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and distraction, not only during this process, but throughout my whole academic career.
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SUMMARY

Modern cities are seeking possibilities to create healthy, sustainable and liveable urban environments.
Yet these endeavours should not come at the expense of the accessibility of the city. Therefore, many
cities try to promote the use of sustainable modes of transportation within their legislative bounds. A
concept that has become increasingly popular in this endeavour is Transit-Oriented Development (TOD)
(Ibraeva et al., 2020). The reason for this interest is the influence both the public transport quality as
well as the spatial layout of an area can have on travel behaviour. High quality public transport in a
built environment with a spatial layout tailored to the use of sustainable modes of transportation can
namely encourage the use of them, hereby serving as a replacement for the car (Faber et al., 2021).

One of the ongoing debates in the development of transit-oriented neighbourhoods, is the right devel-
opment timing of a public transport connection relative to the development of the residential area it
serves (Puylaert, 2021). Even though it is generally assumed that early provision of public transport
is favourable, the significance of this notion has not yet been studied, and the considerations of the
different parties involved in the decision making process in practice are unclear. Therefore, the aim of
this research is to explore what development strategy of public transport in a residential area results in
high ridership levels while still being feasible for the different parties involved:

"What development strategy of public transport in a residential area results in high ridership levels
while still being feasible for the different parties involved?”

This research focuses on the development strategy of public transport in residential areas located in the
Netherlands. The residential areas studied and the stakeholders involved are both studied in relation
to the urban context.

METHODOLOGY

The answer to the research question requires insight in both the influence of development timing on
travel behaviour and the development process in practice. To determine the influence of development
timing on travel behaviour, two methods are applied: a literature review and case studies. The literature
review is used to create a conceptual framework on the different mechanisms that influence travel
behaviour in relation to development timing. This conceptual framework forms the basis of a hypothesis
on the influence of development timing on travel behaviour. This hypothesis is tested with the aid of case
studies, in which the effects of three different development timelines on travel behaviour are studied.
The information received from both the literature and the interviews is used to draw conclusions on the
influence of development timing on travel behaviour.

The second part of the research aims to provide insights in the different stakeholders involved in the
process and their perspective on the development strategy. This part starts with desk research to
obtain an in-depth understanding of the process and the stakeholders involved in it. The knowledge
gained is validated and extended with the aid of interviews with stakeholders involved in the process.
These interviews also serve to determine the view of the interviewees on the development strategy and
the decision making factors they use to determine this. The answers on this subject are compared to
identify the similarities and differences between them. In a second interview round, the results from
the first round of interviews are presented to the interviewees to ascertain whether or not they agree
with each other. From this round, conclusions are drawn on the decision making factors utilised and
the development timelines resulting from them.

FINDINGS

The findings in this research can be attributed to two categories: findings on the influence of develop-
ment timing on travel behaviour and findings on the development process in practice.
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Influence of development timing on travel behaviour

The studied literature revealed that people who live in an area with a built environment tailored
to sustainable modes of transportation, are more likely to use these sustainable modes than
people who live in car-oriented neighbourhoods. Considering that habitual behaviour and life
events both influence travel behaviour, there is a certain window of opportunity that people
are more susceptible to a change in travel behaviour. Thus, when the built environment is
optimised for the use of public transport and when people are subjected to this environment
during the window of opportunity, theoretically, the chance is greater that they will use the
provided services. On the contrary, when people are subjected to good public transport after
they have lived at a location for a while, habitual behaviour can reduce the chance of them using
public transport. This suggests that public transport should be provided as early as possible.

Based on this literature review, the following hypothesis was formulated:

-

_\\ - “If the public transport connection is developed late, people will have developed other
@ travel habits and the chance that they use public transport when it is provided, will
diminish.”
This hypothesis was tested using case studies of the Vinex neighbourhoods IJburg, Leidsche
Rijn and Ypenburg, in which the effect of different development timelines on travel behaviour
was evaluated. These case studies suggest that the early development of public transport
results in less car usage in a newly developed residential area. However, they also show that
the quality of public transport and the built environment play a role in this as well. The case
studies namely revealed that people who move to a neighbourhood without (high-quality) public
transport, often feel obliged to own a car to get around and that people who do have access to
high-quality public transport own a car less often. Furthermore, the case studies also show that
the provision of high-quality public transport in a later stage does not necessarily mean that it is
doomed to fail, as average car-ownership levels can slowly decrease in the years after public
transport is provided. Nevertheless, the hypothesis that late provision leads to a decreased
chance in people using public transport, can be accepted.

Development process in practice

The desk research and interviews reveal that the stakeholders involved in the development
process belong to two categories: governmental institutions and market parties. The govern-
mental institutions involved are the national and regional governments, transport authorities
and municipalities. The market parties involved are public transport providers, developers and
consultants. The main players in the process are the municipalities and the governing trans-
port authority. Together they make decisions on the development vision for the area. From the
market parties, the party with the largest interest are the public transport providers.

Interviews with stakeholders from each of those three parties revealed the following the de-
cision making factors: costs, benefits, location and assurance. The costs and benefits are
weighed in a costs and benefits analysis. Governmental institutions use social cost-benefit
analyses, while public transport providers base their decisions on the financial costs and ben-
efits, as their goal is to make a profit from the service they offer. The preconditions of the
location influence how early the public transport connection can and must be provided. The
last decision making factor, assurance, relates to the need of mutual assurance between the
different parties involved, to start with the development in the first place. This shows that the
stakeholders themselves can be of influence as well.

Regarding the development strategies, all interviewees agreed that these differ per situation,
and a tailor-made solution is required for each development. The interviews also revealed
that the approach to provide public transport as early as possible, is a transition from basic to
higher quality public transport as more and more inhabitants start to live in the area. With this
approach, the type and frequency of public transport can be tuned to the specific situation. The
interviewees also argued that it is important that people know when the public transport will be
provided, as this might influence their decision to seek alternative transport options.



Preface v

CONCLUSION

The literature, case studies and interviews reveal that there is no unequivocal answer to the question:
"What development strategy should be followed to achieve high ridership levels while still being feasible
for the different parties involved?”

The literature suggests that public transport should be provided as early as possible, as there is a
certain window of opportunity in which people are more susceptible to a change in travel behaviour.
This window of opportunity is the result of the interplay between life events and habitual behaviour.
Where habitual behaviour keeps people from changing their travel habits, life events, such as moving,
are a trigger to change them. This, together with the effect of the built environment on travel behaviour,
suggests that the chance that people will use public transport, is greater when they are subjected to it
during this window of opportunity, than when they are subjected to it later. The case studies provide a
more nuanced view. They do suggest that the early development of public transport results in less car
usage in a newly developed residential area, but they also show that the public transport quality and
the built environment play a role in this as well. Furthermore, the case studies show that the provision
of high-quality public transport in a later stage does not necessarily mean that it is doomed to fail, as
car-ownership levels can slowly decrease in the years after public transport is provided.

The interviewed stakeholders argue that provision from day one is not feasible, as the revenues during
early implementation are low and the budget available to subsidise public transportation is limited. They
stated that a tailor-made solution is required for each location, as the feasibility of the development
strategy and the need for early provision highly depend on the location. These tailor-made solutions
are often devised using the same approach, being a transition from a basic to the final quality public
transport connection as the development of the area progresses. This way, the first inhabitants do have
access to public transportation, but the expenses do not skyrocket.

In short, the development strategy needs to be tailored to the specific development, as the feasibility
of a development strategy and the need for early provision are highly dependent on the location.

DISCUSSION & RECOMMENDATIONS

This study has contributed to a better understanding of the influence of development timing on travel
behaviour, and clarification of the challenges of providing public transport in an early stage. Where pre-
vious research focused on either the influence of the built environment on travel behaviour, or the mo-
ments in time that people are most susceptible for a change in travel behaviour, this research combined
the two topics to explore if development timing can influence travel behaviour as well. The research
shows promising results of early implementation for a reduction in car ownership levels and increase in
public transport usage. This implies that policy measures aimed at the early provision of public trans-
port can increase the use of public transport. The research also identified the different points of view
of the stakeholders and unveiled factors that hinder the early provision of public transport.

There are, however, two main limitations to this research. The first is that the case studies might not
portray the causal effect of development timing, as the differences between the case studies can also be
caused by other factors than a varying development timeline. This, a limited sample size and missing
data all mean that the exact effect of early implementation on the ridership levels remains unclear.
Future research could address this limitation by applying a longitudinal research design to evaluate
the ridership levels over time. The second limitation concerns the areas and stakeholders studied in
the research. The stakeholders considered in this research did not include the national government or
parties related to heavy-rail transport, but only stakeholders involved in the development and operation
of urban public transport such as bus, tram and metro. The inclusion of these parties will result in
another set of stakeholders with their own influence on and interest in the development timing, which
might result in different or additional opportunities and obstacles for early implementation of public
transport.

Furthermore, future research is recommended to determine if the early provision of any type of public
transport is beneficial, or if the quality of public transport plays a major role in this as well. Additionally,
this topic also relates to a recommendation for practice: careful attention should be paid to the quality
of public transport provided from the start, to ensure that people are persuaded to leave their car at
home, or better still, at their dealership.
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INTRODUCTION

What first? Public transport or houses? A question that sounds a lot like the chicken or egg dilemma.
This chapter describes the background of this dilemma and argues why the question is deemed im-
portant. It also discusses the research questions that will be used to explore how this dilemma can be
tackled and defines the scope and limitations of the research.

1.1. Background
The Netherlands is undergoing a population

growth that is projected to continue for the com-
ing 50 years (CBS, 2020b). This growth is ex-

pected to be the strongest in cities and their sur- ‘q’;}h
rounding suburbs (see Figure 1.1), which leads “'
to emerging issues such as congestion and en-

vironmental pollution experienced by growing

cities all around the world (Pan et al., 2017). s
Therefore, more and more cities are seeking L4
possibilities to solve these issues and create )’Q " <
healthy, sustainable and liveable urban environ- 5 a” s
ments for today and tomorrow (lbraeva et al., l.;o;g ’P*“*d'g
2020). TR P yrEeEs o

& » - .
Unregulated growth of urban areas will result in < ¥ h - ]20&?:(;;
a growing number of cars in and around cities. 1"‘ _2'5%1025%
Not only will this lead to more congestion, but 2'5%10]0‘%
it will also contribute to greenhouse emissions — Ib%ormom

(Kuiken, 2016). Therefore, many cities try to pro-
mote the use of sustainable modes of transporta-
tion within their legislative bounds (lbraeva et al.,
2020). But how does one get people to use sus-
tainable modes of transportation instead of their
car?

Figure 1.1: Population growth per municipality (CBS, 2019b).

A concept that has become increasingly popular in this endeavour is Transit-Oriented Development
(TOD). The amount of research conducted on the subject has grown enormously since the 1990s
(Ibraeva et al., 2020) and the concept has spread all over the world as an attractive way to make cities
more sustainable. The reason for this interest is the influence both the public transport quality as well
as the spatial layout of an area can have on travel behaviour. High quality public transport in a built
environment with a spatial layout tailored to the use of sustainable modes of transportation can namely
encourage the use of them, hereby serving as a replacement for the car (Faber et al., 2021).
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Transit-oriented development is a planning concept that does exactly that. Its key characteristics being
high housing densities in areas adjacent to high-quality public transport, a spatial layout in which walking
and cycling infrastructure are prioritised and mixed land-use to provide activities closer to home (lbraeva
et al., 2020; Kamruzzaman et al., 2015). Figure 1.2 gives an overview of these characteristics.

ﬁt‘f L )

muEuEnNnEn |
i A SHIFT
(REGULATION PARKING AND ROAD USE)

CONNECT
(DENSE STREET NETWORK)

COMPACT
(SHORT COMMUTES)

TRANSIT
(NEAR HIGH QUALITY PT) (PRIORITY NON-MOROTISED INFRASTRUCTURE)
SR A ST AT
DENSIFY WALK
(OPTIMISED DENSITY AND TRANSIT CAPACITY) (ATTRACTIVE INFRASTRUCTURE)

Figure 1.2: Design principles for transit-oriented built environments (image adapted from ITDP (2018)).

According to Ibraeva et al. (2020), who did a literature review on the subject, it can be concluded that
residents living in these transit-oriented neighbourhoods are less inclined to use the car, as opposed to
more traditional neighbourhoods, where the spatial layout is optimised for car-use and where the only
function is living.

1.2. Problem definition

The development of transit-oriented neighbourhoods requires the integration of land-use and transport
planning (Ibraeva et al., 2020; Deboosere et al., 2018). In practice, this means a collaboration between
different institutions, who all have their own interests and priorities. Mismatches in these interests and
priorities lead to debates in the decision making process, which make the process arduous and often
results in trade-offs that do not give the desired outcome.

One of the ongoing debates in the development of transit-oriented neighbourhoods, is the right devel-
opment timing of a public transport connection relative to the development of the residential area it
serves (Puylaert, 2021). If the public transport connection is provided early, this will result in low rider-
ship levels in the first years of the development, as not all of the intended users live there yet. These
low ridership levels are a significant expense for the public transport provider, considering that they
need to pay the operating costs even though they ride empty. However, this early provision also has
advantages, as residents are more likely to use the offered transit connection when it is provided from
the moment they start to live there (Thomas et al., 2016). The reason for this is that people are more
likely to change their habits after life events such as moving. Late development on the other hand,
might result in the formation of other travel habits such as car travel. As those habits do not easily
change (Haggar et al., 2019), the risk may exist that people will not start to use the connection when it
is provided in a later stage.

To resolve this dilemma, insights are needed in both the influence of development timing on travel
behaviour and the decision making process around this development timing as followed in practice.
This leads to the knowledge gaps for this research.
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' Need for insights in the influence of development timing on travel behaviour

A To achieve the highest public transport usage, insights are needed in the influence of devel-
opment timing on the travel behaviour. Current studies related to the subject focus either on
the influence of the built environment on travel behaviour or on the moments in time that peo-
ple are most susceptible for a change in travel behaviour. While both aspects are considered
to be of influence, no study as of yet has investigated if the right timing of the development of
a public transport connection, relative to the development of the built environment, influences
travel behaviour as well.

@j Need for insights in the decision making process

@ Even though most stakeholders agree that the timely development of public transport in re-
lation to the residential area it serves is crucial for the ridership levels, they all have different
priorities with regards to the subject (Puylaert, 2021). What is a good solution for one party,
may not work for another. To determine the development strategy that is feasible for all stake-
holders involved in the process, there is a need for insights in the decision making process.
Identification of the different views and main issues in the decision making process might
help to align the views of the different parties and might help to improve the decision making
process in the future.

1.3. Research aim and objectives

As mentioned in the previous section, there is an ongoing debate on the right development timing of
public transport relative to the residential area it serves. Even though it is generally assumed that
early provision of public transport is favourable, the significance of this notion has not yet been studied,
and the considerations of the different parties involved in the decision making process in practice are
unclear. Therefore, the aim of this research is to explore what development strategy of public
transport in a residential area results in high ridership levels while still being feasible for the
different parties involved. This is done through an evaluation of both the influence of development
timing on travel behaviour and the decision making process around this development timing.

The research objective is split into two parts. The first objective is to determine the influence of devel-
opment timing on travel behaviour, which is done through a literature review on the theoretical influence
and case studies to substantiate this. The second objective is to gain insight in the decision making
process around the development timeline. This is done through an evaluation of the process itself, the
stakeholders involved, the decision making factors they use and their view on the development strategy
to follow.

1.4. Research questions

To reach the goal as stated in the previous section, the following research questions need to be an-
swered:

"What development strategy of public transport in a residential area results in high ridership
levels while still being feasible for the different parties involved?”

Sub-questions:

What is the theoretical influence of development timing on travel behaviour?

What lessons can be learned from past development timelines?

What stakeholders are involved in the development process and what is their role?
What are the decision making factors used by the different stakeholders?

What is the ’ideal’ development strategy according to the stakeholders?

abrowN-=
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1.5. Scope

This research focuses on the development strategy of public transport in residential areas located in the
Netherlands. The residential areas studied and the stakeholders involved are both studied in relation
to the urban context. An elaboration on this is given below.

Built environments

For the evaluation of past development strategies, Vinex neighbourhoods are scrutinised.
These neighbourhoods, originating from the 1990’s, are new-town greenfield locations lo-
cated near existing city centres. The Vinex neighbourhoods selected for the research specif-
ically aimed to discourage car usage and promote the use of sustainable modes of transporta-
tion. These neighbourhoods come closest to transit-oriented neighbourhoods as defined in
international literature.

8@8 Stakeholders
The stakeholders considered in this research do not include parties involved in the develop-
ment and operation of heavy-rail transport, but only the stakeholders involved in the devel-
opment and operation of urban public transport such as bus, tram and metro.

1.6. Relevance
This thesis has both scientific and societal relevance, which will be discussed in this section.

Societal relevance

3 Insights in the decision making process around the development timeline can help to improve
the decision making process in the future. If stakeholders can align their priorities and agree
on responsibilities, this might result in a more effective transit-oriented development. That is,
it might help to create development strategies that persuade more people to use sustainable
modes of transportation over the car. Not only is this a win for different institutions involved
in the planning process, the community also benefits from a more healthy, sustainable and
liveable urban environment.

Scientific relevance

There is a lack of scientific knowledge to answer the question what development timing
achieves the most public transport users while still being feasible for the different parties
involved. This Master’s thesis looks into the question, providing insights in both the influence
of development timing on travel behaviour and the considerations of the different parties in-
volved in the decision making process. Hereby, the study contributes to the clarification of
the different aspects that need to be taken into account to answer the question.

1.7. Thesis outline

In this chapter, the aim and relevance of this research were identified and the research questions to
reach the goal were formulated. Chapter 2 will discuss the research approach and methodology sug-
gested to answer these research questions. It will elaborate on the type of research and the motivation
for the proposed methods. The next chapter (chapter 3) presents the literature review on the relation
between development timing and travel behaviour, in which a conceptual model on the mechanisms
influencing travel behaviour in relation to the development timeline is established. Based on this con-
ceptual framework, a hypothesis is formed on the influence of development timing on travel behaviour.
This hypothesis is tested using case studies of past developments in chapter 4.

The development process and stakeholders involved in it will be introduced in chapter 5, after which
the first round of interviews is discussed in chapter 6. The results from this round of interviews are
presented to the interviewees in a second round of interviews, which is elaborated on in chapter 7.
The conclusions on the decision making factors and development strategies resulting from these two
rounds of interviews are elaborated on in chapter 8. The thesis ends with a conclusion on development
strategy that results in high ridership levels while still being feasible for the different parties involved,
a discussion on the insights obtained in this research and recommendations for further research and
future development processes.
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METHODOLOGY

This chapter describes the research approach and methodology used to answer the research
questions stated in chapter 1. The chapter is divided into two sections. The first section de-
scribes the research framework that is used to answer the research questions. The second
elaborates on the use of the research methods and gives a motivation for the choice of them.

2.1. Research approach & design

The aim of this research is to explore what development strategy of public transport in a residen-
tial area results in high ridership levels while still being feasible for the different parties involved.
This requires knowledge on the influence of development timing on travel behaviour and knowl-
edge on the different stakeholders involved in the process and their perspective on the devel-
opment strategy. To acquire this knowledge, the research approach as given in Figure 2.1 is
used.

PROBLEM, GAP
& RELEVANCE

DESK RESEARCH
LITERATURE
REVIEW

DESK RESEARCH
LITERATURE
REVIEW

\

INFLUENCE DEVELOPMENT TIMING DEVELOPMENT PROCESS & STAKEHOLDERS

v

INFLUENCE DEVELOPMENT TIMING

STAKEHOLDER INTERVIEWS
DELPHI ROUND 1

\/ v

DECISION MAKING FACTORS IDEAL STRATEGY

DESK RESEARCH L I
CASE STUDIES

STAKEHOLDER INTERVIEWS
DELPHI ROUND 2

INFLUENCE DEVELOPMENT TIMING | DEVELOPMENT PROCESS PRACTICE

CONCLUSION
& DISCUSSION

Figure 2.1: Research framework.
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The research is splitin two main parts: A part on the influence of development timing on travel behaviour
and a part on the development process in practice. To determine the influence of development timing on
travel behaviour two methods are applied, namely a literature review and case studies. The literature
review is used to create a conceptual framework on the different mechanisms that influence travel
behaviour in relation to development timing. This conceptual framework forms the basis of a hypothesis
on the influence of development timing on travel behaviour. This hypothesis is tested with the help
of case studies, in which the effects of three different development timelines on travel behaviour are
studied. The information received from both the literature and the interviews is used to draw conclusions
on the influence of development timing on travel behaviour.

The second part of the research aims to provide insights on the different stakeholders involved in the
process and their perspective on the development strategy. This part starts with desk research to get
an in-depth understanding of process and the stakeholders involved in it. The knowledge obtained is
validated and extended with the help of interviews with stakeholders involved in the process. These
interviews also serve to determine the view of the interviewees on the ’ideal’ development strategy and
the decision making factors they use to determine this. The answers on this subject are compared
to determine the similarities and differences between them. In a second interview round, the results
from the first round of interviews are presented to the interviewees to determine if they agree with each
other or not. From this conclusions are drawn on the decision making factors used in practice and the
development timelines resulting from it. The research ends with a conclusion and discussion on the
development strategy that leads to high ridership levels while still being feasible for the different parties
involved.

The relation between research questions and the methods used to answer them is given below:

"What development strategy of public transport in a residential area results in
high ridership levels while still being feasible for the different parties involved?”

RQ2 RQ1

RQ3

RQ4

RQ5

Figure 2.2: Relation between methods and research questions.
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2.2. Methods

This section will discuss the different methods used in the research, as represented by the coloured
circles in Figure 2.1 and Figure 2.2. It gives insight in the steps taken, a motivation for the choice of
the method and the advantages and disadvantages of it. First, the literature review is discussed, after
which the case studies are elaborated on. Lastly, the interview method is discussed.

