beprijzing zullen omarmen en hierdoor minder gaan rijden?
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Politieke haalbaarheid

• Denkt u dat deze maatregel politiek haalbaar zou zijn in Nederlandse steden? Waar hangt dat van af?

Voor wat betreft het verbeteren en innoveren van collectieve (vervoers)diensten:

• Welke vorm of maatregel ziet u als meest gewenste implementatie van deze groep maatregelen?

Technische haalbaarheid

• Wat zijn wat u betreft aandachtspunten als het gaat om technische haalbaarheid als we kijken naar
het aantrekkelijker maken van collectieve vervoersdiensten in Nederlandse steden?

• Welke succesvolle voorbeelden hiervan kent u?

• Wat waren daarbij de succesfactoren als het gaat om technische haalbaarheid? Wat zouden wat u
betreft randvoorwaarden zijn voor geslaagde invoering? Welke uitdagingen ziet u?

Sociale haalbaarheid

• Denkt u dat uw inwoners deze maatregel zullen omarmen en hierdoor de auto vaker in zullen ruilen
voor collectief vervoer?

Politieke haalbaarheid

• Hoe ziet u de politieke haalbaarheid van het verbeteren en innoveren van collectief vervoer in steden?
Tot waar gaat die politieke haalbaarheid en waar hangt dat van af?

Voor wat betreft het aantrekkelijker maken van langzaam verkeer:

• Welke vorm of maatregel ziet u als meest gewenste implementatie van deze groep maatregelen?

Technische haalbaarheid

• Wat zijn wat u betreft aandachtspunten als het gaat om technische haalbaarheid als we kijken naar
het aantrekkelijker maken van langzaam verkeer in Nederlandse steden?

• Welke succesvolle voorbeelden hiervan kent u?

• Wat waren daarbij de succesfactoren als het gaat om technische haalbaarheid? Wat zouden wat u
betreft randvoorwaarden zijn voor geslaagde invoering? Welke uitdagingen ziet u?

Sociale haalbaarheid

• Denkt u dat uw inwoners deze maatregel zullen omarmen en hierdoor de auto vaker in zullen ruilen
voor langzaam verkeer?

Politieke haalbaarheid

• Hoe ziet u de politieke haalbaarheid van het investeren in langzaam verkeer in steden? Tot waar gaat
die politieke haalbaarheid en waar hangt dat van af?
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Afsluitend

• Dan over deze maatregelen ten opzichte van elkaar. Wat is uw nummer 1-2-3 op technische haal-
baarheid? Op sociale haalbaarheid? Op maatschappelijke haalbaarheid? Wat ziet u daarin als cruciale
barrière?

• Welke maatregel ziet u als meest effectief?

• Hoe denkt u over het combineren van deze maatregelen in pakketten? Welke bezwaren ziet u?

• Heeft u verder nog aanvullingen die nog niet besproken zijn in dit interview?



D.1. Questionnaire for research into feasibilities 155

D.1.3. Questionnaire experts in the field
Name: ……………………………………………
Function: …………………………………
Organisation: ………………………
Date: ……………………………………………

Introductie

• Introductie en uitleg doel, achtergrond en context (Master thesis, CoSEM, TU Delft en achtergrond
interviewer)

• Praktisch: Interview duur is 45 minuten, interview wordt achteraf gecodeerd, informed consent for-
mulier

• Is het akkoord dat ik dit interview opneem en uw naam gebruik als referentie?

• Interview format: Semi-structured, eerst generieke vragen, gevolgd door vragen over de verschillende
soorten van haalbaarheid (technisch, sociaal en politiek)

Generieke vragen

• Kunt u iets over uzelf, uw achtergrond en uw organisatie vertellen?

• Heeft uw ervaring of kennis van beleidsmaatregelen om steden autovrij of autoluw te maken? Zo ja,
kunt u goede ervaringen noemen?

• Wat ziet u als belangrijkste resultaten als het gaat om het autovrij of autoluw maken van steden?

De drie beleidsmaatregelen worden gepresenteerd: Het beprijzen en beperken van autoverkeer;
Het verbeteren en innoveren van collectieve diensten en het aantrekkelijker maken van langzaam
verkeer.

• In welke mate bent u bekend met deze maatregelen?

• In welke mate heeft u ervaring met het implementeren van deze maatregelen?

Voor wat betreft het beprijzen en beperken van autoverkeer:

• Welke vorm of maatregel ziet u als meest gewenste implementatie van deze groep maatregelen?