DESK RESEARCH
2.2.1. Literature review

A literature review is conducted to get an in depth understanding of the subject. The re-
search topics for the literature review are:

» The identification of the problem and research gap

« Definition of a methodology to answer the research questions

* Influence of development timing on travel behaviour (sub-research question 1)
+ The identification of the different stages of the development process

» The identification of the stakeholders

Search method

The literature used for the literature review is found using search engines such as 'Sco-
pus’, ‘Google scholar’ and 'Science Direct’. These search engines provide journal articles,
conference papers and reports using keywords. An overview of the keywords used in this
research is given in Table 2.2. The keywords are matched in different ways to find the arti-
cles. The relevance of each of the articles is assessed by checking the title, type of article
and publishing year. When a relevant article is found, forward and backward snowballing
are used to check the references used for that article to see if they are relevant as well.

Next to scientific articles, grey literature such as newspaper articles and reports written
by consultants, knowledge institutes and government agencies are used as well. These
types of publications are used to determine the steps in the development process and to
determine the stakeholders involved in it. The articles are found using the Google search
engine. The relevance of the articles is assessed by checking the the title, publisher and
year of the publication. The information obtained is validated and supplemented with expert
knowledge during the interviews.

Table 2.1: Keywords used for literature search.

Research topic Keywords

Problem definition and  ’travel behaviour’, ’'built environment’, ’residential location’,

research gap ‘transit-oriented development’, ’life events’, ’habit’, 'mode
choice’.

Methodology ‘qualitative research’, ‘qualitative analysis’, ‘travel behaviour’,
‘delphi method’, ’semi-structured interview’, ’encoding
scheme’.

Relevance research ‘travel behaviour’, ’'built environment’, ’life events’, ’habitual

behaviour’, 'travel attitude’, 'residential self-selection’, 'mode
choice’, 'area development’, 'public transport’.

Stakeholder ‘policy’,’planning’,’'stakeholders’,’transit-oriented develop-
identification ment’,'Netherlands’,’Decision making process’.
Stages development ‘area development’, 'planning’, 'stages’, ’Netherlands’.

process
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DESK RESEARCH
2.2.2. Case studies

To test the hypothesis on the influence of development timing on travel behaviour
case studies are executed. These case studies focus on the development timelines
of neighbourhoods that have already been completed, to determine how different
development timelines influenced the public transport ridership levels and car own-
ership in the neighbourhood.

Selection of developments to study

The areas selected for the case studies are Vinex neighbourhoods. Vinex is a policy
briefing note from the Dutch government that aimed to tackle two themes: catching
up on housing construction and reducing travel movements to relieve the environ-
ment. The neighbourhoods were built near existing city centres and the provision of
high-quality public transport was important in the development plans (Snellen et al.,
2005). These neighbourhoods are chosen, because they are designed to promote
public transport usage and are built following the same vision, which makes them
suitable to be compared.

The three cases that are selected vary from places where the public transport con-
nection was developed way before the residents started to live there, to a fully de-
veloped neighbourhood that obtained access to public transport years later. These
three cases together offer insight in the acceptance of residents and the effect of
early development of public transport on the one side and late development on the
other.

Method

The cases are compared both in terms of ridership levels (in relation to the amount of
houses built) as well as the car ownership levels. Ridership levels give an indication
of the popularity and feasibility of the provided public transport connection. Statistics
on car-ownership show the other side, namely how many households still rely on
one or more cars to get around. This gives an impression of the effect of different
development timelines had on the travel behaviour of the residents.

Data gathering
To determine the success of development timelines according to the method as de-
scribed above three different types of data are required, namely:

» The ridership levels of the public transport connection over the years;
» The amount of houses built over the years;
» The car-ownership levels.

This data is gathered using government documents, ridership levels published by
public transport providers, newspaper articles and evaluations of neighbourhoods.

INTERVIEWS
2.2.3. Delphi method

To gain insight in the development process as followed in practice, interviews are
held with stakeholders involved in this process. These interviews are used to:

» Validate and the extend the knowledge on the process and the stakeholders
involved in the process;

» Determine the decision making factors used;

» Determine the ideal development strategy according to stakeholders.

As there are many stakeholders involved in the decision making process and the
views of those different stakeholders on the development strategy might not align,
the Delphi method is applied.
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Method

The Delphi method is an iterative feedback technique that has been specifically designed to
achieve a consensus from a group of experts (Okoli and Pawlowski, 2004). It uses several
rounds of interviews, in which each of the participants is asked to respond to the (anony-
mous) statements of the other participants until a group consensus is reached (Schmalz
et al., 2021). For this research, the technique is applied to explore if there is a consensus
on the development strategy that has to be followed. This is done through two round of
interviews.

In the first round, the interviewees are asked to give their view on the 'ideal’ development
strategy and the decision making factors they use to determine this. Furthermore, the par-
ticipants are asked to validate the identified stakeholders and to state the influence of each
of the stakeholders per development phase. The results from this round are analysed and
potential issues and point of debate are highlighted. In the second round, the results from
the first round of interviews are presented to the interviewees, so they can react to the re-
sponse of the other interviewees and potentially change their own response. Hereby, the
points of debate are accentuated, while the differences in responses due to misinterpreta-
tion are eliminated.

Advantages, disadvantages and considerations

The Delphi method has the advantage that the views of a group of experts can be
aggregated without the need of a group meeting (Twin, 2021). Furthermore, individuals
can express their own opinions in stead of group thinking. However, this also has its
disadvantages, as group thinking might help to resolve the points of debate during the
discussion. Another disadvantage is that the method can be time consuming and the
interviewees need to make a commitment.

Considering that the goal is to identify if there are differences in opinion on the devel-
opment strategy, it is useful that the views of the different stakeholders are collected
separately. By collecting the opinions separately, the opinions of all stakeholders are
heard and there are no persons dominating the discussion. Furthermore, a group dis-
cussion could also result in a focus on a specific topic, while other topics are neglected.
The differences in opinion that are normally discussed in a group session are instead
presented to the participants in the second round. This gives them the opportunity
to reconsider their answer based on the opinions of others, while they are not under
pressure in the heat of a discussion. As a result, all opinions are heard and the points
of debate become clear.

Justification amount of rounds

In this research, only two rounds of interviews are conducted, as the time available
for the research is limited. The consequence of this choice is a smaller possibility that
a group consensus will be reached than when more rounds would be executed. The
method does still offer an advantage over just one round of interviews, as the opinions
offered by the different experts will not just be interpreted by the facilitator, but by the
other experts as well. Additionally, the two rounds do also minimise the chance of
dropouts in between the two interview rounds. All in all, the two rounds of interviews
offer a good balance between thoroughness and time.

Interview protocol

The interview method that will be used for the two rounds of interviews, is the semi-
structured interview. This interview method is chosen, because these types of interviews
allow for open-ended responses within the interview structure (Kallio et al., 2016). Hereby,
each interviewee can give their own view on the process, but the different results can still
be compared. The interview protocol used to set-up, conduct and analyse the interviews
is shown in Figure 2.3. It is based on different steps of the methodology as recommended
by Wilson (2014).



12

2. METHODOLOGY

1. DETERMINE 2. RECRUIT 3. DEVELOP 4. PILOT TEST
INTERVIEW GOAL PARTICPANTS INTERVIEW GUIDE INTERVIEW

8. PROCESS 7. DATA ANALYSIS 6. TRANSCRIBE 5. CONDUCT
RESULTS INTERVIEW RESULTS & APPROVE INTERVIEWS

Figure 2.3: Interview protocol (own work, inspired by Spruijt (2016)).

1. Determination of interview goal

The goal of the interview is different for the two round of interviews. The first round of inter-
views namely aims to gather the different views of stakeholders on the ’ideal’ development
timeline and the decision making factors they use to determine this. Furthermore, the first
round of interviews is also used to verify the conclusions drawn from the grey literature.
The second round of interviews has the goal to determine if the responses of the intervie-
wees are affected by the responses of the other candidates and to determine which points
of debate remain.

2. Recruitment of participants

The second step of the protocol is the recruitment of participants. The participants for the
interviews are stakeholders involved in the development process. To make sure that all the
different interests and viewpoints in the development process are highlighted, the experts
are selected from three different groups:

» Group 1: Municipality
» Group 2: Regional government/ regional transport body
» Group 3: Public transport provider

3. Interview guide

Step 3 of the interview protocol is the creation of an interview guide for each of the two
rounds. These interview guides contain the topics and questions discussed during the in-
terviews. An elaboration on the interview guides used per round can be found in chapter 6
and chapter 7. The interview guides themselves can be found in Appendix B.

4. Pilot test

The interview guides are tested to determine if the relevant information is obtained using
the guides. When needed, changes are made to make the interview guide more suitable
for the interview goal.

5. Interview

The next step in the interview protocol is the execution of the interviews. Due to COVID
restrictions the interviews are held online (via Teams). With the consent of the participant,
the interviews are recorded. This way, the interviewer can concentrate on the interview
and does not have to rely on notes to draw conclusions from the interview.

6. : Transcript

The recordings of the interviews are transcribed and sent to the participants for the ap-
proval. The transcription method used for this is Edited Transcription, meaning that stam-
mers, repetitions and grammatical errors are corrected in the transcription. This makes it
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easy to read, while the essence and idea of the interview are maintained (Summa Lingua
Technologies, 2021).

7/8. : Data analysis and processing

The next step is analysis of the approved transcripts. For the first round, the goal is to de-
termine the different views on the development timeline and analyse the differences and
similarities between them. To determine this, the data obtained from the interviews was
categorised using qualitative coding.

Passages from the interview are coded according to themes and gathered in an encoding
scheme, which gives an overview of the responses per theme (Saldafia, 2013). By apply-
ing this method the interviews are examined in a systematic way and the large amount of
data retrieved in the interviews can be compared on themes relevant for the research.

The encoding scheme for the first round of interviews is created following the steps below.
The steps are inspired by the encoding steps as used by Spruijt (2016); Saldafa (2013).

1. Assign structural codes to the interview
Each interviewee is assigned an interview code (A - G) and a group code (1-3).
The groups correspond to the different types of organisation the participants
work for: (1) municipality, (2) regional government/transport authority and (3)
public transport provider.

2. Assign theme codes
To organise the information retrieved from the interviews, different theme
codes were used. The themes are travel behaviour influences, decision mak-
ing factors, stakeholders and development timelines. A description of each of
those themes is given below.

« Stakeholder interaction and involvement (ST)
Passages about stakeholder interaction and involvement belong to this
theme. Within the theme there is differentiated between the different
stakeholders

» Travel behaviour influence (TB)
All factors identified as influences on travel behaviour are assigned to
this category.

» Decision making factor (DMF)
All factors that play a role in the decision when to develop public trans-
port in relation to the development of the residential are it serves, are
assigned to this category.

» Development timeline/strategy (DT/DS)
Statements about the development timeline and strategy belong to this
category.

3. Compose encoding scheme
When the content of an interview is organised in the different themes, the data
can be added to the encoding scheme. In the end, this scheme will provide
an overview of the information gathered in the different interviews organised
per theme, which makes it easier to draw conclusions.

The second round of interviews discusses the results from the first round of interviews. As
the interviewees respond directly to the answers of others, the data retrieved in this round
of interviews is compared per interview subject.
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LITERATURE REVIEW
The influence of the development
timeline on travel behaviour

The concept of transit-oriented development is a topic that has been the subject of considerable re-
search attention over the past years (lbraeva et al., 2020). The reason for this interest is the influence
the built environment can have on travel behaviour. A built environment that is tailored to the use
of sustainable modes of transportation can namely encourage the use of them, hereby serving as a
replacement for the car (Faber et al., 2021). To determine if it matters at what moment people are
subjected to such a built environment, it is important to understand the mechanisms that influence the
relation between travel behaviour and the built environment, as well as the mechanisms that influence
travel behaviour over time.

The review starts with a discussion on the relation between travel behaviour and the built environment,
to create an in-depth understanding of the influence the built environment can have on travel behaviour.
Then, this relation is linked to mechanisms known to influence peoples travel behaviour over time, to
determine how timing can play a role in the extent of the influence. The article ends with a conclusion
on the influence of development timing on travel behaviour and the formation of a hypothesis on the
development strategy resulting in high ridership levels based on this.

3.1. Travel behaviour and the built environment

The built environment consists of buildings, open spaces and transport systems which together form the
space we live, work and recreate in (Pacheco-Torgal et al., 2016). The design of this built environment
is considered to be of influence on the travel behaviour. It is assumed that neighbourhoods with high
densities in areas adjacent to high quality public transport and good walking and cycling infrastructure
encourage people to use sustainable modes of transportation, where neighbourhood with large roads
and lots of parking facilities encourage car use (Kamruzzaman et al., 2015; lIbraeva et al., 2020).

This relation between travel behaviour and the built environment has been recognised in research
for several decades (van de Coevering et al., 2015; Wang and Lin, 2019), however the existence of
a causal effect of this relation has long been contested. It is argued that there is no direct relation
between travel behaviour and the built environment and the relation can be explained via other mech-
anisms (Faber et al., 2021; van de Coevering et al., 2016). As the goal of this section is to create an
understanding of the relation between travel behaviour and the built environment, this section reviews
literature on this causality discussion with the aim to create a conceptual model that captures relation
between travel behaviour and the built environment including all the explaining mechanisms.

15
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3.1.1. Causality discussion

The causal relation between travel behaviour and the built environment is often contested using mech-
anisms that explain the associating between travel behaviour and the built environment via other vari-
ables such as travel attitudes, socioeconomic-demographics and location preference (Faber et al.,
2021; van de Coevering et al., 2016).

One of those mechanisms, residential self-selection, is described as the notion that people choose
the place they live based on their travel preferences (Wang and Lin, 2019), which are the result of travel
attitude, lifestyle and/or socio-demographics (van Wee and Handy, 2016; van de Coevering et al.,
2016). It is suggested that this notion weakens the idea that the built environment influences travel
behaviour (Faber et al., 2021), as people choose an environment due to its favourable characteristics
in regard of their preferred way of travel, instead of the other way around.

Another theory, the reversed causality theory, is that the built environment can influence people’s
travel attitudes over time, which makes them more appreciative for a certain mode of transportation,
which inits turn influences their travel behaviour (van de Coevering et al., 2016; Ramezani et al., 2021).
This theory also weakens the notion of a causal relation the built environment and travel behaviour.

Table 3.1.1 gives an overview of some papers and their observed outcome on the subject.

Table 3.1: Articles on the influence of self-selection and travel attitudes in relation to travel behaviour and the built environment.

Reference Conclusion

Adhikari et al. (2020) An increase in area walkability leads to an increase in walk trips
independent of preferences or life events.

Bruns and Matthes (2019) Travel related aspects influence residential relocation deci-
sions.

Clark et al. (2016) Good PT and mixed land-use encourage a shift away from car
commuting.

De Vos et al. (2018) Travel attitude influences residential location, but people’s

mode choice and attitude might also change after relocation.
Ettema and Nieuwenhuis (2017) Residential location choice and travel attitudes are associated
to a limited extent.

Faber et al. (2021) The built environment has effect on travel behaviour after atti-
tudes and transport-related location choices are accounted for.

Guan et al. (2020) The built environment still has an effect on travel behaviour after
residential self-selection is accounted for.

Kamruzzaman et al. (2015) Travel attitudes and residential location choice have a signifi-
cant influence on travel behaviour.

Kroesen (2019) Travel related reason for residential location choice originate
from earlier travel behaviour and the previous residential loca-
tions.

Mokhtarian and van Herick The influence of the built environment on travel behaviour lies

(2016) between the 34 and 98 percent.

Ramezani et al. (2021) Built environment influences travel attitudes, which in its turn

effects travel behaviour.
van Herick and Mokhtarian Around 38 percent of the influence of the built environment on

(2020) travel behaviour can be attributed to self-selection.
van Wee et al. (2019) Travel behaviour and the built environment influence travel at-
titudes.

van de Coevering et al. (2016) There is a causal influence from the built environment on travel
behaviour and travel.
van de Coevering et al. (2016) Travel attitudes are influence by the built environment

Wang and Lin (2019) People’s attitudes might change after relocation. No evidence
of residential-self selection.
Wolday et al. (2018) Evidence of residential self-selection in central urban districts,

but not in suburbs.
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From Table 3.1.1 the following conclusions on the role of residential-self selection and reversed causal-
ity in the relation between the built environment and travel behaviour are drawn.

= Residential self-selection

Bruns and Matthes (2019); De Vos et al. (2018); van Herick and Mokhtarian (2020); Wolday
et al. (2018) all state that residential self-selection does partially account for the influence the
built environment has on travel behaviour. They state that travel attitude influences residential
location choice which is, at least partially, the reason for the choice of travel behaviour. According
to Ettema and Nieuwenhuis (2017), the residential location choice and travel attitude are only
associated to a limited extent. De Vos et al. (2021); Faber et al. (2021); Guan et al. (2020); Wang
and Lin (2019) state that the built environment can also influence travel behaviour after residential
self-selection is accounted for.

= Reversed causality
According to Ramezani et al. (2021) a change in travel behaviour after relocation can be explained
by the influence the built environment has on travel attitudes. They state that the built environment
has an influence on travel attitudes which in its turn influence travel behaviour. This theory is
supported by van de Coevering et al. (2016); Wang and Lin (2019); van Wee et al. (2019), who
state that travel attitudes are influenced by the built environment.

= Causal relation
However, van de Coevering et al. (2016) also conclude that even after attitudes and transport
related location choices are taken into account, there still is an effect of the built environment on
travel behaviour. This conclusion is underlined by Faber et al. (2021). According to (Adhikari
et al., 2020), the built environment can influence travel behaviour independent of a preference
for walking trips, which also is a causal finding of the relation between the built environment and
travel behaviour.

All'in all, it can be concluded that both the reversed causality hypotheses and residential self-selection
play a role in the relation between the built environment and travel behaviour. However, there are also
studies that recognise the causal relation between travel behaviour and the built environment.

3.1.2. Conceptual framework of the relation

The conclusions on the mechanisms playing a role in the relation between travel behaviour and the
built environment are captured in the conceptual model given in Figure 3.1.
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Figure 3.1: Overview of the mechanisms influencing travel behaviour in respect to the built environment (adjusted from Faber
et al. (2021); van de Coevering et al. (2016)).

Considering this conceptual model, it can be concluded that the built environment can influence travel
behaviour, either direct or indirect (via residential location and travel attitude). This means that the built
environment can thus contribute to the use of sustainable modes of transportation.
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3.2. When do people change their travel behaviour?

The phrase Old habits die hard aptly describes people’s travel behaviour, as people do not change their
travel habits easily (Haggar et al., 2019), especially when it involves the car (Daramy-Williams et al.,
2019). Friedrichsmeier et al. (2013) state that even when other influencing factors change, behaviour
does not necessarily change accordingly due to habits. According to Havlickova and Zamecnik (2020)
habit is the most important variable that hinders attempts to change travel behaviour. Thus, unveiling
what makes people change their habits over time is quite important in the shift towards the use of more
sustainable modes of transportation. This section discusses the events that make people change their
travel behaviour and extents the conceptual model with the influences of both these events and habitual
behaviour.

3.2.1. Life events as an opportunity to change travel behaviour

Life events have been generally acknowledged as a trigger for people to change their travel behaviour.
These life events are the moments in someone’s life when there is a major change in their situation,
such as the birth of a child, moving home, entering the labour market or changing jobs (Olde Kalter
et al., 2021). According to Zarabi et al. (2019) these life events can be a disruptive factor for habitual
behaviour. Janke et al. (2020) state these moments can break people’s travel habit and make them
reconsider their travel behaviour (Janke et al., 2020). Table 3.2.1 gives an overview of articles related
to the subject and gives an overview of the conclusions they have drawn.

Table 3.2: Articles on factors that make people change their habitual behaviour.

Reference Conclusion

Beige and Axhausen (2017) Relocation is an opportunity for policies aiming at travel be-
haviour change.

Busch-Geertsema and Lanzen- There is a decreased probability people change travel modes

dorf (2017) due to habits.

Clark et al. (2016) The likelihood of a change in travel behaviour increases when
people change employment or move to another place.

Haggar et al. (2019) Travel habits weaken after moving and are susceptible for
change.

Janke et al. (2020) Life events can change people’s social and physical environ-

ment, hereby exposing them to new norms prompting them to
change their travel attitudes and travel behaviour.

Janke et al. (2020) Life events are windows of opportunity to make people change
their travel behaviour.

Miggenburg et al. (2015) Life events influence the adaption of long-term mobility deci-
sions and everyday mobility decisions.

Oakil et al. (2014) Residential relocation and childbirth cause car ownership
changes.

Olde Kalter et al. (2021) Life events (such as a new job, moving, or child birth) can result
in a change in travel behaviour.

Thomas et al. (2016) Relocation weakens travel habits and encourages reconsider-
ation of one’s views. However, only for a short period.

Walker et al. (2014) Relocation can result in a change in travel habits.

Zarabi et al. (2019) Residential relocation can be a disruptive factor for travel

habits, how much depends on the habit strength.

From Table 3.2.1 it can be concluded that both habitual behaviour and life events influence travel be-
haviour. According to Busch-Geertsema and Lanzendorf (2017) there is a decreased probability that
people change their travel behaviour due to habit. However, (Haggar et al., 2019; Zarabi et al., 2019;
Walker et al., 2014; Thomas et al., 2016) state that habit is weakened after relocation, which means that
the probability of people changing their travel behaviour after relocation increases. This is underlined
by Clark et al. (2016); Janke et al. (2020); Olde Kalter et al. (2021), who state that there is an increased
chance that people change their travel behaviour following life events.
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According to Janke et al. (2020); Beige and Axhausen (2017) life events can be seen as windows of
opportunity for policies aiming to change travel behaviour. To take full advantage of these windows of
opportunity, it is useful to know the period of time these windows are open. Although there are more
and more studies that consider the relation between travel behaviour and life events over time (Adhikari
et al., 2020; De Vos et al., 2018; Olde Kalter et al., 2021; Wang and Lin, 2019; Thomas et al., 2016),
a comprehensive understanding of the time window within which these changes take place has yet to
be achieved.

3.2.2. Extension of the conceptual model

From the previous section it can be concluded that life events can disrupt habitual behaviour and influ-
ence travel behaviour. This influence on travel behaviour is either caused by a change in the socioeco-
nomic demographics such as household composition or employment or a change in built environment.
The influence of life events and the relation between habitual behaviour and travel behaviour are added
to Figure 3.1 to create the overview of influencing factors as given in Figure 3.2.
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Figure 3.2: Overview of mechanisms influencing travel behaviour in respect to the development timeline.

3.3. Conclusion

This literature review discussed the mechanisms driving people’s travel behaviour with regards to the
relation between built environment and travel behaviour, and the influence of the moment in time. First
of all, the literature review revealed that the built environment can influence travel behaviour, but that
there are two mechanisms influencing this relation: residential-self selection and reversed causality
via travel attitudes. Residential self-selection does partially account for the relation between travel
behaviour and the built environment, as people choose an environment due to its favourable charac-
teristics in regard of their preferred way of travel, instead of the other way around. Travel attitude can
also be influenced by the built environment and can in its turn influence travel behaviour and residential
location choice.

Second, the review revealed that there are two mechanisms that show the significance of the moment
in time: habitual behaviour and life events. Habitual behaviour keeps people from reconsidering travel
behaviour, while life events can be seen as windows of opportunity to make people change their travel
behaviour. They do not only weaken habitual behaviour, but can also influence peoples travel attitude.
Although several studies have investigated the time frame in which life events can influence travel be-
haviour, a comprehensive understanding of the period of time these windows are open has not yet
been achieved.
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The literature review also gives answer to sub-research question 1: What is the theoretical influence
of development timing on travel behaviour?

1. What is the theoretical influence of development timing on travel behaviour?

The studied literature revealed that people who live in an area with a built environment tailored
to sustainable modes of transportation, are more likely to use these sustainable modes than
people who live in car-oriented neighbourhoods. Considering that habitual behaviour and life
events both influence travel behaviour, there is a certain window of opportunity that people are
more susceptible for a change in travel behaviour.

When the built environment is optimised for the use of public transport and people are subjected
to this environment during this window of opportunity, theoretically, the chance is greater that
they will use it. On the contrary, when people are subjected to good public transport after they
have lived at a location for a while, habitual behaviour can reduce the change of people using
it. All'in all, it can be concluded that the development timing of public transport in a residential
area can influence people’s travel behaviour.

3.4. Hypothesis on the development strategy

The literature review shows that development timing can influence people’s travel behaviour. This
suggests that public transport should be provided from the moment the first people start to live in the
area. If the public transport is provided some time later, the risk is that people will have developed other
travel habits and the chance that they use the provided public transport is diminished.

Thus, the hypothesis is:

vy
S(X  ’If the public transport connection is developed late, people will have developed other travel
- habits and the chance that they use public transport when it is provided, will diminish.”

This hypothesis is tested using case studies of past developments in the next chapter.



CASE STUDIES
Lessons from past developments

To test the hypothesis, the effects of three different development timelines are evaluated in this
chapter. The goal of this chapter is to get an impression of the effect that different development
timelines had on the public transport usage and of the modal split of the neighbourhood. The
cases scrutinised are the Vinex neighbourhoods IJburg, Leidsche Rijn and Ypenburg, which are
all greenfield locations located near existing city centres.

4.1. |Jburg

IJburg is a Vinex neighbourhood in the east of Amsterdam, specifically designed to encourage
the use of public transportation and discourage the use of cars. The area has a linear structure
and has a direct connection with the city centre via a high frequency tram line (tram 26 or ’IJtram’)
(CROW, 2008). An overview of the area is given in Figure 4.1. This section describes the
development timeline of this urban environment and evaluates the public transport connection
and the car ownership levels in the neighbourhood.
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Figure 4.1: Overview of IJburg (own work).
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4.1.1. Development timeline

The development of IJburg started in 1999 (Gemeente Amsterdam, 2018). One of the requirements
for the development was the availability of the public transport connection from the moment the first
resident would inhabit the area. When the first people started to live in IJburg in 2002, the tram con-
nection was far from ready, and it was decided to use buses as a replacement for the tram. In 2005
the tram was put into operation (CROW, 2008). Over the years the frequency of the tram line was in-
creased several times and in 2020 longer vehicles were deployed to accommodate the growing number
of passengers (AT5, 2020). An overview of this timeline is given in Figure 4.2.
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Figure 4.2: Public transport developments in relation to the number of residents (data on the number of resident per year
received from CBS (2013, 2014, 2018, 2019a, 2020a, 2021a,b,c,d)).

4.1.2. Evaluation

The public transport connection and car-ownership levels are evaluated in this sub-section. First the
provided public transport will be evaluated using newspaper articles and statistics on ridership levels,
after which the car-ownership levels in the neighbourhood are evaluated using statistics on households
and car-ownership.

Public transport connection
In the early days of the development, the tram line was not yet available and a bus service was provided
instead. Therefore, both the bus and tram connection will be evaluated below.
[I] Bus connection

The bus connection was not to the satisfaction of the residents. In 2004 they wrote a letter
in which they stated that a neighbourhood designed for the use of public transport should
actually provide a good public transport connection. The main complaints about the bus
were the low frequency and the lack of space for strollers and bikes (Bewonersvereniging
De IJbrug, 2004).

? Tram connection

U In 2005 the tram line was taken into operation. Initially around 5000 people used the tram
connection, but after four years this amount was doubled as more houses where developed
(Het Parool, 2009). According to Munneke (2011), in 2011 40-50% of the movements to
and from lJburg took place via this tram line, which is considerably higher than that of other
Vinex-neighbourhoods with a tram connection.

Figure 4.3 gives an overview of the relation between the amount of houses built and the
amount of travellers using the tram line. As can be seen, the two grow simultaneously,
meaning that the moment more people start to live in IJburg the amount of people using the
tram line grows with an equal amount.
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Relation between the amount of houses and travellers (2005-2016)
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Figure 4.3: Relation between amount of houses built and travellers (Gemeente Amsterdam, 2018).

Regarding the feasibility of the project, the early development of the public transport connection meant
that both the bus and tram connection were operated with losses in the first years. However, this
decision was consciously made to make sure people used the public transport (CROW, 2008; Munneke,
2011).

Car ownership

Figure 4.4 gives an overview of the car ownership in I[Jburg over time. As can be seen the car ownership
levels have been considerably constant over years. In the early days of the development the ownership
levels where a little higher, but after that they have been constant at around 0.7 cars per household. In
relation to the nationwide car-ownership levels this is relatively low, as the mean car ownership levels
in the Netherlands lie at around 1 to 1.1 cars per household.
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Figure 4.4: Car-ownership over the years (data retrieved from CBS (2013, 2014, 2018, 2019a, 2020a, 2021a,b,c,d)).

4.1.3. Conclusion

All'in all, it can be concluded that the development timing of the public transport relative to the housing
development in [Jburg worked out well. Even though the tram was delayed, it still was provided rela-
tively early in the development. This meant that it was operated with losses in the first years, but later in
the development the ridership levels kept growing and growing. So much so that the frequency of the
tramline was increased twice and longer vehicles needed to be deployed to accommodate this growth.
The popularity of the tramline is also reflected in the car ownership levels. These lie around 0.7 cars
per household, which is significantly lower than the nationwide car ownership levels. Thus, the early
development of public transport resulted in high ridership levels and low car ownership levels.
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4.2. Leidsche Rijn

Leidsche Rijn is the largest Vinex district ever developed in the Netherlands. The Vinex area consists of
several sub-neighbourhoods which together are good for around 42 000 residents. As of today around
90% of the area is completed (Schonenberg, 2020). The area is connected with the city centre via
train and so called HOV-buses, which are buses that operate on secluded bus lanes with only few
stops (Gemeente Utrecht, 2022). An overview of the area is given in Figure 4.5. Originally, the space
allocated for parking and roads for cars was deliberately kept small to promote public transport usage
(Verhage, 2003), however this was changed due to a delay in the development of the secluded bus
lanes and an increase in mobility of the residents (Boer, 2013). This section describes the development
timeline and evaluates it in terms of public transport usage and car ownership.
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Figure 4.5: Overview of Leidsche Rijn (own work).

4.2.1. Development timeline

The development of Leidsche Rijn started in 1997 and in 1998 the first residents started to inhabit the
area (Schonenberg, 2020). The development of high quality public transport access was developed
months or even years after these residents occupied the area (ten Haaft, 1999). The first residents had
to make do with the regular buses between Vleuten-De Meern and Utrecht (Janssen and van der Veen,
2011), which had low frequencies and stopped far away from the newly developed houses (Trouw,
1999). These buses were supplemented with a shuttle bus in 2002, which connected the neighbour-
hoods Langerak and Parkwijk to the regular bus between Vleuten-De Meern and Utrecht at Strijkviertel
(RTV Utrecht, 2002). Later, this bus line became a standalone bus line from the city centre, via Leid-
sche Rijn, to the Meern. In addition to line 128, line 28 between Leidsche Rijn and Vleuten was taken
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in operation in 2003. In 2005, the first secluded bus lanes were completed in Parkwijk. This meant
that line 28 could follow the light green route as given in Figure 4.5. The largest part of the route was
already completed in 2009, from that moment only the secluded bus lanes in Leidsche Rijn Centrum
had to be completed (Infrastruct, 2010). The last part of the dark green route was taken into operation
in 2021 (Meijenboom, 2021).

Next to bus connections, trains stations were developed as well. The train station Terwijde was taken
in operation in 2003 and station Leidsche Rijn was completed in 2013 (Treinstationinfo.nl, 2021). An
overview of the development timeline is given in Figure 4.6.
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Figure 4.6: Public transport developments in relation to the number of residents (data on the number of resident per year
received from CBS (2013, 2014, 2018, 2019a, 2020a, 2021a,b,c,d)).

4.2.2. Evaluation

This sub-section evaluates the public transport in Leidsche Rijn and the effect the development timeline
had on the car ownership in the neighbourhood. First the provided public transport will be evaluated,
after which the car-ownership levels in the neighbourhood are discussed.

Public transport

As there is no information on ridership levels of the bus connections, the success of the bus connections
in Leidsche Rijn is evaluated by means of newspaper articles and evaluations of the neighbourhood.
The success of the train connections is evaluated using ridership levels as well.

[._jk.;] Bus connections

= Generally, the public transport in Leidsche Rijn was considered to be inadequate during the
first years of the development. Newspaper articles with titles like: "Leidsche Rijn is waiting
for the bus” and "No bus in new district” make clear how dire the public transportation is con-
sidered to be in the early years (ten Haaft, 1999; Trouw, 1999). According to the Minister of
Transport and Water Management, Mrs. Netelenbos, the regular buses between Vleuten-De
Meern and Utrecht were not sufficient to be considered as proper public transport connec-
tion (Trouw, 1999). As a compensation for this, inhabitants were offered a public transport
card which offered the card holder discounts on local transport services as a taxi, bike, bus
or shared car, the so called "Pioneer card”. The goal of this card was to offer residents a
good alternative until the public transport was completed (de Kort, 2004). However, accord-
ing to traffic and urban planners such a card is as much use as a plaster on a wooden leg
(Trouw, 1999), which is underlined by the residents who found it a meagre alternative for the
promised public transport (de Kort, 2004).

According to Janssen and van der Veen (2011) residents that chose the area specifically
because of the promised high quality public transport system, found themselves obliged to
buy a car because a lack of it (van de Poel, 1999). This is underlined by Dijst et al. (2000),
who concluded that a shift from other modalities to car occurred more often after moving to
Leidsche Rijn than the other way around. As a result, the intended parking standard of 1 car
per household was exceeded in practice, resulting in bumper-to-bumper parking on the public
road (van de Poel, 1999). In 2001 the Nature and Environmental federation of Utrecht even
investigated if it was possible to freeze construction in order to achieve a breakthrough in the
development of public transport. Eventually they decided not to go through with it, because



4. CASE STUDIES
26 Lessons from past developments

the development process continued (Janssen and van der Veen, 2011). All in all, it can be
concluded that residents were not content with the provided transport in the early years of
the development. According to the municipality, the public transport was indeed provided
too late, but they argued this was unavoidable as public transport providers do not want to
operate when there are too little travellers. In the end the HOV was realised, supported by
an extra regular bus to compensate for the large distances between the stops (Janssen and
van der Veen, 2011).

D Train

°_‘f The construction of the station Leidsche Rijn was planned to be finished in 2002. However,
the construction was postponed, because of concerns about the robustness of the network
between Utrecht and Woerden. The NS (Dutch railway company) didn’t think it was justifiable
to stop at the station, as there would be too few passengers that would use it in the first
years. According to the municipality of Utrecht, this went against the arrangements that
were made and could lead to an increase of the already growing troubles caused by cars in
the neighbourhood (Trouw, 2002). Eventually, the station was not built until 2013. However,
the station Terwijde was opened earlier than planned. A temporary stop was provided in
December 2003 and the actual station opened in 2010 (Treinstationinfo.nl, 2021).

The number of passengers per day for each of those stations is given in Figure 4.7. As can
be seen, the ridership levels of both stations keep growing over the years, meaning that the
more people start to live in Leidsche Rijn, the more passengers start using the train.

Passengers per station per day (2004-2019)
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Figure 4.7: Passengers per station per day (2004-2019)
(data retrieved from Treinreiziger.nl (2009, 2019); NS (2020)).

Car ownership

Figure 4.8 gives an overview of the car-ownership per household over the years. As can be seen the
car ownership is relatively high, especially from 2004-2015. After that the car ownership started to
decrease. As of today it is comparable to the mean car ownership levels in the Netherlands.

Car ownership per household (2005-2020)
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Figure 4.8: Car-ownership over the years (data retrieved from CBS (2013, 2014, 2018, 2019a, 2020a, 2021a,b,c,d)).
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4.2.3. Conclusion

All in all, it can be concluded that the public transport connection in Leidsche Rijn was provided too
late. The HOV bus network wasn’t completed till 2009 and it took till 2013 for the first train to stop at the
station Leidsche Rijn. Even though the municipality tried to compensate for the lack of public transport
with pioneers card, the inhabitants of the area more often than not chose the car as their main mode
of transportation. This lead to parking problems, as the amount of cars per household exceeded the
allocated space. The car ownership levels have consistently surpassed the nation-wide average, in
the worst year being even twice as high.

However, it should be noted that the car ownership levels have started to drop from 2015, now lying
around the the nation-wide average of about one car per household. From this moment the train
ridership levels started to increase, which suggests there is a relation between the two. This decrease
in car ownership levels and increase in train ridership levels could of the improved public transport
network with more frequent trams and buses. Thus, even though the public transport ridership levels
have been low for years, not all is lost for the future when the public transport is provided after all.

4.3. Ypenburg

Ypenburg is a Vinex neighbourhood located between The Hague, Delft and Nootdorp of around 10 000
households. The area is surrounded by the motorways A13, A4 and A12, and is connected with the
surrounding region via tram, bus and train. An overview of the area is given in Figure 4.9. This section
describes the development timeline of this neighbourhood and evaluates the public transport connec-
tions and the car ownership levels of the neighbourhood.
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Figure 4.9: Overview of Ypenburg (own work).

4.3.1. Development timeline

The housing development of the Vinex neighbourhood Ypenburg started in 1997 (Haags Gemeen-
tearchief, 2021) and in 1998 the the houses of the sub-area Singels were ready (van Wandelen, 2018).
The first public transport was provided in 1999, when several bus connections started to operate to
the newly developed locations in Ypenburg (HTM, 1999). From 2001, tram 15 connecting Ypenburg
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with the city centre of the Hague and Nootdorp started to operate (Lebouille and Molemaker, 2006).
Furthermore, a bus connection between Leidschenveen and Rijswijk was taken in operation that year
as well (Haags Openbaar Vervoer Museum, 2022). In the end of 2005, the train station was opened
(Treinstationinfo.nl, 2021) and in 2010 tram tram 19 between Leidschedam and Delft was taken into
operation. Originally it was planned that the tram would drive all the way to the university, however, as
of today this is still not the case (Rosenberg, 2016).

Figure 4.10 gives an overview of the development timeline of Ypenburg. The statistics on inhabitants
before 2002 are based on an assumption, as there is no systematic data available on the number
of inhabitant before the annexation by the municipality of the Hague. The only mention about the
population before 2002 comes from a newspaper article by NRC, in which it is stated that the first
inhabitants received their key in 1998 and the neighbourhood counted 2800 residents in the year 2000
(Oostveen, 2000).
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Figure 4.10: Public transport developments in relation to the number of residents (data on the number of resident per year
received from CBS (2013, 2014, 2018, 2019a, 20203, 2021a,b,c,d)).

4.3.2. Evaluation
This sub-section evaluates the public transport in Ypenburg. First the provided public transport con-
nections will be evaluated, after which the car-ownership levels in the neighbourhood are discussed.

Public transport connections

The bus connections changed a lot over the years and data on the ridership levels could not be found.
Therefore, only the tram and train connection will be evaluated. The tram connections will be evaluated
using newspaper articles and data on the ridership levels in relation to other trams operating in the
region. The train connection also is evaluated on the basis of ridership levels and newspaper articles.

Figure 4.11 gives an overview of the amount of passengers per tramline per day for tram operating in
the region. The tramlines operating in Ypenburg are marked with a yellow border. The public transport
connections will now be discussed one by one.

Passengers per tramline per day (November)
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Figure 4.11: Amount of passengers per tramline per day in the Municipality of the Hague (2013-2020)
(Source: Gemeente Den Haag (2021)).
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Tram 15

Tram 15 started to operate in the early days of the development. The occupation rate of the
tram in those early years was relatively low. At the time, the normal occupation rate for urban
public transport varied between the 20 and 40%. The occupation rate of tram 15 in the early
days of the development was much lower than that, as can be seen in Figure 4.12 (Lebouille
and Molemaker, 2006).

Occupation rate tram 15 (2002-2005)
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Figure 4.12: Occupation rate tram 15 (2002-2005) (data retrieved from (Lebouille and Molemaker, 2006)).

The ridership levels in these early days grew from around 1000 passengers per day in 2002
to around 2200 passengers per day in 2005 (Lebouille and Molemaker, 2006). From 2013-
2016, the tram transported around 11 000 passengers per day and between 2018 and 2019
around 13000 passengers. The ridership levels in 2020 dropped drastically due to Covid
(Gemeente Den Haag, 2021). In relation to other trams in the region the tram transports
a relatively low amount of passengers. However, in relation to the other tram operating in
Ypenburg, line 19, the ridership levels are twice as high (Gemeente Den Haag, 2021).

Tram 19

Tram 19 started to operate in 2010. The first years it operated between Leidschendam
Leidschenhage and Delft Tanthof, but later this route was shortened to terminate at Delft
Station. According to Rosenberg (2016) the tram line is the least profitable line of the HTM.
Before the route was shortened the tram transported around 7000 passengers per day and
after only 5000 (Rosenberg, 2016; Gemeente Den Haag, 2021).

Train

The station in Ypenburg was opened in December 2005. Situated on the railway between
Gouda and The Hague, it provided the residents with a fast connection with the Hague and
the middle of the country (Gemeente Den Haag, 2017). In September 2006, almost a year
after the opening, only 300 people per day used the station. This was far below the 800
passengers a day predicted by the NS and even further from the 1000 passengers set as
a condition by the Ministry of Transport and Water Management for their contribution of five
million euros for the construction of the station (Omroep West, 2006). As can be seen in
Figure 4.13, this number wasn’t reached until 2007. From 2007 onward, the number of
passengers using the station started to increase drastically till the growth stagnated at around
2500 passengers a day in 2017.

This growth could partially have been caused by the housing development in Leidschenveen,
which is located right next to Ypenburg. In 2002, around 7000 new residents moved here
as new the first part of the housing development was completed. The number of residents
increased to around 12500 in 2005, 17750 in 2010 and 21 000 in 2019 (CBS, 2013, 2014,
2021b).
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Passengers per station per day (2004-2018)
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Figure 4.13: Passengers per day at Ypenburg station (2004-2018)
(data retrieved from Treinreiziger.nl (2009, 2019)).

Car ownership

The car ownership levels over the years are given in Figure 4.14. As can be seen they have been
relatively constant over the years, a bit higher in the early years of the development and gradually
decreasing after that. The car ownership levels in Ypenburg are only slightly higher than the nation-
wide average of around one car per household over the years. As of today, the car ownership levels
are equal to the nationwide average.

Car ownership per household (2005-2020)
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Figure 4.14: Car-ownership over the years
(data retrieved from CBS (2013, 2014, 2018, 2019a, 2020a, 2021a,b,c,d)).

4.3.3. Conclusion

The first public transport connection was provided relatively early in the development of the neighbour-
hood. This resulted in low ridership levels in the early days of the development, as not all houses were
built. These ridership levels steadily increased when the neighbourhood was expended. However, the
ridership levels of the trams have never reached those of other trams operating in the neighbourhood.
The ridership levels of the train were also low in the beginning, increasing significantly in the years to
follow. The car-ownership levels have been at around one car per household over the years. People
did not feel obliged to buy a car because there was a lack of public transport, but on average every
household still felt the need for owning a car. Overall, it can be concluded that the early provision of
public transport did have a positive effect on the mode choice of the residents.

4.4. Comparison

This section compares the outcomes of the different development timelines, an overview of which is
given Figure 4.15. First the public transport connections of the three neighbourhoods will be compared,
after which the car ownership levels are set side by side.
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Figure 4.15: Public transport developments in relation to the number of residents (data on the number of resident per year
received from CBS (2013, 2014, 2018, 2019a, 2020a, 2021a,b,c,d)).

4.4.1. Public transport

All three locations provided some kind of public transport in the early days of development. The differ-
ence lies in the quality of the provided public transport. In IJburg a bus connection was operated for the
first residents and the tram connection started to operate when around 1580 people lived in the neigh-
bourhood. In Leidsche Rijn, the first bus and trains started to operate when around 9000 people lived
in the area. Before that, the only option to use public transport was the regular bus between Utrecht
and De Meern which had a low frequency and a bus stop far away. The high-quality bus network was
provided from the moment the area had around 12500 residents and when 27 750 people lived in the
area, the station Leidsche Rijn was completed. In Ypenburg, several buses operated in the early days
of the development and the first tram connection started to to operate when the area had around 8500
residents. The train station was taken into operation when 20 000 people lived in the area and a sec-
ond tram connection at 25000 people. It should be noted that the train and second tram also serve
Leidschenveen, which means that the catchment area of these connections is actually larger.