Technische haalbaarheid

• Denkt u dat het technisch mogelijk is deze beleidsmaatregel toe te passen in Nederlandse steden of
uw stad? Waarom wel/ niet?

Sociale haalbaarheid

• Denkt u dat de maatschappij zo’n soort van beprijzing zal omarmen en daardoor minder zal gaan
rijden?

• Wat ziet u als bepalende factoren waarom burgers deze maatregel al dan niet zullen accepteren?



156 D. Interview protocols and responses for research into feasibilities

• Heeft u voorbeelden van soortgelijke maatregelen waarbij u heeft bijgedragen aan de introductie? Wat
ging er goed en wat ging er minder goed, kijkend naar de acceptatie door burgers?

• Denkt u dat de maatschappelijke baten van een dergelijke interventie opwegen tegen de maatschap-
pelijke kosten?

• Welke uitdagingen ziet wanneer het gaat om sociale acceptatie? En ziet u gelijkenissen met soortgelijke
projecten die u uit heeft gevoerd?

Politieke haalbaarheid

• Denkt u dat deze maatregel politiek haalbaar zou zijn in Nederlandse steden? Waar hangt dat van af?

Voor wat betreft het verbeteren en innoveren van collectieve (vervoers)diensten:

• Welke vorm of maatregel ziet u als meest gewenste implementatie van deze groep maatregelen?

Technische haalbaarheid

• Hoe ziet u de technische haalbaarheid van het aantrekkelijker maken van collectieve vervoer in steden,
is dit mogelijk? Wat is er voor nodig om dit technisch haalbaar te laten zijn?

Sociale haalbaarheid

• Denkt u dat de maatschappij door een verbetering van collectieve (vervoers)diensten de auto vaker in
zal wisselen?

• Wat ziet u als bepalende factoren waarom burgers extra investeringen in collectieve diensten al dan
niet zullen accepteren?

• Heeft u voorbeelden van soortgelijke maatregelen waarbij er werd geinvesteerd in collectief vervoer
waarbij u heeft bijgedragen aan de introductie? Wat ging er goed en wat ging er minder goed, kijkend
naar de acceptatie door burgers?

• Denkt u dat de maatschappelijke baten van investeren in aantrekkelijker collectieve vervoer opwegen
tegen de maatschappelijke kosten?

• Welke uitdagingen ziet wanneer het gaat om sociale acceptatie? En ziet u gelijkenissen met soortgelijke
projecten die u uit heeft gevoerd?

Politieke haalbaarheid

• Hoe ziet u de politieke haalbaarheid van het investeren in OV in steden? Tot waar gaat die politieke
haalbaarheid en waar hangt dat van af?

Voor wat betreft het aantrekkelijker maken van langzaam verkeer:

• Welke vorm of maatregel ziet u als meest gewenste implementatie van deze groep maatregelen?

Technische haalbaarheid
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• Hoe ziet u de technische haalbaarheid van het aantrekkelijker maken van langzaam verkeer in uw stad,
is dit mogelijk? Wat is er voor nodig om dit technisch haalbaar te laten zijn?

Sociale haalbaarheid

• Denkt u dat de maatschappij door het aantrekkelijker maken van langzaam verkeer de auto vaker in
zal wisselen voor een vorm van langzaam verkeer?

• Wat ziet u als bepalende factoren waardoor burgers extra investeringen in langzaam verkeer al dan
niet zullen accepteren?

• Heeft u voorbeelden van soortgelijke maatregelen waarbij er werd geinvesteerd langzaam verkeer waarbij
u heeft bijgedragen aan de introductie? Wat ging er goed en wat ging er minder goed, kijkend naar
de acceptatie door burgers?

• Denkt u dat de maatschappelijke baten van het aantrekkelijker maken van fietsen opwegen tegen de
maatschappelijke kosten?

• Welke uitdagingen ziet wanneer het gaat om sociale acceptatie? En ziet u gelijkenissen met soortgelijke
projecten die u uit heeft gevoerd?

Politieke haalbaarheid

• Hoe ziet u de politieke haalbaarheid van het investeren in langzaam verkeer in steden? Tot waar gaat
die politieke haalbaarheid en waar hangt dat van af?

Afsluitend

• Dan over deze maatregelen ten opzichte van elkaar. Wat is uw nummer 1-2-3 op technische haal-
baarheid? Op sociale haalbaarheid? Op maatschappelijke haalbaarheid? Wat ziet u daarin als cruciale
barrière?