The difference in quality translates to the satisfaction and usage. In general, there were a lot of com-
plaints about the lower quality public transport (bus) in both IJburg and Leidsche Rijn. But, as the higher
quality public transport was realised much earlier in IJburg (tram) than in Leidsche Rijn (HOV-bus), the
residents of IJburg used the tram while the residents of Leidsche Rijn often felt obliged to buy a car as
the higher quality was not available yet.

4.4.2. Car ownership

The car ownership levels of each of the neighbourhoods over the years are given in Figure 4.16. As
can be seen, the ownership levels in Leidsche Rijn and Ypenburg are significantly higher than those
of IJburg. Leidsche Rijn takes the cake when it comes to the highest ridership levels from 2004-2019,
however both before and after that time period the ridership levels are similar to or lower than those of
Ypenburg, which lie around the nationwide average of of about one car per household.
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Figure 4.16: Car-ownership over time (data retrieved from CBS (2013, 2014, 2018, 2019a, 2020a, 2021a,b,c,d)).

4.5. Discussion & Conclusion

The case studies used to test the hypothesis, suggest that the early development of public transport re-
sults in less car usage in a newly developed residential area, however the results should be considered
with a critical eye for several reasons.

First of all, the lower car ownership levels do not necessarily mean that more people use public transport
and the evaluation of the connection only gives an indication of the usage over the years. This means
that the exact effect of early implementation on the ridership levels remains unclear, as the percentage
of public transport users is not known. Second, the differences between the case studies can also be
caused by other factors that discourage or encourage car usage, such as the spatial layout of the built
environment, the parking standards and the proximity to a highway. Third, the types of houses and thus
types of people that live in a neighbourhood can also have an influence on car use, as families living in
a family home are more likely to have and use a car than young starters living in an apartment. Even
though the cases selected for the comparison are comparable in terms of location and development
vision, there are still differences in those factors which could also (partially) explain the differences in
car ownership levels and public transport usage.

Furthermore, the case studies also show that the provision of high-quality public transport in a later
stage does not necessarily mean that it is doomed to fail, as average car-ownership levels can slowly
decrease in the years after public transport is provided.

Nevertheless, the case studies revealed that people who start to live in a neighbourhood without (high-
quality) public transport often feel obliged to own a car to get around and that people who have access
to high-quality public transport own a car less often. Thus, the hypothesis:

vy
~N

= {  ’If the public transport connection is developed late, people will have developed other travel
- habits and the chance that they use public transport when it is provided, will diminish.”

is confirmed, at least for the first decade or so after the development of the neighbourhood. Long-
term, the ridership levels might rise, but the question remains if the same levels will be reached as
when the public transport would have been provided from the start.

The case studies also give answer to sub-research question 2:

2. What lessons can be learned from past development timelines?

The lessons that can be learned from the case studies are:

+ Early development of public transport results in lower car ownership levels.

» Late provision of public transport does not necessarily mean that people will not eventually
use it, but it can take a while before the effects are noticeable.

» The quality of the public transport connections is important for the ridership levels.
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INTRODUCTION TO THE PROCESS
Steps & stakeholder involvement

This chapter gives an introduction in the development process of transit-oriented neighbour-
hoods. The goal of this chapter is to get an impression of the playing field in which decisions on
development timing are made. First, the development process itself is described, after which the
stakeholders involved in the process are identified. Then, the interaction between the stakehold-
ers is elaborated on and their involvement in the various stages of the process is determined.
The chapter ends with an overview of the power and interest of the stakeholders and a con-
clusion on their role in the process. Hereby, it gives answer to sub-research question 3: What
stakeholders are involved in the development process and what is their role?

5.1. The development of residential areas

Space in the Netherlands is scarce and homes, infrastructure, airports, industrial estates and
nature all have to be fitted within it. To make sure that all these aspects are balanced, the Dutch
government develops land-use plans in which they allocate space and designate areas for spe-
cific destinations (Rijksoverheid, 2021a). The development process of residential areas often
starts on regional/municipal level, when an area is identified as a potential location for neigh-
bourhood development (de Vries and den Otter, 2021). Usually the initiative for a development
comes from governmental institutions, but market parties and citizens’ initiatives do also exist
(de Zeeuw, 2018). The vision and policy developed by the regional government and municipal-
ities form the basis or starting points for the area development (de Vries and den Otter, 2021).

With these staring points in mind a development vision is created. In this vision the task at hand
is specified and the ambitions and goals for the development are determined. The development
vision forms the basis for the requirements and boundary conditions that the development should
meet. These include the amount of houses that need to be built, the required amenities, the
amount of work places, parking standards and the desired infrastructure and transport systems.
With this in mind an urban plan can be drawn up, in which the spatial design of the area is
captured. This plan indicates the location of different functions such as living and retail, green
spaces and infrastructure.

This urban plan is ratified and developed further in the zoning plan. In this stage the different
boxes in the area are filled in and building designs for those boxes are created. When the zoning
plan is approved the construction can begin (de Vries and den Otter, 2021; de Zeeuw, 2018).
Figure 5.1 gives an overview of the process as described above.

REGIONAL/ AREA LEVEL LOCATION LEVEL
MUNICIPAL LEVEL

REQUIREMENTS & ZONING PLAN &

Figure 5.1: Steps in the area development process (own work).

Critical comment: It should be noted that the process has no orderly or sequential character
as Figure 5.1 might suggest. It is a process with a lot of feedback loops and unexpected turns.
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5.2. Stakeholders

A large number of stakeholders are involved in the various steps and scale levels of the development
process. Both at governmental institutions - often spread over several departments - and market par-
ties such as developing parties and public transport providers. Below a description of each of those
stakeholders is given.

5.2.1. Governmental institutions
There are several layers of governmental institutions that all have a different role and interest in the
development process.

National government

Area development is primarily a task of the regional governments and municipalities. The national
government only focuses on national interests such as the main road, rail and waterway network and
heritage preservation (Rijksoverheid, 2021a). Their land-use vision is enclosed in a national land-use
plan, which provides information for regional governments and municipalities how land can and may be
used and developed (Kenniscentrum InfoMil, 2021). Even though they are not directly involved in the
planning, they still have a great influence as they are the main source of funding for the development
of housing and sustainable modes of transportation (Pojani and Stead, 2014; Rijksoverheid, 2021a).

Regional government

The regional government is responsible for the land-use vision on a regional level and the accessibility
of their region (Rijksoverheid, 2021b). They make sure there is enough green space in and around
cities (Rijksoverheid, 2021a) and determine the maximum amount of houses that municipalities are
allowed to build. Furthermore, they commission the regional and urban public transport and make
decisions on the function areas should serve (Interprovinciaal overleg, 2021; Kenniscentrum InfoMil,
2021).

Transport authority

Some regions have a transport authority that commissions the regional and urban public transport
in their region. They provide concessions for public transport providers and distribute subsidies for
the operation of public transport in their region. Their work area includes the metro, tram and bus
(Vereniging Openbaar vervoer Centrumgemeenten, 2014). They take over the task of the regional
government when it comes to mobility.

Municipality

Municipalities are responsible for the spatial design within urban regions. They determine where houses
are allowed to be built and what conditions apply. With regards to public transport, municipalities are
responsible for preconditions for public transport such as local roads, bus lanes and bus stops (Verenig-
ing Openbaar vervoer Centrumgemeenten, 2014). Their role during the development process varies
depending on the partnerships they have with market parties (de Zeeuw, 2018). They have an interest
in the coordinated development of public transport and housing development, because it is their task
to provide a liveable environment for their residents. Today this often means looking for ways to limit
car-use and offer more sustainable alternatives (Kersten et al., 2019). The development timing plays
a major role in the success of these sustainable alternatives, as people will be less inclined to use it
when it takes too long before it becomes available (see chapter 3).

5.2.2. Market parties
The government works together with several market parties to realise a development. A description of
these parties and their interest in the development process is described below.

Public transport providers

Public transport providers operate and implement public transport with the goal to make a profit from the
service they offer. To obtain the right to operate the public transport in a certain region, they participate
in tenders to obtain the concession for that region (Rijksdienst voor Ondernemend Nederland, 2021).
An exception to this process are the four large cities Amsterdam, The Hague, Rotterdam and Utrecht,
whom may also grant this concession to their own public transport provider without having to organise
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a tender (MuConsult, 2020). The development timeline is of interest, because it influences their ex-
penses. If they have to operate the public transport connection from the moment the first houses are
inhabited, the ridership levels will be low in the early days of development, which means the operation
will not be profitable. However, this early availability could also result in higher ridership levels in the
final stage of development, as people’s travel habits were formed with the availability of the connection
taken into consideration.

Developers

Developers design, build and sell houses on a development site with the goal to make a profit. They
either buy the land they want to develop on or participate in tenders written out by the municipality
(Michielsen et al., 2019). The development timeline is important for developers, as this timeline can
influence the funding of the project. Projects with a long duration and uncertain outcome are difficult
to finance and the interests are high. Therefore, developers often aim to built as fast as possible.
However, the houses are often finished in stages to prevent market saturation (Michielsen et al., 2019).

Consultants
Consultants advise governmental institutions and private parties in the different stages of the develop-
ment process. They draw up plans according to the requirements specified by their client.

5.3. Stakeholder interaction

This section elaborates on the interaction between the actors in the decision making process. The
interaction between the stakeholders is determined with the help of both desk research and interviews
with different stakeholders involved in the process. Figure 5.2 gives an overview of the interaction
between the stakeholders, an elaboration on each of those connections is given below.

WITH TRANSPORT AUTHORITY WITHOUT TRANSPORT AUTHORITY

NATIONAL GOVERNMENT ) ey OB NATIONAL GOVERNMENT CONSULTANTS

REGIONAL GOVERNMENT

______

CONCESSION

MUNICIPALITIES

>
CONCESSION

DEVELOPERS

L]

Y
PUBLIC SPACE BUS/TRAM/METRO ROLLING STOCK

PUBLIC SPACE HOUSES
& ROADS INFRASTRUCTURE & PERSONNEL 8 ROADS

DEVELOPERS

A\ \/ \

BUS/TRAM/METRO ROLLING STOCK
NFRASTRUCTURE & PERSONNEL

Figure 5.2: Stakeholder interaction (own work).



5.3. Stakeholder interaction 37

5.3.1. Governmental institutions

Governmental institutions work together to make land-use and transportation plans and to determine
the distribution of the budget available for these plans. These partnerships take place on different
governmental levels. Figure 5.3 gives an impression of the interaction between them.

INFORMAL
PARTNERSHIPS

FORMAL PARTNERHIPS MIRT AREAS
INFORMAL
PARTNERSHIPS

STATE Nk

REGION

-

FORMAL
PARTNERSHIPS
MUNICIPALITY

CITY REGIONS TRANSPORT AUTHORITY

FORMAL PARTNERSHIPS

Figure 5.3: Interaction between government parties (image adapted from: Raad voor leefomgeving en infrastructuur (2018)).

Partnerships and interaction in policy making

When it comes to policy making, the different governmental institutions work together on several levels
to determine the vision and policy for an area or region. This leads to land-use plans that form the legal
boundary conditions for the development of urban areas. This collaboration takes place via several
programmes, the most important will be elaborated on below.

* Multi-Year Programme for Infrastructure, Spatial Planning and Transport (MIRT)
& National government & Regional government & Transport Authority

The MIRT is a programme in which the national government works together with regional gov-
ernments to determine the collective perspective and ambitions for the development of areas in
that region. Via this programme, prospective mobility and infrastructure projects are ranked by
priority and grants are assigned accordingly (Ministry of Infrastructure and Water Managment,
2018). Projects are included in this programme when the national government is either directly
involved in the funding or when regional governmental institutions need grants higher than the
budget they receive on a yearly basis (MKBA-informatie, 2021).
* Regional mobility programmes
& Regional government & Transport Authority & Municipality

Regional mobility programs describe the collective perspective and ambitions of a region to make
it more sustainable in terms of mobility. The programs are drawn up by the regional government,
municipalities and other regional partners. Alignment of these programmes with the national pro-
gramme takes place in the MIRT meeting between the national and regional government (Verenig-
ing van Nederlandse Gemeenten and Interprovinciaal Overleg, 2019).

Interaction in development process

In general, the municipalities take the initiative for the development of large urban locations within their
legislative bounds. For these large projects they need the (financial) support of the regional govern-
ment, the transport authority (if there is one) and the national government. Usually the municipality
works together with the regional parties and together they present their plans to the national govern-
ment (Expert A, personal communication, November 16, 2021).

The difference between the two situations as presented in Figure 5.2 is the existence of a independent
Transport Authority. For most regions the province acts as the Transport Authority, however for the
regions Rotterdam/The Hague and Amsterdam this is different. They have a Transport Authority that
is responsible for mobility in the region (MuConsult, 2020).
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* With Transport Authority
When there is a Transport Authority, they have the responsibility for the public transport conces-
sions (both infrastructure and transport related). They act on behalf of the municipalities, which
are their formal bosses (Expert A, personal communication, November 16, 2021).

* Without Transport Authority
In most parts of the Netherlands, there is no independent transport authority. Then the regional
government acts as the transport authority. This means that the concession for public transport
is the responsibility of the regional government.

5.3.2. Public transport provider and governmental institutions

Public transport providers work together with governmental institutions via a concession. In this con-
cession agreements are made about the obligations and regulations the public transport provider has to
follow. This includes the provision of public transport access for to be developed areas when a certain
percentage of the development is completed (Expert F, personal communication, November 23, 2021).
Next to that, public transport providers also are in contact about small changes with either the Transport
Authority (in case there is one) or the municipality (Expert D, personal communication, November 19,
2021).

5.3.3. Municipalities and developers

The development of a residential area almost always requires a private-public partnership, namely that
between the municipality and one or more developers. This partnerships can occur in several forms.
Figure 5.4 gives an overview of these different partnerships and distribution of the responsibilities within
these different types of partnerships.

JOINT JOINT PRIVATE
CLASSIC BOUWCLAIM VENTURE LiGHT VENTURE EXPLOITATION | CONCESSION
Initiative municipality municipality municipality municipality municipality municipality
or market or market or market or market
Land municipality market sells  free-for-all free-for-all market municipality
acquisition to mun. sells to
market.
Land municipality municipality free-for-all together market (with  market
exploitation (with market exploitation
input) agreement)
Planning municipality municipality together together municipality market
(with market and market (within
input) boundaries
municipality)
Execution municipality market free-for-all together market market

or market

Figure 5.4: Partnerships between municipality and market (de Zeeuw, 2018).

As can be seen from Figure 5.4, the role municipalities and developers play in public-private partnership
can vary a lot depending on the type of partnership. This does not only affect their responsibilities in
the development process, but also impacts their power with regards to the decision making process.

5.4. Stakeholder involvement

The involvement of the different stakeholders in the decision making process is determined with the
help of interviews with different stakeholders involved in the process. The interviewees are referred to
with an interviewees ID consisting of a letter and a number. The letters represent the interviewees and
the numbers 1-3 indicate the group they belong to: (1) Municipality, (2) Regional government/Transport
authority and (3) Public transport providers. The interviewees are only briefly discussed in this section,
as their specific role is less relevant for this section. Their background and specific roles within the
decision making process will be discussed in chapter 6 in more detail. The transcripts of the interviews
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can be requested from the author.

The interviewees were asked to state the involvement of the actors in the different stages of the devel-
opment process (see Figure 5.1). The information received from the interviews was compared by listing
the responses on the involvement of each of the stakeholders per development phase. An overview
of which is given in Table 5.4.3. This section describes the influence of the different stakeholders as
identified by the interviewees. First the influence of governmental institutions is discussed, after which
the market parties are elaborated on. The section ends with an overview of the different stakeholders
in the various stages of the decision making process.

5.4.1. Governmental institutions
Below, the involvement of the governmental institutions in the different steps of the development pro-
cess is discussed.

National government

According to interviewees A1, D1 and E2 the national government is only financially involved in area
development. Interviewee E2 also states that their land-use vision does mention area development
on a very high level, but with regards to the planning and design of the area they are not involved.
Interviewee B2 underlines this by stating that they do not have a vision on the development of an area.
According to interviewee A1, the only reason they might get involved in the development of an area is
if they own the land, but this is rarely the case.

Regional government

The involvement of the regional government depends on the existence of an independent transport
authority. According to interviewee G1 the involvement of the regional government in general is usually
limited to checking their preconditions with regard to spatial policy, public transport flow or subsidies.
Whether or not there is a transport authority, their involvement is more extensive.

* With transport authority

For the situation where there is an independent transport authority, the interviewees agree that
the regional government is involved from ’Vision & Policy’ until the ’Zoning plan’. In the "Vision and
Policy’ they have a major role, but from the 'Starting points’ until the ’Zoning plan’ their influence
is less. According to interviewee B1 they are partially responsible for the vision & policy for the
area, but after that they are only involved when it concerns matters that cross municipal borders
(B1) and to check preconditions with regard to spatial policy, public transport flow or subsidies
(G1). According to interviewee A1, their involvement is larger if they own the land the area is
developed on.

» Without transport authority

When there is no independent transport authority, the involvement of the regional government is
different as they also fulfill the role of the transport authority. This means that their involvement
is greater than for the regions where there is no transport authority (C1). Interviewee D1 states
that, in this case, they are involved until the ’Urban plan’, not with regards to urban planning, but
to help think about how public transport should be implemented. According to interviewee G1
the involvement with regards to public transport starts earlier or later in the process depending
on the size of the development. When it comes to large construction sites where new infras-
tructure is necessary, they are involved fairly quickly, because they are partially responsible for
the infrastructure. However, when it comes to smaller locations, the involvement usually starts
later on in the process. According to interviewee C1, they are off the radar on the location level
until the construction starts. From that moment they start to get involved again, as they are the
concessionaire of the public transport.

Transport authority

According to interviewee E2, the transport authority is involved right from the beginning of the process
all the way until the operation. In the beginning the transport authority thinks along to determine where
developments have to take place and what the plans are for the region. Then, on area level they are
involved in the development of new public transport and new access roads. From the moment the
different property lots are started to be filled in they are not really involved anymore. They are involved
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again from the moment construction starts and they also play a role in the operation, as they are the
concessionaire of the public transport. The latter is also mentioned by interviewee B2. Interviewee F3
adds to this that their involvement is very intensive in the beginning and they are less involved from the
location level onward.

Municipalities

All stakeholders state that municipalities are involved throughout the complete development process.
According to interviewees A1, E2 and G1 they are usually the ones that take the initiative for area
development. According to interviewee D1 they feed and influence the regional government on their
vision, as they are the ones that determine the policy in the end. From the area level onwards, munici-
palities are in the lead. According to interviewee A1 they arrange the preconditions necessary to realise
the development, such as accessibility and energy supply (interviewee A1) and are responsible for the
design of the area (C1). They involve the other parties in the process when they are needed. Amongst
others the regional government and/or the transport authority and public transport providers for public
transportation (E2, G1), consultants to advise on plans (B2, C1) and the national government, regional
government and transport authority for funding (A1,E2). From the location level they get less and less
involved. They issue building envelopes and lots and then it is up to project developers or self-build
initiatives to fill in those lots (E2).

5.4.2. Market parties
Below, the involvement of the market parties in the different steps of the development process is dis-
cussed.

Developers

According to interviewee C1, D1 and E2 developers are usually involved from the 'Urban plan’ to the
‘Construction’. Sometimes they are involved earlier in the process, but this is only the case when it is
their initiative (G1). There true involvement often starts from the 'Zoning plan & Building design’, as
they start to design and fill in the building envelopes provided by the municipality (E2).

Public transport providers

According to the interviewees the involvement of the public transport provider is advisory in the ear-
lier stages of the development and implementing in the later stages of the development. According to
interviewee B1 their involvement in the decision making process depends on the type of public trans-
port provider. Some public transport providers operate on a certain line when you tell them this is
needed, but there are also public transport providers that advise on whether it is wise to develop a
certain connection and what it should look like. The first role is also mentioned by interviewee G1,
who states that the involvement of these types of public transport providers is not really present in the
earlier development stages, as they do not have the manpower and funds to get involved in extensive
planning processes and lobbies. The latter role is underlined by interviewee E2 and F3, who state that
some public transport providers are consulted whether an idea is workable in practice. Furthermore,
interviewee G1 also states that their involvement in the earlier development stages is dependent on
their concession period, as they will not get involved in planning a connection of line that they might
not operate in the future.

Consultants
According to interviewee B2,C1,D1,G1 consultants advise on the different plans that are developed in
the process: the ‘Development’ vision, 'Urban plan’ and 'Zoning plan’.

5.4.3. Overview
The involvement of the different stakeholders during the various stages of development are summarised
in Figure 5.5 and Figure 5.6. The dotted lines represent a reduced involvement.

Critical comment: When comparing the two figures (Figure 5.5 and Figure 5.6), what is striking is that
the involvement of the regional government for the situation without transport authority is less than that
of the transport authority. This could be, because the interviewees had projects of different scale in
mind, or because they had another interpretation of the development steps.
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Table 5.1: Responses of interviewees on stakeholder involvement.
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Figure 5.5: Stakeholder involvement in the development process with independent transport authority (own work).
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Figure 5.6: Stakeholder involvement in the development process without independent transport authority (own work).
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5.5. Power and interest

The previous sections explained the role and involvement of the different stakeholders involved in the
development process. In this section this information is used to map the stakeholders in a power interest
grid, which shows the power and interest of the different stakeholders with regards to the development
timeline. The x-axis shows the power of the different stakeholders to influence the development timeline
and the y-axis the interest they have in this development timeline. The grid divides the stakeholders in
4 categories: crowd, context, subjects and players.

The power-interest grid is given in Figure 5.7. An explanation on the positioning of the different stake-
holders in the grid is given below.
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Figure 5.7: Power-interest grid.

The main players in the planning process are the municipalities and regional government/transport au-
thority. Together they make decisions on the development vision for the area. The national government
is involved when funding is needed for large projects. They have a lot of power, but little interest in the
development process itself. The public transport providers are sometimes asked to give advice on the
feasibility of public transport options in an area, but have no real vote in the decision. In the end, they
have to provide public transport according to the conditions prescribed by the concession.

The developers have a high interest in the development of the area, but are not involved in the deci-
sion making process until the urban plan is drawn up and even in that stage they have a limited role.
Their main involvement starts from the moment the building envelopes are issued by the municipality.
However, when the initiative for area development comes from the developers, they have more power.

The consultants have no real interest in the development and only give advice on the different plans
that need to be drawn up for the development. This way they do have quite some influence on the
decisions made in the process.

5.6. Conclusion

This chapter discussed the different steps in development process and the stakeholders involved in
it, an overview of which is given in Figure 5.5 and Figure 5.6. The conclusions on their role in the
development process give answer to sub-research question 3:
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3. What stakeholders are involved in the development process and what is their role?

The different stakeholders involved in the development process are:

Governmental institutions

+ National government
The national government is involved in policy making on a high level, but not with regards to
the planning and design of an area. Even though they are not directly involved in the planning,
they still have a great influence as they are the main source of funding for the development.

* Regional government
The involvement of the regional government differs for the situation with transport authority
and without transport authority. When there is a transport authority, their role is limited to
checking preconditions with regard to spatial policy and the provision of subsidies. When
there is no transport authority, the regional government is also responsible for the provision of
public transport. Their involvement with regard to this area starts earlier or later in the project
depending on the scale of the development.

» Transport authority
The transport authority is involved from the beginning all the way to the operation. They
are involved in the development of regional strategies and the development of new public
transport connections and infrastructure. On the location level they are more or less out of
the picture, except for their role in the operation, for which they have contracts with public
transport providers.

* Municipalities
Municipalities are involved throughout the entire development process. They are less involved
in the vision & policy development on regional level, but feed the regional government with
their ideas. They are usually the ones taking the initiative in area development and are in the
lead from the area level onward. From the moment the location level is reached they get less
and less involved, as from that moment the building envelopes are issued.

Market parties

* Developers
Developers fill in the building envelopes issued by the municipalities. Occasionally they are
also involved in the development of the urban plan.

* Public transport providers
The main involvement of the public transport providers starts from the moment the construction
starts. They operate the public transport connection and are often (partially) responsible for
the construction of the infrastructure needed for it. They also have an advisory role in the
creation of the development vision (less often) and the urban plan (more often).

+ Consultants
Consultants are involved in the creation of the different plans that are used in the development
process.
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To obtain insights in the development process in practice, two rounds of interviews are conducted with
different stakeholders involved in the process. The goal of these interviews is to determine how and
why stakeholders make certain decisions and if there are points of debate amongst them. This chapter
describes the first round, in which different stakeholders are asked to give their view on the decision
making process. The goal of this round of interviews is to determine the decision making factors
used to make decisions on development timing and the perception of the stakeholders on the
development strategy. The chapter starts with an elaboration on the preparation and analysis of the
interviews, after which the interview results are discussed. First the decision making factors identified
will be elaborated on, after which the perception of the stakeholders on the right development strategy
is discussed. The chapter ends with a conclusion on the decision making factors and the development
strategy, and a discussion on the first round of interviews.

6.1. Preparation & analysis

The interviews are prepared and analysed following the interview protocol as described in subsec-
tion 2.2.3. This section elaborates further on the participants selected for the interviews, the interview
guide used to conduct the interviews and the processing of the interviews.

6.1.1. Participant selection

The participants selected for the interviews are land-use and transportation planners from governmen-
tal institutions and transport providers that are involved in the decision making process around the
development timeline. The interviewees are subdivided in three groups:

1. Group 1: Municipality
2. Group 2: Regional government/transport authority
3. Group 3: Public transport provider

These three groups were chosen, because they have the most power/interest in the development of
public transport in a residential area. Area development is primarily a task of municipalities and the
governing transport authority and the public transport provider has a major interest, as it is their goal to
make a profit from the service they offer. Even though the national government has a lot of power, as
they are the main source of funding, it was decided to exclude them from the research, because they
are not involved in the planning process on a local level (see chapter 5). Table 6.1.1 gives an overview
of the interview participants, their organisation, function and expertise. For privacy reasons each of the
participants has received a code (A-G). Together with the group code this forms the interviewees ID.
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Organisation

City of The Hague

Transport Authority
Rotterdam / The
Hague

City of Almere

City of Nijmegen

Transport Authority
Amsterdam

GVB
(Public transport com-
pany of Amsterdam)

City of Utrecht

6.1.2. Interview guide

Table 6.1: Interview participants.

Function

Strateqist regional
cooperation

Transport planning
expert

Public transport
coordinator

Strategic advisor
mobility

Senior project
mentor

Senior
Transport developer

Senior policy
coordinator mobility

Expertise

Organises and oversees intra organisational
collaborations. Expert in the field of the built
environment (mobility, land-use, sustainabil-
ity, housing, economics).

Involved in the transportation planning for
Vinex-locations around The Hague. Expert
in the field of transport planning in relation to
the built environment.

Responsible for local bus transit in Almere
and regional bus transit between Almere and
't Gooi and Amsterdam.

Advises the mayor and alderman on mobility
related projects. Expert in the field of trans-
port planning in relation to the built environ-
ment.

Expert in the field of traffic, transportation and
infrastructure. Focuses on medium to long-
term developments that impact the regional
and national transport system.

Works on short and long-term network de-
velopment for the municipality of Amsterdam
and its surrounding municipalities.

Expert in the field of land-use and transport
planning. Currently works on long-range pub-
lic transport connections from and to the city
of Utrecht.

To reach the goals set for this round of interviews an interview guide was created. This guide contains
the questions and topics that were covered in the interview. As the interviews were conducted in a
semi-structured form, these questions only form the basis of the interview. More questions were asked
based on the response of the interviewees. The topics that were discussed in the interview are listed
in Table 6.1.2. The complete interview guide can be found in Appendix B.

N =~

Topic

Research introduction
Participant introduction

Decision making

Stakeholder interaction

and involvement
Travel behaviour

Development timing

Table 6.2: Interview subjects Delphi round 1.

Objective

Brief the interviewee on the goal of the research and interview.
Determine the interest and expertise of the participant on the sub-
ject of land-use and transportation planning.

Determine the decision making factors used to make a decision
about the development timeline.

Validate and extend the knowledge on the involvement of stake-
holders in the development process.

Determine the factors that the participant think influence travel be-
haviour.

Determine the ’ideal’ development strategy according to the partic-
ipants.

6.1.3. Transcription & analysis

Using the encoding scheme as described in subsection 2.2.3, passages of the interview transcripts are
coded according to four themes: (1) stakeholder involvement, (2) decision making , (3) travel behaviour
influence and (4) development timing/strategy. The coding of these interviews helps to compare the
interviews on the different subjects. The coded transcripts can be requested from the author.
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6.2. Decision making factors

To gain insights in the decision making process around the development timeline, questions were asked
on the decision making factors the interviewees use to make a decision on the development timing.
Table 6.2 gives an overview of the decision making factors mentioned by the interviewees.

Table 6.3: Decision making factors as mentioned by the interviewees.

Decision making factors

& A1 Preconditions of the location  Business case Mutual assurance
& B2 Costs Benefits Mutual assurance
& C1 Costs Benefits

& D1 Preconditions of the location Costs Benefits

& E2 Preconditions of the location  Costs Benefits

& F3  Costs Benefits

& G1 Availability of money

This section discusses the factors as mentioned by the interviewees one by one and elaborates on the
similarities and differences between the answers. First the costs and benefits will be discussed, after
which the money availability is elaborated on. Then, the location dependency is discussed and lastly
the influence of mutual assurance on the decision is elaborated on.

6.2.1. Costs and benefits

The factors that are mentioned most frequently are the costs and benefits that are associated with
a decision. According to interviewees B2, D1 and E2 the decisions on the development timing are
based on the trade-off between these two. Interviewee C1 and F3 state this trade-off is used by public
transport providers to determine if a public transport connection is profitable for them.

& B2: "You try to manage it in such a way that there is a reasonable amount of revenue for
the public transport operator, but not everyone has already bought a car or two before the tram
starts to operate”

& D1: "ltis purely related to money. If you develop the bus connection first, the buses are empty
in the beginning and you need to determine if that is worth it.”

& E2: "It is a trade-off between the costs and benefits, your business case.”

An explanation of the costs and benefits that are taken into account by the interviewees will be given
below. First, the costs as mentioned by the interviewees will be discussed, after which the different
views on the benefits of early implementation will be considered. Lastly, the use of traffic models to
substantiate the cost-benefit analysis will be discussed.

Costs

Costs are the inhibiting factor for the early development of public transport. According to interviewees
A1, B2, C1, E2 and F3 aligning the responsibilities with regards to costs is one of the most difficult parts
in the decision making process. Interviewee F3 argues that this is partially the case because the costs
and benefits do not always lie within the same organisation.

& F3: "The costs and benefits of a certain decision do not always lie with the same party. For
instance, the party that develops the area always asks if public transport can operate from the
moment the first houses are ready. They are often the party that receives the revenue from the
land sale, but that money is not used for the operation costs of public transport.”
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To understand the complexity of the role costs play in the decision making process, a differentiation
needs to be made between the two types of costs involved: the investment costs and the operation
costs. The investment costs involve the infrastructure, land and building costs that are made before
money can be made from the sale of houses and the operation of the public transport. The operation
costs involve the operation and maintenance of a public transport connection (C1,E2).

Investment costs

The investment costs are funded by different parties involved in the development process,
in which there is an distinction between investment costs for housing and public transport.
According to expert A, a challenge related to the investment costs is that the preparation
period for public transport transport is much longer than the investment period of housing,
which means that the investments for public transport infrastructure have to made way before
the other investments.

& A1: "The preparation process of public transport investments takes much longer
than that of residential construction. It is a major investment that requires a lot of
planning. In practice, housing development is slow in the Netherlands, but rail invest-
ments are even slower. So the main challenge is to keep the two together timing wise
and make sure there is enough assurance on both sides.”

The following complicates the decision making process even more:

& C1: "Due to financial consideration investments are postponed as long as possi-
ble. In the past the interest was significant and postponing investments saved you a
lot of money. The interest is lower today, but you notice that, due to the economic
crisis, people are much more critical towards costs and revenues and the practice of
postponing investments as long as possible has remained.”

Thus, the main challenges related to investment costs are related to timing. To make sure
the public transport and housing development stay together timing wise, investments for
public transport have to be made before housing investments. However, these investments
are not made without assurance of the other parties on the development of housing. This is
complicated even more, as investments are usually kept being pushed in the future as long
as possible.

Operation costs

According to expert E2, the biggest constraint in the early development is not to finance
the investment cost, but to finance the operation costs. Public transport heavily relies on
subsidies to cover the public transport costs and with low ridership levels in the early years
of the development these subsidies might not be enough.

According to interviewee A1 on average only 60% of the operating costs are covered by
ticket sales, while the rest of the operational costs must be covered by subsidies provided by
governmental institutions. This is only on average, the further towards the end of a line, the
lower this cost coverage rate is. As public transport providers try to maximise their revenue,
they are cautious to start operation to a newly developed area (Expert C1). Even more,
because the ridership levels will be even lower in the early days of operation (Expert G1).

& C1: "Public transport providers try to maximise their revenue and even though
there are some settlements between the public transport provider and the granter of
the concession, they will still be cautious to start operation to a newly developed area.”

Thus, even though the investment costs are taken care of, this does not mean that early pro-
vision of public transport is possible. The operation costs for early provision are substantial,
which often makes it unfeasible to operate.



6. DELPHI ROUND 1
50 The decision making process according to stakeholders.

To summarise, the costs play an important role in the decision making process around development
timing. Several interviewees revealed that aligning responsibilities with regards to costs is one of the
most difficult parts in the decision making process, partially because the costs and benefits do not
always lie within one organisation. In this process, a differentiation is made between the investment
costs and the operation cost. Investment costs involve the infrastructure, land and building costs which
are made before money can be made from the sale of houses and the operation of public transport.
The main challenges related to investment costs concern the timing of the investments. The operation
costs involve the operation and maintenance of a public transport connection, which often hold back
the early development of public transport as they are considerable when the ridership levels are low.
Thus, even when the investments are made on time this does not mean the public transport can start
to operate from day one.

Benefits

The costs are balanced against the benefits of the early availability of public transport, which come down
to decreased car usage and an increase in public transport ridership levels. This effect is mentioned
by interviewees A1,B2,C1,D1,F3 and G1, who all state that the early availability of public transport has
an influence on the amount of travellers. Two reasons are presented as the cause of this effect.

: ) Habitual behaviour
A first reason for this is presented by interviewee F3, who states that you get the most public
transport users if you provide public transport from the start due to habitual behaviour.

& F3: "You should not force people to initially use a different modality, because then
people will already have developed a habit and it will be very difficult to pull them out
of it. So our belief is that you get the highest ridership levels, also at a later stage,
if you provide public transport from the start. In which there is room for discussion if
that has to be in its final form from the start.”

§ Life events
Interviewee A1 and C1 argue that it is important to provide public transport early, because
people reconsider their travel behaviour when there are major changes in their lives.

& A1: "Something has to change for people to reconsider their travel behaviour, that
is the moment you should catch them.”

& C1: "You want to provide public transport from the moment the first *zoning
plans/building plans’ are realised. This is relatively expensive, but theory and practice
show that people reconsider their travel behaviour when there are major changes in
their life such as a new job, kids, a break up or moving.”

Even though most interviewees state that the early provision of public transport is a must, intervie-
wee E2 states that it is not sacrosanct, as people will eventually move to another place and the new
inhabitants then face the choice between different modes of transportation.

& E2: "A statement we hear a lot is: "Make sure that there is public transport from the moment
the first homes are ready, because once people choose the car, you can’t get them out.” Well,
that is partly true, but not completely. On average, people live in a house for 10 years and then
move on. So the moment you are 10 years further, on average that entire residential area is
renewed in terms of inhabitants. Not quite, some people leave sooner and some stay longer,
but it's not like the area will never be a success if you do not provide public transport from day
one. That is absolutely not true. You get a longer transition model [dutch: ingroeimodel], but
that is a trade-off you have to make as well.”
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Interviewee A1 and B2 both mention that the extent to which there is a difference due to development
timing is dependent on the knowledge people have on when the connection will be provided.

& A1: ’If the timing is wrong, it will make a difference. How big of a difference is dependent on
how sure people are the connection will actually be realised and how long it takes. If it is half a
year, than cycling to a station located further away is fine, but when it is unsure if the connection
will be realised you will probably think twice about living there or you will buy a car after all.”

To summarise, most interviewees state early provision is important, as more people will use the public
transport connection when it is provided early. The reasons provided for this are the formation of habit-
ual behaviour and the influence of moving on the susceptibility of changing travel behaviour. However,
it is also argued that this is only partially true, as people will eventually move to another place and
the new inhabitants will have public transport available from the first day they live in the area. There
are also interviewees that state that the extent to which the timing matters partially depends on the
information there is on when the connection will be provided in the end.

The role of traffic models in the cost benefit analysis

Several interviewees mentioned that traffic models are used to substantiate the cost benefit analysis.
According to interviewee E2 these models are used whenever you make a business case, as you
need numbers and the traffic model is a tool that provides you those numbers. This is underlined
by interviewee F3, who states that traffic models are used to determine the amount of travellers that
can be expected in the final stage of a development. Interviewee A1 also mentions that all decisions
made related to costs and benefits are substantiated with traffic models, but the problem is that public
transport in these models is not modelled very well.

& A1: "First of all urban mobility behaviour is not correctly modelled and secondly the public
transport has an infinite input capacity in the traffic model. So even when the capacity is reached,
people will still travel by public transport according to the traffic model. Because of this, you have
to do all kinds of post-processing in which you need to determine if the amount of travellers
estimated fits the available capacity and if not you have to add capacity. But the fact that people
start to change their behaviour if the capacity is reached, is not represented in the model. That's
quite difficult if you want to substantiate public transport investments.”

To put it briefly, traffic models are widely used as a way to generate the numbers required to sub-
stantiate the business case, but the suitability of these models to do this is questioned by one of the
interviewees. According to that interviewee, public transport is not correctly modelled, which makes it
hard to substantiate public transport investments

6.2.2. Money availability

Where other interviewees mentioned several decision making factors, interviewee G1 stated that the
timing of the development of both houses and public transport is mainly determined by the availability
of money at a certain moment in time.

& G1: "The choice when to develop what is mainly determined by the moment money is avail-
able for it. That means that in some cases housing construction is faster than infrastructure
construction and in some cases the infrastructure is already there and you can build around it.”

Thus, according to interviewee G1 the development timing of both public transport and houses depends
on the availability of money during the development process.
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6.2.3. Location dependency

Next to costs and benefits, another often called influence on the decision is the location the housing
is developed. According to interviewee A1 the development location partially determines the need for
early provision of public transportation, as the need for early provision of public transport is less when
there already is some form of public transportation nearby.

& A1: "The choice for a certain development timeline is different from location to location. For
locations with little to no public transport, it is sometimes decided to provide public transport
on the promise of area development, but this is only possible with funding and/or if there is
an assurance that the area development will take place. When there already is some public
transport available, you can start with the area development, so you get certainty about the
support for better transit and you can arrange public transport based on that.”

Interviewee E2 states that, because of this, you always look for locations that already have public
transportation, because then you don’t have to build anything new. Furthermore, interviewee E2 also
states that the feasibility of early provision is also dependent on the location, due to a difference in
building densities.

& E2: "It is different per area. You look at what makes sense with regard to the construction
densities. The moment you have a very large residential area with only a few houses here and
there, you can’t do anything with it in terms of public transport.”

Interviewee D1 states that it is sometimes possible to alter the route of the existing public transport
depending on the geographical preconditions.

& D1: "It depends on the geographical preconditions. If a detour is not large compared to the
original route, that choice will be made sooner than if there is a whole a different route has to
be taken that takes extra time.”

Thus, it is stated that the preconditions of the location influence how early a public transport connection
must be provided and also how early it can be provided.

6.2.4. Mutual assurance

Another reason to choose for a certain development timing mentioned by the interviewees is risk, or
the mitigation of risk, as a result of mutual assurance. According to interviewee A1, mutual assurance
is an important factor to decide whether or not to develop something at a certain moment in time.

& A1: ” Deciding on houses first or public transport first, without any arrangements, is not going
to work. On the development side there is too much uncertainty if the public transport will be
developed and without that you get a development that is not tailored to public transportation.
If the latter is the case, arranging public transport connection is not going to work, because of
high parking standards etc. Starting with public transport is also not going to work, because
of an uncertain business case and as too much risk the connection will operate with losses a
consequence of that. You have to organise it with agreements, so you have enough certainty
on both sides.”

This phenomenon is also mentioned by interviewee B2, who states that certain developments only took
place because of mutual assurance.
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6.3. Development process

This section elaborates on the answers the interviewees have given in relation to the their view on the
development strategy. First, the perception of the different interviewees on the development timing are
discussed, after which some comments on the decision making process are elaborated on.

6.3.1. Development timing
During the interviews, the interviewees were asked to state the development timing that, according to
them, would be best. An overview of the answers as given by the interviewees is given in Table 6.3.1.

Table 6.4: Answers on the development strategy as given by the interviewees.

Answer

& A1 The development strategy depends on the location. At some places the area development
comes to a standstill if public transport is not provided. This is the case for the Binckhorst
in the Hague. For that location an Environmental Impact Assessment was made and the
message is crystal clear: more housing than currently planned is not possible without large
problems related to emissions, available space, traffic jams, etc. This shows that area
development depends one-on-one on decisions about public transport.

& B2 Inhabitants have to know that a high quality public transport connection will be provided
in the near future. The question is if that has to be provided from the beginning or at
the moment 10-15% of the houses is built. At least there has to be some form of public
transportation that operates on the most important connection. From the moment that
around 30% of the houses are built, it is useful for the tram to start operating.

& C1 You want to provide public transport from the moment the first ‘zoning plans/building plans’
are realised. This is relatively expensive, but theory and practice show that if you want
people to use public transport you have to provide it from the start. In Almere we made
public transport available from the moment around 60-100 houses were build.

It is very much about the transition from nothing to the final form, certainly for bus.

& D1 Preferably as soon as possible of course, but you have to realise that is not possible nowa-
days. You have to find a balance together with the responsible party, which in our case is
the regional government.

& E2 The development strategy is different per location. You ask the question: "What is logical?”
also in relation to the densities. The moment you have a large residential area with only a
few houses here and there, there isn't much that can be done with regards to the provision
of public transport.

We have some guidelines in the concession: from x number of homes in a certain district
the public transport should be of a certain quality. Usually that starts with a bus, because
we do not specify which type of public transport it should be.

& F3 From the moment around 250 to 300 homes are built, you should provide some form of
public transportation. Then you start with a public transport connection in the main direction
of travel and after a couple of years you add a second or third connection in different travel
directions. There is often some sort of step-by-step plan incorporated into this.

& G1 You don't have to provide the final quality right from the start. When you are dealing with
major developments it concerns substantial transport numbers. Those transport numbers
are not reached in the temporary situation and you cannot provide rail transport until those
numbers are reached. Thus, you need another (temporary) solution and the question is
what that temporary solution should be. It should be of sufficient quality or should at least
have significant speed towards the most important destinations and should be available
from the start.

In this transition period, it is important that residents know what the final form will be. You
can imagine that when 1/3 of an area is developed, you actually have a lot of space left.
Then you can temporarily offer extra parking spaces there, but you will have to communi-
cate that those will not be available forever. If you don’t, people will get used to have their
car nearby and they will revolt the moment they will no longer be able to obtain a permit
for their first or second car.
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Interviewee B2, C1, E1, F3 and G1 all state that the provision of public transport in area should take
place in stages. Starting with lower quality or lower frequency public transport and transitioning to higher
frequencies and higher public transport when more people start to inhabit the area. Interviewees F3
and G1 both state that this temporary solutions should provide public transport in the main direction
of travel. According to interviewee F3, this should be provided from the moment 250-300 houses are
built. Interviewee B2 states that the lower quality public transport should be provided from the moment
10-15% of the houses are built and the final quality (not frequency) from the moment 30% of the houses
are built. According to interviewee C1, public transport should be provided from the moment the first
city blocks are realised. In the example of Almere, this were around 60-100 houses.