• Welke maatregel ziet u als meest effectief?

• Hoe denkt u over het combineren van deze maatregelen in pakketten? Welke bezwaren ziet u?

• Heeft u verder nog aanvullingen die nog niet besproken zijn in dit interview?

D.2. Interview responses (coded)
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E
Analysis into effectiveness policies

In this chapter two analyses can be found. At first a comparison between cities that implemented an
intervention, with cities that not did not implement that intervention. Secondly an analysis into the relation
between the quality of facilities and policy of a group of measures in cities with the corresponding modal
shares in those cities.

E.1. Comparison cities
First we will discuss why we choose the following cities to analyse, for the three groups of measures.

Price Measures and restraining cars
We chose to select London as city that implemented a price measure, being a congestion charge. There
are multiple statistics available about this congestion charge and this is one of the successful examples of
implementation. Cities to compare are quite hard to find, as London is quite unique. However, we chose
to compare with a city with similar size in England, to be able to make a comparison with as many factors
being the same (like U.K. culture, city size, number of inhabitants, and other metropolitan characteristics).
Birmingham is the second largest city of England, and although there are numerous different, Birmingham
is one of the U.K. cities that is relatively similar to London. As we have a focus on dutch Municipalities, we
chose to include Amsterdam as well. Although the size is completely different, the culture is difference’s,
and there are many differences more, this is the Dutch city probably coming closest by.

Improvement and innovation of collective transport services
Almere is one of the Dutch cities that was built quite recently (from 1975 on). Public transport has re-
ceived a lot of attention during the design of this city, partly inspired by its orientation towards Amsterdam.
Discussions with experts also showed that Almere is a good example of a city with a strong design-focus
on Public Transport. That’s why we chose to take this city for a comparison. We compare this city with
Haarlem and Tilburg, both similar in number of inhabitants. Haarlem is a city which has a similar location
nearby Amsterdam. Tilburg has geographically a completely different location, but is interesting to compare
as it is not part of the Randstad as well, and has other similarities as well, like the average asking price for
housing (E397.000 vs E376.000).

Making low traffic more attractive
We chose to select Houten as city to compare, as Houten is known for its cycle-friendly design since long. It
has the advantage of being designed with the bicycle in mind from the start, car traffic is primarily resigned
to a “ring road” that encircles the area. Within this ring, a network has been established of low-speed
streets meant primarily for cyclists and pedestrians. We chose Nieuwegein and Zeist as cities to compare
with. Both have a similar number of inhabitants, have a similar geographical orientation, near by Utrecht,
and the signature of these cities is comparable as well (many people who go for work and recreation to
Utrecht but want to live in a quieter area, similar characteristics of a sub urban city). Although there are
a number of differences as well, we chose to compare with these two cities as they are quite similar to Houten.

177
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Findings analyses

In this analysis we have looked at general characteristics, like population and density; we have looked at
the modal shares, and we have looked into statistics about the car ownership. Table E.1 till table E.3 show
the statistics and substantiation for the cities concerning the price measures. Table E.4 till table E.6 show
the statistics and substantiation for the cities concerning the collective services. Table E.7 till table E.9 show
the statistics and substantiation for the cities concerning slow traffic.
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188 E. Analysis into effectiveness policies

E.2. Analysis correlation quality and modal share
With use of SPSS we did an analysis into the correlations between the quality of Public Transport, cycling
and walking facilities and policy in cities and the modal share of these cities. We used multiple indicators to
do this; grades for the Facilities and Policy for PT, cycling and walking (assessed by CE Delft (2018b) as well
as the average speed of Public Transport in the morning peak (CROW, 2015)). CE Delft (2018b) assessed
30 municipalities. The average speed and the modal shares were available for all Dutch municipalities (cities
that have been merged were left out). The data can be found in table E.10. The results, including the
Pearson’s correlation, the corresponding p-value and sample size, can be found in table 5.7 and 5.11.
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F
Case study - Interview protocols, responses

and analysis city council meeting
This section describes the interview protocol with the questions to be asked for our case study, the responses
and the analysis of the city council meeting in which the Agenda Amsterdam Autoluw has been discussed
and approved.

F.1. Questionnaire for case study
F.1.1. Questionnaire city officials
Name: ……………………………………………
Function: …………………………………
Organisation: ………………………
Date: ……………………………………………

Introductie

• Introductie en uitleg doel, achtergrond en context (Master thesis, CoSEM, TU Delft)

• Praktisch: Interview wordt achteraf gecodeerd, informed consent (u mag altijd stoppen/ vragen niet
beantwoorden/ etc)

• Is het akkoord dat ik dit interview opneem om het achteraf te kunnen coderen? De opname zelf wordt
verwijderd

• Interview format: Semi-structured.