Interviewee A1 and E2 argue that the development strategy that should be followed depends on the
location. According to interviewee A1 the need for early provision differs from location to location and
the choice for the development timeline depends on how important public transport is for that location.
Interviewee E2 states that the provision of public transport for locations where the houses are built
spread over the area, thus a few houses here and there, is not possible.

A side note that is made by interviewee B2 and G1 is that people have to know when the public transport
will be provided. If that is the case, people keep this in mind when making a decision whether or not to
buy a car.

6.3.2. Comments on the decision making process
During the interviews, several comments were made with regard to the moment public transport needs
to be considered in the decision making process and the involvement of stakeholders in this decision.

First of all, several interviewees mentioned that public transport has to considered early in the devel-
opment process. According to interviewee C1 this makes it easier to embed public transport in an area
on a larger scale.

& C1: "ltis easier to think carefully about public transport if you consider it on a larger scale level,
because public transport systems have certain dimensions that can more easily be embedded
in the design on that level. Hereby it is important to hold on to this in the years to follow.”

Interviewee E2 and B2 underline this, by stating that thinking about the implementation late in the
development process leads to less successful public transport. Whereas thinking about it in an early
development stage leads to better results.

& E2: "In the past, areas were development with room for a stop on the edge of the area.
That doesn’t work. You want a central stop with high densities around it. Luckily, that is getting
better.”

& B2: ”In Leidsche Rijn, the public transport has worked out less well, simply because they did
not involve public transport planners from the start. They started to design a neighbourhood
that looks nice, started building it and then realised they had to provide public transport.”

Furthermore, comments were made on the invovlement of public transport providers earlier in the de-
cision making process. According to interviewee E2, you have to involve public transport providers
in the decision making process around the design of an area, because they know best when a public
transport connection is feasible or not.

& E2: "We involve the public transport provider as early as possible and try to make arrange-
ments on the moment they have to provide public transport in an newly developed area. The
public transport provider sometimes offers to operate earlier depending on whether a munici-
pality, developer or companies are willing to invest extra money during the start-up period. This
is possible, but in practice it is not happening yet, but it is talked about.”
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Interviewee B2 states this depend on the type of public transport provider.

& B2: "Some public transport providers operate on a certain line when you tell them this is
needed, but there are also public transport providers that advise on whether it is wise to develop
a certain connection and what it should look like.”

Interviewee G1 adds to this that it also depends on the concession period.

& G1: "You involve public transport providers in the process depending on the moment in the
concession period. If it is the beginning of the concession period it is more logical to involve
them than when this period is coming to an end.”

Overall, there is a consensus that the public transport should be considered early in the development
process, as the later it is planned the harder it is to develop an effective public transport connection.
Some also state that the public transport providers should be involved earlier, as they know best which
connections are profitable and which are not. However, other argue that this depends on the type of
public transport provider and the horizon of the concession period.

6.4. Conclusion

Based on the interviews with the stakeholders involved in the decision making process around the
development timeline, the following conclusions can be drawn on the decision making factors used to
determine the development timeline and the development strategies as followed in practice.

6.4.1. Decision making factors

During the interview, the interviewees mentioned the different factors involved in the decision making
process. The decision making factors used by the different stakeholders involved in the decision making
process are the costs, benefits, money availability, mutual assurance or risk and the preconditions of
the location. A short description of each of those decision making factors is given below.

1. Costs

The cost of early provision is the main factor working against the early development of public
transportation. Several interviewees state that aligning responsibilities with regards to costs is
the most difficult part in the decision making process. The costs can be split in two categories,
investment costs and operating costs. The investment costs involve the infrastructure, land and
building costs that have to be made before the operation of the public transportation can start.
The main challenges related to investment costs concern the timing of the investments. The
operation costs involve the operation and maintenance of the public transport connection, which
often hold back the early development of public transport as they are considerable when the
ridership levels are low. Thus, even when the investments are made on time this does not mean
the public transport can start to operate from day one.

2. Benefits

From the answers given by the interviewees it can be concluded that early availability is seen as
beneficial for the ridership levels of the public transport connection. This is due to the formation of
habitual behaviour and the influence of moving on the susceptibility of changing travel behaviour.
However, there is some discussion on the importance of early provision. Some state that early
provision of public transport is a must if the goal is to get as many people as possible to use the
provided public transportation, while others state that the timing does not matter as much as long
as the final product is good. Most people state that early provision is important, but that it does
not need to be at the final level of quality from the beginning.

3. Money availability
Next to the costs and benefits, money availability was also mentioned as a factor influencing
the development timeline. According to the interviewee that mentioned this factor, a delay in the
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availability of funding can result in a delay in development. Sometimes this means that housing
construction is faster than infrastructure and sometimes it is the other way around.

4. Mutual assurance
Another reason the choose for a certain development timing is the risk. If there is no mutual
assurance between parties on a development timeline, developers will be reluctant to develop
houses with low parking standards, but public transport will only be developed when there is
certainty about the area development.

5. Preconditions of the location
The preconditions of the location are often mentioned as an influence on the development timing,
as the location determines the need for early provision of public transport. Some locations will
have major accessibility problems when the public transport is not provided in an early stage.
For other locations, where there already is some form of public transportation nearby, this is not
needed and the public transport can be developed when it becomes clear what links are missing.

The decision making factors as mentioned by the different interviewees will be presented to the inter-
viewees in the next round of interviews to determine if they agree on the decision making factors used
and the value that is or should be assigned to them.

6.4.2. Development process

During the interview, the interviewees were asked questions on the decision making process and the
development strategies resulting from it. The conclusions drawn with regards to this are discussed
below.

Decision making process

With regards to the decision making process, the interviewees mention that it is important to plan the
public transport early in the process, as the later it is planned the harder it is to develop an effective
public transport connection. Furthermore, the interviewees stated that it might help to involve public
transport providers earlier in the process, as they know best which connections are profitable and which
are not.

Development strategy

The interviewees were also asked to state what would be the ’ideal’ development strategy. Overall,
most stakeholders state that the development of public transport in an area should take place in stages,
as provision from day one is not feasible. Starting with a lower quality mode or lower frequency in the
beginning and transitioning to higher frequencies and higher quality when more people start to live in the
area. Some interviewees have quantified this by expressing the moment public transportation should
be provided in a number of houses or percentage of houses built. For the lowest quality this varies
between 100-250 houses or 10-15% of the houses and one interviewee stated that the higher quality
public transport mode should be provided from the moment 30% of the houses in area is inhabited.

There are also stakeholders that state that the development strategy completely depends on the lo-
cation. Not only at what moment public transport should be provided, but also how early it can be
provided. The "should” refers to a different need for public transport per location. Some locations will
suffer problems with congestion in the surrounding area if no public transport is provided, while others
already have some sort of public transport nearby that people can use until the need for extension
becomes clear. The “"can” refers to the possibility to operate a somewhat profitable public transport
connection, which is just not possible for some areas.

The statements on the development strategy as mentioned by the different interviewees will also be
presented to the interviewees in the next round of interviews to determine if they agree on the strategy
that should be followed in practice.

6.5. Discussion

This section reflects on the first round of interviews with the stakeholders in terms of information sat-
uration and the representativeness of the stakeholders. First the saturation of information after the
different interviews is discussed, after which the choice of interviewees is reflected on.
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6.5.1. Information saturation

The first round of interviews consisted of seven interviews with stakeholders involved in the decision
making process around development timing. The interviews were used to obtain information on stake-
holder involvement, decision making factors and development timing. Figure 6.1 gives an overview of
the amount of the new insights in the first round of interviews related to the stakeholder interaction,
stakeholder involvement and decision making factors. With new insights related to the stakeholder in-
teraction, collaborations or interaction between the different stakeholders are meant. The new insight
related to stakeholder involvement refer to a different designation of the involvement of the stakehold-
ers during the process and with decision making factors the amount of new decision making factors is
meant.

Amount of new insights round 1
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Figure 6.1: Interview saturation round 1.

From Figure 6.1 it can be observed that, overall, the amount of new insights on the different subjects
decreases over time, which means the information received is becoming saturated. The fluctuations in
the amount of new insight in stakeholder interaction and involvement might be the result of the different
backgrounds of the interviewees, as each interviewee knows best when their party is involved in the
development process and who they interact with. With regards to the decision making factors, it can
be observed that the decision making factors used by the different stakeholders mostly come down to
the same, as few new insights are gained after the first few interviews.

Regarding the opinions on the development strategy, it can be observed that, even though the opinions
on the right development timing vary, no radically different opinions could be observed after several
interviews. As the interviewees already represent the different parties involved in the development of
public transport connections, it is assumed that they form a good representation of the differences in
ideals in the field.

Because of this and the limited time available to execute the interviews, the choice is made to keep the
amount of interviews at seven.

6.5.2. Interviewees

The interviewees selected for the interviews are all involved in the development of public transport in
residential areas. Even though they all represent different parties, they still might be biased as they
are involved in the mobility related planning of the development process. Other people might have
different opinions on what development strategy should be followed, because they do not specialise in
the mobility field.
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Reflection on the answers of round 1

This chapter describes the second round of interviews, in which the interviewees were asked to
react to the answers of the other interviewees in the previous round. The goal of this round
was to determine if the stakeholders agree on the decision making factors and the devel-
opment strategy or if there are point of debate amongst them. The chapter starts with an
elaboration on the preparation of the interviews, after which the results of the interviews are dis-
cussed per interview topic. The chapter ends with a conclusion on the decision making factors
and the development strategy and a discussion on the second round of interviews.

7.1. Interview preparation

In the second round of interviews, statements made by the interviewees in the first round are
presented to the same seven interviewees in the second round. This is slightly atypical for
a Delphi study, as normally the same questions with the answers given by the other intervie-
wees are presented to determine if people change their mind by seeing the answers of others.
However, as the first round of interviews was conducted in a semi-structured form, the decision
was made not to follow this approach because of the lengthiness answers. Instead, statements
made by the interviewees were presented according to two subjects: decision making factors
and development strategy.

Table 7.1 gives an overview of the subjects covered in the second round of interviews, the full
interview guide can be found in Appendix B.

Table 7.1: Interview subjects Delphi round 2.

Topic Objective
1 Introduction During this part, a recap of the goal of the research is given
and the interviewee is briefed on the content of the interview.
2 Decision making In this part of the interview the decision making factors as men-

tioned by the interviewees in the previous round are discussed.
The goal is to determine if the interviewees agree on the differ-
ent decision making factors used and the credence that should
be given to them.
3 Development This part of the interview discusses statements made on the
strategy development strategy. The goal of this part is to determine if
the interviewees agree on the development strategy or if there
are points of debate on it.

For this round, the interview transcripts were not coded, as the interviewees respond directly to
the answers of others and the data retrieved in this round of interviews is compared per interview
subject. The interview transcripts of this round can be requested from the author.
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7.2. Results

The results will be discussed according to the slides with statements as presented to the interviewees,
which are subdivided in two categories: (1) decision making factors and (2) statements on the devel-
opment strategy.

7.2.1. Decision making factors

The reactions to the statements on decision making factors will be discussed below. First, the trade-off
between the costs and benefits as main decision making factor for area development is discussed.
Then, the importance of early provision of public transport is discussed, after which the reactions to
role of money availability on development timing are elaborated on. Lastly, the location dependency of
the decision is discussed.

Trade-off costs & benefits

The first statements relate to the trade-off between costs and benefits as main decision making factor
for the decisions on the development timing. With regards to these statements, all stakeholders agree
that the trade-off between the costs and benefits is an important consideration in the decision making
process, but there a more nuanced definition is required.

The main point made by the interviewees is that a differentiation should be made between the financial
costs and benefits and social costs and benefits. According to interviewee A1 and E2 decisions on
the development timing are made based on a social cost-benefit analysis, in which a trade-off is made
between the costs and the benefits it can provide for society. Interviewee B2, C1 and D1 underline this,
stating that the social benefits are policy incentives to provide public transport early and it needs to be
determined how much money it is worth to do so.

Decisions made by the public transport provider on the other hand are purely related to the financial
costs and benefits or the business case (interviewee A1), as they are a market party whose goal it is to
generate profit (interviewee D1). According to interviewee F3, this business case and the requirements
set by the concession are the boundaries for the decisions made by public transport providers. Policy
makers can influence this by providing larger subsidies for the operation of public transport (interviewee
B2, C1).

According to interviewee A1, the story changes when the business case of the whole area is considered
instead of the business case of the public transport only. In this case, factors such as real estate
values are also considered in the trade-off. In this situation, the statement: "the costs and benefits of
a certain decision do not always lie with the same party”, becomes apparent. This distinction between
the consideration of the whole area development or the public transport only is also mentioned by
interviewee C1, who states that public transport is only a part of the area development. The statement
that the costs and benefits do not always lie within the same organisation is underlined by interviewee
D1 and E2 as well. According to interviewee E2, the government and public transport users generate
the money and the public transport provider profits from that. According to interviewee D1, society
benefits from the decrease in car usage as a result from good public transport, which can be considered
as a benefit for the governmental institution from a policy point of view. However, from a financial point
of view, there are no financial benefits for governmental institutions.

Critical comment on the use of social cost-benefits analyses.

According to interviewee A1, there are flaws in the decision making process with the help of a
social cost benefit analysis, as these are based on traffic models that do not provide the complete
picture of the alternatives. According to the model, measures that do no provide a decrease in
travel time are useless measures. However, an attractive stop or good walking accessibility can
influence someones decision as well. Furthermore, the capacity of public transport is infinite,
which is not a correct representation either. This means that a lot of extra calculations are
needed to gain insight in the benefits of stations, as the model does not provide that. Interviewee
A1 also mentions that this is not clear to a lot of people using the model.



7. DELPHI ROUND 2
60 Reflection on the answers of round 1

Importance of early provision

Another subject discussed during the second round of interviews, is the importance or benefits of early
provision. Overall, all interviewees agree that early provision will result in high public transport usage.
Interviewee A1 states that, if you give public transport a place in the behavioural pattern early on, the
chance people will use it on a more structural basis is greater. This is underlined by interviewee C1,
D1 and F3, who agree that it is important that public transport is provided in an early stage, as people
will not easily change their behaviour once they have established a routine. Interviewee E2 states that
if you really want to make public transport a success, it helps if public transport is available from the
moment the first inhabitants live in the area. However, interviewee E2 also argues that there are all
kinds of alternatives to make the existing public transport accessible when the public transport nearby
is not ready. Interviewee A1, B2 and D1 also mentioned that the perspective on good public transport
is important as well, as people might show different behaviour when they have a perspective on the
time frame in which the public transport will be provided than when there is no perspective at all.

Even though the interviewees agree that early provision will result in high public transport usage, there
are also some interviewees that, at least partially, agree with the statement that it is not true that an area
will never be a success in terms of public transport usage when the public transport is not provided from
day one. Interviewee F3 states that it will make very little difference in the long term, but argues that
it may take up to 20-25 years, as it differs per area type how fast people move. This is underlined by
interviewee G1, who states that people live longer in some types of areas than in others. Interviewee
A1 also agrees with that, stating that in practice no one is average, which makes it a nice maxim, but
it might not be applicable in practice. According to interviewee D1 the statement is true when you only
consider people, but is not true when you consider spatial planning as well. If a neighbourhood has a
parking standard of 2 cars per household, you will never get rid of them again.

Money availability

The next statement presented to the interviewees relates to the influence of money availability on the
development timing, namely that the moment money is made available, influences the development
timing (interviewee G1). Interviewee F3 states that this can indeed be of influence and argues it can
be frustrating as you want to provide good service for the future inhabitants, but the money is not there
to do so.

This statement is refuted by interviewee A1, C1, D1 and E2, who argue that money availability is not
something that you cannot influence. Interviewee D1 argues that it is a matter of long-term planning in
which you create momentum to receive money on the right moment. This is underlined by interviewee
A1 and C1, who state you can influence the moment money becomes available, as this depends on a
game played between the different governmental institutions. According to interviewee E2 you do not
start with a public transport development until the moment money is available. Interviewee G1 argues
that even though you cannot develop the public transport until the money becomes available, the area
development still needs to continue because of the housing shortage. Interviewee B2 adds to this that,
even though you make arrangements, it is often different in practice.

Location dependency
The fourth subject discussed relates to the location dependency of the decision, namely that the pre-
conditions of the location influence how early a public transport connection can and must be provided.

Interviewee A1, B2, C1 and E2 all agree that it depends per location how important it is to provide
public transport early in the development. According to interviewee A1 there are locations that will
experience problems with congestion and emission when no public transport is provided, which means
that the need for early provision in those areas is high. This is underlined by interviewee B1, who
argues that an area that already has traffic problems is more in need of early provision than an area
that does not have those problems. Furthermore, interviewee B2 also argues that if there is a public
transport connection nearby, the provision of a new connection is less urgent. This is also mentioned
by interviewee C1 and A1. Another argument is provided by interviewee E2, namely that the urgency
is greater when it concerns areas with high housing densities. The reason provided for this is that high
housing densities mean that there are a lot of people living in a relatively small area and there is simply
no room for all of those people to own a car.
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Interviewee F3 on the other hand states that it is only dependent on the location when public transport
can be provided and not when it must be provided, as you always want to provide it early. According
to interviewee F3, this possibility to provide public transport depends on the housing density, as there
are better chances for public transport when the housing density is higher. This is also mentioned by
interviewee E2, who states that the reason not to provide public transport to areas with low housing
densities, is that you cannot get it profitable.

Another argument on location dependency is provided by interviewee A1, who states that different
types of area attract different types of people and you should take that into account when considering
the mobility options to provide. Areas with low density housing attract more people who use a car
as their main mode of transportation, which is less for areas with high housing densities. According
to interviewee A1 and D1, a problem that can arise when you do not provide public transport for low
density locations, the inhabitants of those locations will drive to work in a high density location which
means there will still be congestion around those work hubs.

Lastly, the statement that it is location dependent if a detour can be made with the public transport
connection in the area was often contradicted. According to interviewee C1, D1 and E2, detours are
often not possible, as the timetables are very tight. Furthermore, a detour makes the line less attractive
for the other passengers using the line, thus detours are a dirty worth in the public transport world
(interviewee C1 and E2). Interviewee B2, however, does think that a small detour might sometimes be
an option.

7.2.2. Development strategy

The reactions to the statements on the development strategy will be discussed now. First, the use of
a transition period from low quality to the intended final quality as the way to develop public transport
will be discussed, after which the quantification of the moment public transport needs to be provided is
elaborated on.

Transition

All interviewees agree that the final quality does not have to be provided from day one. Interviewee D1
states that there needs to be some form of public transport from the start and the possibility should be
there to increase the frequency as more people start to inhabit the area. According to interviewee D1
this early form of public transport could also be a community bus service or taxi-bus. Interviewee C1
argues that there are three levels of public transport service levels: the lowest level with options like
a bus service on demand or a bus that only operates during peak-hours, the middle level with regular
buses and the highest level with high frequency buses. Interviewee F3 argues that the lowest quality
should be a service with a frequency of at least 4 times per hour, otherwise you just as well should not
provide it. However, interviewee F3 also argues that it depends on the location how the public transport
service you provide should look like. This location dependency is also mentioned by interviewee A1
and E2, who argue if there is a public transport connection nearby, people can cycle to that location
during the transition period, meaning that the definitive public transport connection can be built later
on in the development. Interviewee F3 states that, if chosen for this option, good amenities such as
bicycle parking racks, should be provided at those locations.

With regards to the transition model, interviewee A1 argues that there are things at play that can only be
done right once. For example, when the opted final quality is light rail, infrastructure should be suitable
for the final quality, because otherwise it will not be possible anymore in a later stage and you might
regret the decision you made earlier on. Thus, waiting and see what is required is not always possible.

Quantification

Overall, the interviewees agree that a generic quantification of the moment public transport needs to
be provided is not possible, as is depends on the preconditions of the locations and the type of area.
Interviewee E2 and F3 argue that expressing it in percentages of houses built is not suitable, as the
size of the area can differ quite a lot from area to area. However, interviewee G1 states that because of
these difference in size, percentages are better than numbers. According to interviewee G1, it is mainly
about the a maximum amount of time you can make people wait, which is one or two years, thus you
should provide public transport when around 10% of the houses are built. Interviewee F3 argues it is
also dependent on how long it takes before the rest of the area is developed. If that increases very
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slowly, it is a completely different situation than when it goes up at fast pace. When that is the case,
you only take the loss in a limited number of years, while at a slow pace it would concern a much larger
time. This story is underlined by interviewee C1, who states that at around 500 people some form of
public transport should be provided, but that this number is not an absolute truth, as it depends on the
growth rate and the eventual size of the area.

7.3. Conclusion

Based on the second round of interviews the following conclusions can be drawn on the agreements
and points of debate related to the decision making factors and the development strategy.

7.3.1. Decision making factors

During the interview, several decision making factors were discussed, namely the trade-off between
costs and benefits, the influence of money availability and the preconditions of the location. The con-
clusions on the agreements and points of debate over the decision making factors are described per
decision making factor.

1. Trade-off costs & benefits

All stakeholders agree that the trade-off between costs and benefits is an important consideration
in the decision making process, however some stakeholders argue that it is not only about the
financial costs and benefits, but also about the social costs and benefits. According to them, gov-
ernmental institutions make decisions on development timing using a social cost benefit analysis,
in which a trade-off is made between the costs and benefits for society. Decisions made by the
public transport provider on the other hand are purely related to the financial costs and benefits
or the business case. Thus, all stakeholders agree that the trade-off between costs and benefits
is an important decision making factor, but the costs and benefits considered depend on the party
that is considered.

2. Importance of benefits

There is a consensus that early provision of public transport results in higher public transport
ridership levels, but the importance of this early provision is debated, especially in the long term.
The fact is that people move from time to time, which means that after a certain period of time,
the whole area is renewed in terms of residents. This means that those residents will have public
transport available from the moment they start to live in the area. It is argued that this means that,
in the long term, people will use the public transport connection regardless of the development
timing. However, it is also argued that people will not move all at once, which means that there
will be a transition period with people who do not have developed a travel habit and people who
have, thus the usability of the maxim in practice is debatable. Furthermore, it is also argued that
this might be true when people are considered, but it is not true in terms of spatial planning as it
is very hard to get rid of a high parking standard. Thus, the importance of early provision remains
a point of debate, especially considering the long-term effects. For short-term effects that can be
observed with the first residents, early provision is considered to be important.