Generieke vragen

• Kunt u iets over uzelf en uw achtergrond vertellen?

• Op welke manier bent u betrokken geweest bij de Agenda Amsterdam Autoluw?

Specifieke vragen

Vanuit interviews met verschillende experts en betrokkenen is er een aantal issues naar voren gekomen met
betrekking tot de haalbaarheid, net zoals een aantal factoren waarmee die haalbaarheid verhoogd kan worden:

191



192 F. Case study - Interview protocols, responses and analysis city council meeting

Recurring issue’s and increase of feasibility
Technical feasibility Social feasibility Political feasibility

Is
su
es Spatial limitations Inclusivity (fairness issue) Financial feasibility

Maximum capacities Differing problem percep-
tions

Public/ politicians’ percep-
tion

Changing habits Framing (pro/ against)

In
cr
ea
se

fe
as
ib
ili
ty

by Exchange space allocated
to car

Offer supplementing fea-
tures

Link with positive impulse for
economy

Innovative solutions (e.g.
shared-mobility)

Framing (pro-liveability) Framing (pro-liveability)

Integral focus on cyclists/
pedestrian
perspective

Emphasise economic/ live-
ability benefits

Emphasise economic/ live-
ability benefits

Good communication Offering good alternatives
Long-term investment
Revenue allocation

Table F.1: Recurring issues and How to increase feasibility, according to experts and actors

Ik hoor graag van u of u deze issues en manieren om de haalbaarheid te verhogen herkent, of u er
voorbeelden van heeft, en of deze manieren in het geval van de Agenda Autoluw al dan niet werkten.

Issues
Herkent u de volgende issues, in de totstandkoming van de agenda autoluw? Heeft u voorbeelden?

• Ruimtelijke beperkingen

• Capaciteitsissues (nu al aan maximale capaciteit)

• Inclusiviteit (eerlijkheidseffect, wie profiteert?)

• Verschillende probleempercepties

• Veranderen van gewoontes

• Financiële haalbaarheid

• Perceptie van publiek / politici

• Framing (pro / tegen)

• Mist u in dit lijstje belangrijke issues, als het gaat om de haalbaarheid van zo’n pakket aan maatregelen
om tot een autoluwe stad te komen?

Manieren om de haalbaarheid te verhogen
Herkent u de volgende manieren om de haalbaarheid te verhogen? Heeft dit ook effect gehad? Heeft u
voorbeelden? Waarom werkte het wel/ niet?

• Weghalen van ruimte bij de auto

• Innovatieve oplossingen (bijv. deel-mobiliteit)

• Integrale focus vanuit fietsers/ voetganger perspectief

• Aanbieden aanvullende functies

• Framing (pro-leefbaarheid)

• Benadruk economische / leefbaarheidsvoordelen

• Goede/ duidelijke communicatie
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• Link leggen met positieve impuls voor economie

• Aanbieden van goede alternatieven (voor auto)

• Langdurig blijven investeren in transitie

• Opbrengstverdeling (/revenue allocation, waar landen de baten)

• Mist u in dit lijstje belangrijke manieren om de haalbaarheid te verhogen, als het gaat om zo’n pakket
aan maatregelen om tot een autoluwe stad te komen? Wat zijn volgens u goede voorbeelden?

Afsluitend

• Heeft u verder nog aanvullingen die nog niet besproken zijn in dit interview of wilt u zaken onderstrepen?

F.2. Interview responses case study (coded)
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F.3. Analysis city council meeting
In this case study we use the Agenda Amsterdam Autoluw as case. The city of Amsterdam came up with
this comprehensive plan to make the city more carfree). Here we analyse the feasibility of a package of
measures in practice, and whether our findings can be found in practice as well. Next to the interviews with
policy officials we analyse the meeting of the city council regarding the debate and voting for approval of
the proposal (Gemeente Amsterdam, 2020), with use of a content analysis (determination of the presence of
certain words, themes, or concepts within some given qualitative data). We analysed whether our expected
feasibility issues and ways to increase feasibility were mentioned or got attention in this debate, substantiated
by quotes from city councillors.





 









Cities have the capability of providing something for everybody, 
only because, and only when, they are created by everybody.

– Jane Jacobs, The Death and Life of Great American Cities
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