3. Money availability

The timely availability of money as a factor that can hinder development timing also is a subject
of debate. There are some stakeholders that experience money availability as a limiting factor for
the development. However, it is also argued that the moment money becomes available can be
influenced and itis a matter of long-term planning to arrange that it is available at the right moment.
On the other hand, it is also argued that things do not always go according to plan, which means
there is a dependency on the moment money becomes available. Thus, the question whether or
not money availability can be seen as a decision making factor, remains a point of debate.

4. Preconditions of the location
All stakeholders agree that the preconditions of the location influence the development timeline.
Several stakeholders argue that it is location dependent how important it is to provide public
transport, as areas which have no existing public transport connection nearby and are prone to
traffic problems have a higher urgency for early provision, than areas where there already is a high
quality connection nearby. This is contradicted by one interviewee, who argues that you always
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want to provide public transport as early as possible. There are also interviewees that state that
the location influences the possibility to provide public transport in an early stage. One of the
reasons stated to be a limiting factor is the housing density, as low housing densities scattered
across a large area are not feasible for the operation of public transport. This is not contradicted
by any interviewee, however the statement that the geographical location sometimes makes it
possible to make a detour with an existing line is heavily debated as this causes problems with
turnaround times and makes the line less attractive for the other users. Overall it can be concluded
that the preconditions of the location are seen as a determining factor in the decision making
process, but the interpretation of how the location can influence decisions, differs.

7.3.2. Development strategy

Regarding the development strategy, all interviewees agree that the final quality cannot be provided
from day one, as this is not financially feasible. It is argued that it is best to start with a lower quality
and/or frequency option and upgrade the connection as the number of inhabitants grows. Some argue
that this could for example consist of on-demand buses or buses that only operate at peak moments,
however it is also argued that the provided public transport should have a frequency of at least 4 times
per hour. Several interviewees also mention that shared mobility and good accessibility to the existing
public transport network are also good options when the provision of public transport is not feasible yet.
Thus, there is not one clear vision of what should be provided in the early days op development, the
only thing that is agreed upon is that something should be provided.

When implementing this transition strategy, it is argued that the final quality should always be kept
in mind, as the infrastructure should be suitable for it when there are enough people inhabiting the
new neighbourhood. If this is not considered from day one, it might not be possible to fit the public
transport connection in the newly-built area. Furthermore, it is also argued that the lowest quality of
public transport should be attractive enough for the residents, otherwise it might as well not be provided.

Thus, the interviewees agree that the best way to tackle the provision of public transport in a growing
residential area is to follow a transition strategy, starting with a basic quality and/or frequency public
transport connection and gradually upgrading it to the final quality. Hereby, this final quality should be
kept in mind and the public transport must be attractive enough for people to want to use it.

7.4. Discussion

The second round of interviews consisted of interviews with the same seven stakeholders interviewed
in the first round. The interviews were used to determine if the interviewees agree with each other on
the decision making factors that are used to make decisions and on the development strategy.

Regarding the decision making factors, the interviewees agreed on all the decision making factors
mentioned by the other interviewees except the money availability. This means that some of the inter-
viewees were influenced by the answers of others, as not all interviewees mentioned all the decision
making factors in the first round. The statement that money availability also is an influencing factor was
not agreed upon. The main argument against it being that is something you can influence rather than
something you have to base your decision on. An extra Delphi round would have offered the possibility
to presents this argument, to determine if this would change the mind of the interviewee that considers
money availability as a decision making factor or not.

Another point of debate that remains after the second round is the importance of early implementa-
tion. Most interviewees mention that early provision is important for the ridership levels, however one
interviewee argued that on the long term it is not that important. Several arguments were made to un-
dermine the provided argument which might have changed the mind of the interviewee if a third round
would take place.

As for the development strategy, almost all interviewees already mentioned the transition strategy from
a basic quality to the final quality in the first round of interviews. However, the location dependency was
not mentioned by all interviewees in the first round, but underlined by all interviewees in the second
round. Again, this means that answers of the interviewees in the first round influenced the answers
given in the second round.
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Next to underling or debating each others statements, the interviewees introduced nuances to the state-
ments, hereby providing a more in-depth view of the process. Furthermore, interviewees sometimes
mentioned aspects that were not included in the statements but that were mentioned in the first round.
This provided information on factors that were considered to be important, but were underexposed in
the second round. These aspects were not presented to all the interviewees, which means that it is not
clear if these aspects are a subject of debate or if the interviewees agree upon them.

Overall, it can be concluded that the second Delphi round did change or add to the answers given in the
first round. Furthermore, it highlighted which aspects were overlooked while interpreting the answers
and provided extra insights in the aspects that were considered. An extra Delphi round would have
offered the possibility to resolve some of points of debate, however due to time constraints the decision
was made to leave it at two rounds.



INTERPRETATION OF THE RESULTS
The development process in practice

The research on the development process and the two rounds of interviews provide insights in
the considerations in the decision making process around development timing. The goal of this
chapter is to translate the knowledge obtained during the interviews to conclusions on
the development process as followed in practice. First, the decision making factors used to
make decisions on development timing are discussed after which the development strategy as
followed in practice is elaborated on.

8.1. Decision making factors

The decision making factors mentioned in the interviews are the cost, benefits, the preconditions
of the location, mutual assurance and money availability. Where all the other decision making
factors were mentioned multiple times and underlined by all the other interviewees, money avail-
ability was only mentioned once and not agreed upon. Because of this, and the fact that it is
more of a variable that can influence the development than a decision making factor, the deci-
sion is made to exclude it from the list of decision making factors. Thus, the decision making
factors identified are the costs, benefits, preconditions of the location and mutual assurance.
Figure 8.1 gives an overview of those factors and the tools used to determine them.
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Figure 8.1: Decision making factors (own work).
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Cost benefit trade-off

From the interviews it can be concluded that the trade-off between the costs and benefits is an important
consideration in the decision making process. Depending on the stakeholder this trade-off is made with
the help of either a social or a (financial) cost benefit analyses. Governmental institutions use social cost
benefit analyses, in which a trade-off is made between the costs (both financial and social) and benefits
for society, e.g. less congestion and emission due to a reduction in car usage. Decisions made by the
public transport provider are made based on the financial costs and benefits or the business case, as
they operate and implement public transport with the goal to make a profit from the service they offer.
The cost benefit analyses are substantiated with the help of traffic models that provide predictions on
the costs and benefits of different alternatives.

Location dependency

The interviews also made clear that the location can be a determinant for the decision making process.
The interviews suggested that the influence could work in two ways, namely as an influence on how
early the public transport connection can be provided and how early it must be provided.

The 'can’ relates to the possibility to feasibly operate public transport at a certain location. An example
of this is that provision of public transport for areas with only a few houses here and there is not feasible,
because many stops would be needed and only few people would use them. This means that when
the area is developed in such a way that the finished houses are scattered across the area, nothing
much can be done in terms of public transportation. For developments where the houses are grouped
in higher densities on the other hand, the prospects are better, as one stop would provide access for
many people.

The location dependency is also related to how early public transport 'must’ be provided, or in other
words the urgency there is for public transport in an area. If the development concerns an area which
has no existing public transport connection nearby or an area that is are prone to traffic problems, the
early provision of public transport is more urgent than when there already is a high quality connection
nearby. It can be argued that the early provision of public transport is always important, but as there
only is a limited budget to develop several areas, prioritising certain areas is necessary. When this is
the case, the type of location is an important determinant in the decision on the development strategy.

Mutual assurance

The last factor identified is the need for mutual assurance between the different parties involved in the
development. If there is no mutual assurance between parties on a development timeline, there will be
a reluctance to start with the development, as there is a risk that this will have financial consequences.
Developers of the public transport connection do not want to be finished way before the houses are
finished, as this means that there will be no people to use it. Housing developers on the other hand will
be reluctant to develop houses with low parking standards if no public transport is provided, as they
are afraid that those houses will not be sold. With the current housing market this will probably be less
likely, but to prevent ongoing back-and-forth arguments between the different stakeholders that can
only cause delays, mutual assurance and agreements are still important to make the early provision
possible.

With the identification of the decision making factors used by the stakeholders involved in the decision
making process, an answer is provided to sub-research question 4:

4. What are the decision making factors used by the different stakeholders?

The decision making factors used by the different stakeholders are:
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8.2. Development strategy

Considering the decision making factors and arguments of the stakeholders, it can be concluded that
it is not possible to develop a timeline that works for all situations. Provision from day one is way too
expensive and factors as the proximity to existing public transport, the spatial layout of the area and the
development order and speed all influence the need and feasibility to provide public transport transport
at a certain moment in time. Thus, a tailor-made solution is required for each development.

This tailor-made solution can, however, be created using a similar approach. Namely a transition from
a basic quality or frequency public transport connection to the final quality. This way, the first inhabitants
do have access to public transportation, but the expenses do not skyrocket. This transition strategy is
considered to be the best solution possible within the boundaries of the available budget.

Depending on the location, the public transport for the first inhabitants could for example consist of
on-demand buses or regular buses that operate at a minimum frequency. If there already is a public
transport connection nearby, the decision could also be made to make that connection attractive to
use, for example by making it accessible by bicycle and provide good bicycle parking. Another option
is to provide shared mobility for the first inhabitants. When the number of inhabitants grows, the pub-
lic transport connection should evolve with them, meaning that regular public transport should start to
operate. This is an intermediate level, where regular buses or a tram line are provided, but not immedi-
ately with high frequencies. The public transport connection can then be upgraded again by operating
in higher frequencies, in more directions or adding another transport mode.

A visualisation of this transition strategy is given in Figure 8.2.
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Figure 8.2: Development strategy as followed in practice (own work).

It should be noted that the levels in Figure 8.2 are only an indication of the options considered for stages
and are not necessarily followed in practice. They are based on the statements of different interviewees
on which types of public transport are usually considered at what moment in time.

Another aspect that was often mentioned by the interviewees, is that people have to know when the
public transport will provided, as people might show different behaviour when they have a perspective
on the time frame in which the public transport will be provided than when there is no perspective at all.
People keep this in mind when making decisions, for example in the decision whether or not to buy a car.

The ’ideal’ development strategy as identified by the interviewees provides the answer for sub-research
question 5.
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5. What is the ’ideal’ development stratgy according to the stakeholders?

All stakeholders agreed that the ’ideal’ development strategy is different per situation, which
means that a tailor-made solution is required for each development. To provide the public trans-
port as early as possible, a transition strategy is used. This transition strategy starts with the
provision of a basic quality and/or frequency public transport connection for the first inhabitants,
which is upgraded as more and more inhabitants start to live in the area. In this strategy the
type and frequency of public transport can be tuned to the specific situation. The interviewees
also argued that it is important that people know when the public transport will be provided, as
this might influence their decision to look for alternative transport options such as the car.

Even though all interviewees agree that the transition strategy is the best way to provide public transport
as early as possible, the importance of this early development is questioned.

One of the interviewees stated that, on average, people move every ten years, which means that after
ten years the whole area is renewed in terms of inhabitants. Itis argued that, because of this, it does not
matter as much if public transport is not provided early in the development, as the new inhabitants will
have provision from day one. On the long term, this might be true, but there are two main arguments
why this is debatable.

First, no one is average and not all inhabitants would move to another place at once. This means that
there is a gradient in people moving away. As a result, there would be some new people, who will form
a travel routine based on the options available, but there are also people that already have developed
travel habits. This means that, just as when public transport is provided early in the development, there
will only be few public transport users in the early days and an increase will follow as more new people
will move to the area.

Second, providing public transport after several years would mean that there should be alternatives in
the mean time. These alternatives could be provided in the form of shared mobility or good cycling
and walking infrastructure, but such an area without high-quality public transport would miss options in
terms of accessibility. As a result, there is a large chance that people are in need of a car, which could
result in higher car ownership levels in the area. The spatial layout should be suitable for those cars,
otherwise there will be parking problems and congestion. The problem is, if the spatial layout is tailored
to car use to prevent or solve these problems, car use will also become more attractive. As a result,
people moving to the area might choose the area because it is attractive for car use. This residential
self-selection will sustain the car-oriented character and the public transport connection might not be
a success. On the other hand, if the public transport provided is of a high quality, people might also
self-select the area because of that.

Overall, the fact that not all is lost when public transport is not provided from day one, as the area
renews in terms of inhabitants after several years, should be considered as nice back-up rather than a
reason to provide public transport in a later stage.






CONCLUSION, DISCUSSION &
RECOMMENDATIONS

What first? Public transport or houses? That is the question. Even though it is generally assumed that
early provision of public transport is favourable, the significance of this notion had not yet been stud-
ied, and the considerations of the different parties involved in the decision making process in practice
are unclear. Therefore, the aim of this research was to explore what development strategy of public
transport in a residential area results in high ridership levels while still being feasible for the different
parties involved. This final chapter gives a conclusion on this and discusses the research results and
the implications and limitations of the research. The chapter ends with recommendations for further
research and future development processes.

9.1. Conclusion

This research aimed to explore what development strategy of public transport in a residential area re-
sults in high ridership levels while still being feasible for the different parties involved. To determine this,
five sub-research questions were stated, that together synergise to answer the main research question.

Sub-research question 1: What is the theoretical influence of development timing on travel behaviour?

The studied literature revealed that people who live in an area with a built environment tailored to
sustainable modes of transportation, are more likely to use these sustainable modes than people
who live in car-oriented neighbourhoods. Considering that habitual behaviour and life events both
influence travel behaviour, there is a certain window of opportunity that people are more susceptible
to a change in travel behaviour. Thus, when the built environment is optimised for the use of pub-
lic transport and when people are subjected to this environment during the window of opportunity,
theoretically, the chance is greater that they will use the provided services. On the contrary, when
people are subjected to good public transport after they have lived at a location for a while, habit-
ual behaviour can reduce the chance of them using public transport. All in all, it can be concluded
that the development timing of public transport in a residential area can, at least theoretically, influ-
ence people’s travel behaviour. This suggests that public transport should be provided as early as
possible.

Based on this literature review the following hypothesis was formulated:

vy
S@X ’Ifthe public transport connection is developed late, people will have developed other travel
- habits and the chance that they use public transport when it is provided, will diminish.”

This hypothesis was tested with the aid of case studies, in which the effects of three different develop-
ment timelines on travel behaviour were studied.
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Sub-research question 2: What lessons can be learned from past development timelines?

These case studies suggest that the early development of public transport results in less car usage
in a newly developed residential area. However, they also show that the quality of public transport
and the built environment play a role in this as well. The case studies namely revealed that people
who move to a neighbourhood without (high-quality) public transport, often feel obliged to own a car
to get around and that people who do have access to high-quality public transport own a car less
often. Furthermore, the case studies also show that the provision of high-quality public transport in a
later stage does not necessarily mean that it is doomed to fail, as average car-ownership levels can
slowly decrease in the years after public transport is provided. Nevertheless, the hypothesis that late
provision leads to a decreased chance in people using public transport, can be accepted. At least

for the first decade or so after the development of the neighbourhood.

The answers to the first two sub-research questions suggest that high ridership levels can be achieved
by providing public transport early in the development. To determine to what extent this is feasible for
the different parties involved in the development process, insights are needed in these stakeholders,
their role in the process and their perspective on the development strategy. To determine this, the
different stakeholders and their roles were identified first.

Sub-research question 3: What stakeholders are involved in the development process and what is
their role?

The desk research and interviews reveal that the stakeholders involved in the development process
belong to two categories: governmental institutions and market parties. The governmental institutions
involved are the national and regional governments, transport authorities and municipalities. The
market parties involved are public transport providers, developers and consultants.

The national government is involved in policy making on a high level, but not with regards to the
planning and design of an area. Next to that, they are financially involved in the process, as they
provide grants for the development and subsidise public transport. The involvement of the regional
government differs for the situation with and without separate transport authority. If there is a transport
authority, the role of the regional government is limited to checking the preconditions regarding spatial
policy and the provision of subsidies. When there is no transport authority, however, the regional
government is responsible for the provision of public transport as well. Municipalities are involved
throughout the entire development process. They are usually the ones taking the initiative in area
development and are in the lead during the development process.

The main involvement of the public transport providers starts from the moment the construction of
the public transport infrastructure commences. They operate the public transport connection and
are often (partially) responsible for the construction of the infrastructure needed for it. They can
also have an advisory role in the creation of the development vision and urban plan. Developers
fill in the building envelopes issued by the municipalities. Occasionally they are also involved in the
development of the urban plan. Consultants are involved in the creation of the different plans that
are used in the development process.

To determine the development strategies these stakeholders follow, and the reasoning behind them,
the following two research questions were answered.

Sub-research question 4: What are the decision making factors used by the different stakeholders?

Based on the interviews with stakeholders, the following decision making factors could be identified:
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The costs and benefits are weighed in a costs and benefits analysis. Depending on the stakeholder
the weighed costs and benefits are different. Governmental institutions use social cost-benefit analy-
ses, while public transport providers base their decisions on the financial costs and benefits, as their
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goal is to make a profit from the service they offer. The preconditions of the location influence how
early the public transport connection can and must be provided. The 'can’ relates to the possibility
to feasibly operate public transport at a certain location and the 'must’ to the need for early provi-
sion. The last decision making factor, assurance, relates to the need of mutual assurance between
the different parties involved, to start with the development in the first place. This shows that the
stakeholders themselves can be of influence as well.

All these decision making factors are weighed in the decision about the development timing of an area.
The development strategy proposed by the stakeholders was identified as follows:

Sub-research question 5: What is the ’ideal’ development strategy according to the stakeholders?

All stakeholders agreed that development strategies differ per situation, and a tailor-made solution
is required for each development. The interviewees revealed that the approach to provide public
transport as early as possible, is a transition from basic to higher quality public transport as more
and more inhabitants start to live in the area. With this approach, the type and frequency of public
transport can be tuned to the specific situation. Furthermore, the interviewees also argued that,
whatever strategy is used, it is important that people know when the public transport connection will
be provided, as this might influence their decision to seek alternative transport options.

The answers to these sub-research question lead to the answer on the main research question:

Main research question:
"What development strategy of public transport in a residential area results in high ridership levels
while still being feasible for the different parties involved?”

The literature, case studies and interviews reveal that there is no unequivocal answer to the ques-
tion: "What development strategy should be followed to achieve high ridership levels while still being
feasible for the different parties involved?”

The literature suggests that public transport should be provided as early as possible, as there is a
certain window of opportunity in which people are more susceptible to a change in travel behaviour.
This window of opportunity is the result of the interplay between life events and habitual behaviour.
Where habitual behaviour keeps people from changing their travel habits, life events, such as moving,
are a trigger to change them. This, together with the effect of the built environment on travel behaviour,
suggests that the chance that people will use public transport, is greater when they are subjected to
it during this window of opportunity, than when they are subjected to it later. The case studies provide
a more nuanced view. They do suggest that the early development of public transport results in less
car usage in a newly developed residential area, but they also show that the public transport quality
and the built environment play a role in this as well. Furthermore, the case studies show that the
provision of high-quality public transport in a later stage does not necessarily mean that it is doomed
to fail, as car-ownership levels can slowly decrease in the years after public transport is provided.

The interviewed stakeholders argue that provision from day one is not feasible, as the revenues
during early implementation are low and the budget available to subsidise public transportation is
limited. They stated that a tailor-made solution is required for each location, as the feasibility of the
development strategy and the need for early provision highly depend on the location. These tailor-
made solutions are often devised using the same approach, being a transition from a basic to the
final quality public transport connection as the development of the area progresses. This way, the
first inhabitants do have access to public transportation, but the expenses do not skyrocket.

In short, the development strategy needs to be tailored to the specific development, as the feasibility
of a development strategy and the need for early provision are highly dependent on the location.
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9.2. Discussion

This section reflects on the relevance and significance of the research. First, the implications of the
research are discussed, after which the research methods and results are reflected on. Lastly, the
limitations of the research scope are discussed.

9.2.1. Implications

This study has contributed to a better understanding of the influence of development timing on travel
behaviour, and to the clarification of the challenges of providing public transport in an early stage.
Where previous research focused on either the influence of the built environment on travel behaviour,
or the moments in time that people are most susceptible for a change in travel behaviour, this research
combined the two topics to explore if development timing can influence travel behaviour as well. The
research shows promising results of early implementation for a reduction in car ownership levels and
increase in public transport usage. This implies that policy measures aimed at the early provision of
public transport can increase the use of public transport.

The research also provided insights in the development process as followed in practice, identifying the
different points of view of the stakeholders and unveiling factors that hinder the early provision of public
transport. As a result, the study contributed to the clarification of the challenges of providing public
transport in an early stage. Identification of those challenges is a first step towards resolving them.

9.2.2. Reflection on the research methods and results

This research used a multitude of research methods to determine what development strategy results
in high ridership levels while still being feasible for the different parties involved. This section reflects
on the results obtained using these research methods and indicates strengths and limitations of the
followed method.

Literature review

Academic literature was used to create a theoretical framework describing the mechanisms that influ-
ence travel behaviour related to the development timing of public transport in a residential area. The
framework suggested that, when the built environment is optimised for the use of public transport and
people are subjected to this environment during a window of opportunity, the chance is greater that they
will use it. As only few studies have considered the relation between travel behaviour and life events
over time (Adhikari et al., 2020; De Vos et al., 2018; Olde Kalter et al., 2021; Wang and Lin, 2019;
Thomas et al., 2016) a comprehensive understanding of the time window within which these changes
take place remained unclear. Nevertheless, the literature strongly suggests that the early development
of public transport results in higher ridership levels than late development.

Case studies

The case studies suggested that people who move to a neighbourhood without (high-quality) public
transport often feel obliged to own a car to get around, and that people who have access to high-
quality public transport own a car less often. However, the case studies might not portray the causal
effect of development timing on travel behaviour, as the differences between the case studies can also
be caused by other factors than a varying development timeline. Differences in the built environment or
the quality of public transport provided are examples of these factors. This is hard to avoid, as there will
always be differences in variables between the selected cases. However, future research could zoom
in on the influence of those other variables to get a better understanding of how they might influence
the result. Furthermore, a limited sample size and missing data mean that the exact effect of early
implementation on the ridership levels remains unclear.

Interviews

Insights in the development process as followed in practice were obtained with the help of two rounds
of interviews following the Delphi method. The method used was slightly atypical for a Delphi study, as
the interviews took place in a semi-structured form and the material presented to the interviewees in the
second round were statements from the interviews rather than the same questions with the answers
as is usual for a Delphi study. This approach was chosen, because of the long and sometimes off-topic
answers given in the first round.
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This method offered an advantage over just one round of interviews, as the answers of the interviewees
in the first round did make them reconsider their answer in the second round. Generally, the answers
of the other interviewees were underlined, resulting in interviewees considering certain aspects only
after they were presented to them. However, some statements remained a point of debate after the
second round. An extra Delphi round would have offered the possibility to resolve some of the points
of debate, however, due to time constraints the decision was made to leave it at two rounds.

A limitation of this method is that the interpretation of the answers given by the interviewees after
the first round might have steered the answers given in the second round. That is to say, decision
making factors and development strategies were identified based on the answers given in the first
round and those were presented to the interviewees in the second round. By following this technique,
a narrow vision might have been presented. Aspects that were also considered to be important could
hereby have remained underexposed, as the researcher did not identify them. However, interviewees
sometimes mentioned those aspects again in the second round, which means that this problem partially
resolved itself. Still, these aspects were not presented to all the interviewees, which means that it is
not clear if these aspects are a subject of debate or if the interviewees agree upon them. This, again,
might be resolved by organising another round of interviews or by letting the interviews be interpreted
by several people.

Another limitation is that, due to the semi-structured interview method, not every subject was discussed
to the same extent with every interviewee, as the conversation veered from the initially set topic multiple
times. Even though this is not necessarily wrong, as new insights were obtained by diverting from the
set topics, it might have had an influence on the results. This can be prevented by following the interview
guide more strictly and not adjusting the questioning to the strayed topic. On the other hand, such an
approach would have the risk that important topics are missed, as the only subjects discussed are
those chosen by the interviewer.

Lastly, the results obtained during this interviews might be biased, as all of the interviewees are in-
volved in the mobility-related planning of area development. Housing developers, for example, might
have had a different view on the importance and need for public transport than people involved in mobil-
ity planning. Furthermore, the representation of governmental institutions among the interviewees was
higher than the representation of market parties, which might also have influenced the results. How-
ever, due to time constraints, it was decided to exclude people not involved in the planning of public
transport connections and not find additional interviewees to balance the amount of interviewees from
each group. This bias could be avoided by selecting participants from a more diverse group in future
research.

9.2.3. Limitations of the scope

The scope also limited the research and there are several extensions or differences of focus of the
scope that could have led to different or additional findings. First of all, the stakeholders considered in
this research did not include the national government or parties related to heavy-rail transport, but only
stakeholders involved in the development and operation of urban public transport such as bus, tram
and metro. A lot of urban public transportation, however, is linked to or relies on transport by train and,
even though the national government is not directly involved in the planning of urban transport, they
still have a great influence as they are the main source of funding for the development. The inclusion
of these parties will result in another set of stakeholders with their own influence on and interest in the
development timing, which might result in different or additional opportunities and obstacles for early
implementation of public transport.

Second, the research focused on residential areas located in and around urban areas in the Nether-
lands. The extension of the scope to other areas could give different results, as the the decision
making process, preconditions of the locations and travel habits in other countries differs from those in
the Netherlands. To determine if the findings of this research also apply to other areas, case studies
and decision making processes in other areas should be studied as well.

9.3. Recommendations

This thesis explored the influence of development timing on travel behaviour and determined the dif-
ferent factors and strategies used to make decisions on development timing in practice. Following this
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research, several scientific studies can be executed to gain a better understanding of this influence and
several recommendations can be made to improve the development process as followed in practice.

9.3.1. Recommendations for further research

The explorative study as presented in this thesis uncovered many possibilities for further research. The
recommendations for further research on this topic are split up into two sections: recommendations on
research on the influence of development timing on travel behaviour and recommendations on research
related to the development process in practice.

Recommendations related to the influence of development timing

As stated before, this research explored the influence of development timing on travel behaviour. The
research suggests that there is an effect of development timing on travel behaviour, but the exact effect
of development timing on the travel behaviour remains unclear. Future research could address this by
applying a longitudinal research design to evaluate the influence of the availability of public transport
on travel behaviour over time. Hereby, changes in travel preferences and travel behaviour as a result
of public transport availability can be observed and conclusions can be drawn on the effect of early
availability in comparison to late availability. Furthermore, expanding the research to other areas of the
world could provide a more complete picture of the influence of development timing on travel behaviour
as well.

Analysis of the influence of public transport quality might be useful to determine if the early provision
of any type of public transport is beneficial, or if the quality of public transport plays a major role in
this as well. This could be useful information for stakeholders involved in the decision making process,
as they would know what type of public transport would be beneficial and which they better not invest
their money in as the effect would be minimal or non existing. Additionally, analysis of other influencing
factors such as the proximity to the public transport connection or the ease of car use in the area could
also improve the understanding of the boundary conditions needed to make early provision of public
transport beneficial.

Recommendations related to research on the development process in practice

This research focused on urban public transportation in the Netherlands and therefore only gave a
narrow view of the considerations regarding the development timeline in practice. Future research
could address this in several ways. First of all, in the Dutch situation, the interest and influence of
the national government and parties related to heavy-rail transport could be taken into account, which
could give a more complete picture of the different interests and interactions that need to be considered
in the decision making process. Inclusion of those parties might also reveal different or additional
opportunities and obstacles for early implementation of public transport. Second, the scope could be
extended to non-urban areas. This way, the barriers of early provision in areas with lower densities and
a different proximity to the existing public transport network can be studied. Furthermore, the scope
could also be extended to other areas of the world, to determine if the decision making process in other
countries results in different barriers for early implementation or not.

9.3.2. Recommendations for practice

Planning of the public transport connection should take place in an early stage. This has two major ad-
vantages. First of all, it is possible to arrange the necessary funding on time, and second, the planning
of public transport in an early stage can help to make the area more suitable for early provision. When
public transport is considered early in the planning process, the growth pattern of houses alongside the
public transport connection can be carefully planned, ensuring that the large housing densities around
the public transport connection are developed first.

The interviews uncovered furthermore that the development strategy often followed in practice is a
transition from basic public transport to high quality public transport. When applying this strategy,
careful attention should be paid to the quality of public transport provided from the start, to ensure that
people are persuaded to leave their car at home, or better still, at their dealership.
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What first? Public transport or houses?
A study on the development timing of public transport ina
residential area.
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Abstract

Modern cities are seeking possibilities to create healthy, sustainable and liveable urban environments. Yet these endeavours
should not come at the expense of the accessibility of the city. Therefore, many cities try to promote the use of sustainable
modes of transportation by developing transit-oriented neighbourhoods. An ongoing debate related to these developments
is the development timing of the public transport connection. Even though it is generally assumed that early provision of
public transport is favourable, the significance of this notion has not yet been studied, and the considerations of the different
parties involved in the decision making process in practice are unclear. Therefore, the aim of this research is to explore what
development strategy of public transport in a residential area results in high ridership levels while still being feasible for the
different parties involved. This is done through an evaluation of both the influence of development timing on travel behaviour
and an evaluation of the development process based on stakeholder interviews. The results suggest that it is indeed beneficial
to provide public transport from the moment the first inhabitants start to live in the area. However, the study also revealed
that provision in a later stage does not necessarily mean that it is doomed to fail, as the car-ownership levels can slowly
decrease in the years after the public transport is provided. The stakeholder interviews show development strategy needs to
be tailored to the specific development, as the feasibility of a development strategy and the need for early provision are highly
dependent on the location and the budget available for the subsidisation of public transport is limited. Thus, a tailor made

solution is required for each location.

Key words: Development timing; Public transport; Travel behaviour; Mode choice.

1 Introduction

The Netherlands is undergoing a population growth that
is projected to continue for the coming 50 years (CBS,
2020b). This growth is expected to be the strongest
in cities and their surrounding suburbs, which leads to
emerging issues such as congestion and environmental
pollution experienced by growing cities all around the
world (Pan et al., 2017). Therefore, more and more cities
are seeking possibilities to solve these issues and create
healthy, sustainable and liveable urban environments for
today and tomorrow (Ibraeva et al., 2020). Unregulated
growth of urban areas will result in a growing number
of cars in and around cities. Not only will this lead to
more congestion, but it will also contribute to green-
house emissions (Kuiken, 2016). Therefore, many cities
try to promote the use of sustainable modes of trans-
portation within their legislative bounds (Ibraeva et al.,
2020). But how does one get people to use sustainable
modes of transportation instead of their car?

A planning concept that has become increasingly popu-
lar in this endeavour is the integration of land-use and
transportation planning. The reason for this interest is
the influence both the public transport quality as well
as the spatial layout of an area can have on travel be-
haviour. High quality public transport in a built envi-
ronment with a spatial layout tailored to the use of sus-

tainable modes of transportation can namely encourage
the use of them, hereby serving as a replacement for the
car (Faber et al., 2021). In practice, this means a collab-
oration between different institutions, who all have their
own interests and priorities.

One of the ongoing debates in the development of transit-
oriented neighbourhoods, is the right development tim-
ing of a public transport connection relative to the devel-
opment of the residential area it serves (Puylaert, 2021).
If the public transport connection is provided early, this
will result in low ridership levels in the first years of the
development, as not all of the intended users live there
yet. These low ridership levels are a significant expense
for the public transport provider, considering that they
need to pay the operating costs even though they ride
empty. However, this early provision also has advan-
tages, as residents are more likely to use the offered tran-
sit connection when it is provided from the moment they
start to live there (Thomas et al., 2016). The reason for
this is that people are more likely to change their habits
after life events such as moving. Late development on
the other hand, might result in the formation of other
travel habits such as car travel. As those habits do not
easily change (Haggar et al., 2019), the risk may exist
that people will not start to use the connection when it
is provided in a later stage.
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Even though it is generally assumed that early provision
of public transport is favourable, the significance of this
notion has not yet been studied, and the considerations
of the different parties involved in the decision making
process in practice are unclear. Therefore, the aim of
this research is to explore what development strategy
of public transport in a residential area results in high
ridership levels while still being feasible for the differ-
ent parties involved. This is done through an evaluation
of both the influence of development timing on travel
behaviour and the decision making process around this
development timing.

The paper begins with a review of the existing knowl-
edge on the mechanisms influencing travel behaviour in
relation to the development timeline, after which the
methods and approach used to determine the develop-
ment strategy are discussed. Then, the results on the
influence of development timing and the considerations
of the different parties involved in the decision making
process in practice are summarised. The paper ends with
a conclusion on the development strategy, a discussion
on the implications and limitations of the research and
recommendations for future research.

2 Literature review

The relation between the built environment and travel
behaviour has been the subject of considerable research
attention over the past years (Faber et al., 2021). To
determine if it matters at what moment people are sub-
jected to such a built environment, it is important to un-
derstand the mechanisms that influence the relation, as
well as the mechanisms that influence travel behaviour
over time. The section starts with a discussion on the
relation between travel behaviour and the built environ-
ment, after which this relation is linked to mechanisms
known to influence peoples travel behaviour over time.
The resulting conceptual model is used to form a hy-
pothesis on the influence of development timing on travel
behaviour.

2.1 Travel behaviour and the built environment

The built environment consists of buildings, open spaces
and transport systems which together form the space we
live, work and recreate in (Pacheco-Torgal et al., 2016).
The design and spatial-layout of this built environment
can have an influence on the travel behaviour of its res-
idents. Neighbourhoods with high densities in areas ad-
jacent to high quality public transport and good walking
and cycling infrastructure encourage people to use sus-
tainable modes of transportation, where neighbourhood
with large roads and lots of parking facilities encourage
car use (Kamruzzaman et al., 2015; Ibraeva et al., 2020).
This relation between travel behaviour and the built en-
vironment has been recognised in research for several
decades (van de Coevering et al., 2015; Wang and Lin,
2019), however the existence of a causal effect of this re-
lation has long been contested using mechanisms that
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explain the associating via other variables (Faber et al.,
2021; van de Coevering et al., 2016).

One of those mechanisms, residential self-selection, is de-
scribed as the notion that people choose the place they
live based on their travel preferences (Wang and Lin,
2019), which are the result of travel attitude, lifestyle
and/or socio-demographics (van Wee and Handy, 2016;
van de Coevering et al., 2016). Several studies show that
notion weakens the idea that the built environment in-
fluences travel behaviour, as people choose an environ-
ment due to its favourable characteristics in regard of
their preferred way of travel, instead of the other way
around (Bruns and Matthes, 2019; De Vos et al., 2018;
van Herick and Mokhtarian, 2020; Wolday et al., 2018).
However there are also studies that show that residential
location choice and travel attitude are only associated
to a limited extent (Ettema and Nieuwenhuis, 2017) and
that the built environment can also influence travel be-
haviour after residential self-selection is accounted for
(De Voset al., 2021; Faber et al., 2021; Guan et al., 2020).

Another theory, the reversed causality theory, is that the
built environment can influence people’s travel attitudes
over time, hereby making them more appreciative for a
certain mode of transportation, which in its turn influ-
ences their travel behaviour Ramezani et al. (2021). This
theory is supported by van de Coevering et al. (2016);
Wang and Lin (2019); van Wee et al. (2019), who state
that travel attitudes are influenced by the built envi-
ronment. However, there are also studies that conclude
that even after attitudes and transport related location
choices are taken into account, there still is an effect of
the built environment on travel behaviour (van de Co-
evering et al., 2016; Faber et al., 2021).

All in all, it can be concluded that both the reversed
causality hypotheses and residential self-selection play a
role in the relation between the built environment and
travel behaviour, but that there also is a causal relation
between the two. The conclusions on the mechanisms
playing a role in the relation between travel behaviour
and the built environment are captured in the conceptual
model given in Figure 1.
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Figure 1. Conceptual model of the relation between travel
behaviour and the built environment (adjusted from Faber
et al. (2021); van de Coevering et al. (2016))



2.2  When do people change their travel behaviour?

The phrase Old habits die hard aptly describes people’s
travel behaviour, as people do not change their travel
habits easily (Haggar et al., 2019; Busch-Geertsema and
Lanzendorf, 2017), especially when it involves the car
(Daramy-Williams et al., 2019). Even when other influ-
encing factors change, behaviour does not necessarily
change accordingly due to habits (Friedrichsmeier et al.,
2013). According to Havlickovd and Zamecnik (2020)
habit is the most important variable that hinders at-
tempts to change travel behaviour. Thus, unveiling what
makes people change their habits over time is quite im-
portant in the shift towards the use of more sustainable
modes of transportation.

Life events have been generally acknowledged as a trigger
for people to change their travel behaviour (Janke et al.,
2020; Olde Kalter et al., 2021; Clark et al., 2016). They
are the moments in someone’s life when there is a major
change in their situation, such as the birth of a child,
moving home, entering the labour market or changing
jobs (Olde Kalter et al., 2021). These life events can be
seen as windows of opportunity for policies aiming to
change travel behaviour, as people are more susceptible
for a change in travel behaviour after those events (Janke
et al., 2020; Beige and Axhausen, 2017).

Allin all, it can be concluded that life events can disrupt
habitual behaviour and influence travel behaviour. This
influence on travel behaviour is either caused by a change
in the socioeconomic demographics such as household
composition or employment or a change in built envi-
ronment. Adding the influence of life events and the re-
lation between habitual behaviour and travel behaviour
to Figure 1 gives the conceptual framework as given in
Figure 2.
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Figure 2. Conceptual model of the mechanisms influencing
travel behaviour in respect to the development timeline.

2.8 Hypothesis

The studied literature revealed that people living in an
area with a built environment tailored to sustainable
modes of transportation, are more likely to use these
sustainable modes than people who live in car-oriented
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neighbourhoods. Considering that habitual behaviour
and life events both influence travel behaviour, there is
a certain window of opportunity that people are more
susceptible for a change in travel behaviour. Thus, when
the built environment is optimised for the use of pub-
lic transport and people are subjected to this environ-
ment during this window of opportunity, theoretically,
the chance is greater that they will use it. On the con-
trary, when people are subjected to good public trans-
port after they have lived at a location for a while, ha-
bitual behaviour can reduce the change.

Based on this literature review the following hypothesis
is formulated:

”If the public transport connection is developed late,
people will have developed other travel habits and the
chance they use the public transport when it is
provided is diminished.”

3 Methodology

This study on development timing of public transport in
residential area is based on information obtained from
literature, case studies and interviews using the Delphi
method. The research is split into two main parts: a part
on the influence of development timing on travel be-
haviour and a part on the development process in prac-
tice.

3.1 Influence of development timing

The hypothesis on the influence of development timing
on travel behaviour was tested with the help of case stud-
ies, in which the effects of three different development
timelines on travel behaviour were studied.

For the evaluation of past development strategies, three
so called Vinex neighbourhoods were scrutinised. These
neighbourhoods are the result of the eponymous policy
briefing note originating from the 1990’s, which allocated
greenfield locations near existing city centres for new-
town housing projects. The aim was to catch up on hous-
ing construction and reduce travel movements by car to
relieve the environment. To accomplish this, the built
environment was designed to ensure good accessibility
by public transport, cycling and walking (Snellen et al.,
2005). These neighbourhoods were chosen, because their
aim was to promote public transport usage and they are
built following the same vision, which makes them suit-
able to be compared.

The three cases vary from a place where the public trans-
port connection was developed early in the development,
to a developing neighbourhood that obtained access to
public transport years after the first inhabitants. The
cases are compared based on the success of their public
transport connection as well as the car ownership lev-
els. This data is gathered using government documents,
ridership levels published by public transport providers,
newspaper articles and evaluations of neighbourhoods.



3.2 Development process in practice

A large number of stakeholders are involved in the
development process, both governmental institutions
- often spread over several departments - and market
parties such as developing parties and public transport
providers (Rijksoverheid, 2021; Michielsen et al., 2019;
Rijksdienst voor Ondernemend Nederland, 2021). To
determine the feasibility of development strategies in
practice, two rounds of semi-structured interviews are
held with 7 of those stakeholders.

The participants selected for the interviews are land-use
and transportation planners from governmental institu-
tions and transport providers that are involved in the
development of public transport in residential areas. The
interviewees are from three groups: Municipal govern-
ment (1), Transport authority (2) and Public transport
provider (3). Table 1 gives an overview of the interview
participants, their organisation, function and expertise.

These three groups were chosen, because the stakehold-
ers in these three groups have the most power/interest
in the development of public transport in a residential
area. That is to say, area development is primarily a task
of municipalities and the governing transport authority.
Together they make decisions on the development vision
for the area. From the market parties, the party with the
largest interest are the public transport providers, as it
is their goal to make a profit from the service they offer.
The national government also has a lot of power, as they
are the main source of funding (Pojani and Stead, 2014;
Rijksoverheid, 2021), however it was decided to exclude
them from the research, as they are not involved in the
actual planning process.

As the views of those different stakeholders on the de-
velopment strategy might not align, the Delphi method
was applied. The Delphi method is an iterative feedback
technique that has been specifically designed to achieve a

Table 1
Interview participants.

consensus from a group of experts (Okoli and Pawlowski,
2004). It uses several rounds of interviews, in which each
of the participants is asked to respond to the (anony-
mous) statements of the other participants until a group
consensus is reached (Schmalz et al., 2021). For this re-
search, the technique is applied to explore if there is a
consensus on the development strategy that has to be
followed. This is done through two round of interviews.

In the first round, the interviewees were asked to give
their view on the development strategy they think must
be followed and the decision making factors they use
to determine this. Furthermore, the participants were
asked to validate the identified stakeholders and to state
the influence of each of the stakeholders per develop-
ment phase. The results from this round were analysed
using qualitative coding. The encoding scheme for the
first round of interviews was created following the steps
below, which are inspired by the encoding steps as used
by Spruijt (2016); Saldafia (2013).

(1) Assign structural codes to the interview
Each interviewee was assigned an id code (A - G)
and a group code (1-3). The groups correspond to
the different types of organisation the participants
work for: (1) Municipal government, (2) Transport
authority and (3) Public transport provider.

(2) Assign theme codes
To organise the information retrieved from the in-
terviews, different theme codes were used: travel be-
haviour influences, decision making factors, stake-
holders and development strategy.

(3) Compose encoding scheme
The coded data was added to the encoding scheme,
which gives an overview of the information from
the interviews per theme. This way, similarities and
differences in the answers could be identified.

From this scheme, statements on the decision making
factors and development strategies were selected to

Function and expertise

Organisation

A1l City of The Hague

B2  Transport Authority Rotterdam
The Hague

C1 City of Almere

D1  City of Nijmegen

E2  Transport Authority Amsterdam

F3 GVB (Public transport company
of Amsterdam)

G1 City of Utrecht

Organises and oversees intra organisational collaborations. Expert in the field of
the built environment (mobility, land-use, sustainability, housing, economics).

Involved in the transportation planning for Vinex-locations around The Hague.
Expert in the field of transport planning in relation to the built environment.

Responsible for local bus transit in Almere and regional bus transit between
Almere and ’t Gooi and Amsterdam.

Advises the mayor and alderman on mobility related projects. Expert in the field
of transport planning in relation to the built environment.

Focuses on medium to long-term developments that impact the regional and
national transport system.

Works on short and long-term network development for the municipality of
Amsterdam and its surrounding municipalities.

Expert in the field of land-use and transport planning. Currently works on long-
range public transport connections from and to the city of Utrecht.
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present to the interviewees in the second round. This
is slightly atypical for a Delphi study, as normally the
same questions with the answers given by the other in-
terviewees are presented to determine if people change
their mind by seeing the answers of others. However,
as the first round of interviews was conducted in a
semi-structured form, as this round was also used to
obtain information on the process itself, the decision
was made not to follow this approach. Both because of
the lengthiness answers and because not all topics were
related to the goal of the Delphi study, which was to
determine what development strategies are feasible in
practice. The data retrieved in this round of interviews
was compared per interview subject.

The Delphi method has the advantage that the views of
a group of experts can be aggregated without the need
of a group meeting (Twin, 2021). Furthermore, individ-
uals can express their own opinions in stead of group
thinking. However, this also has its disadvantages, as
group thinking might help to resolve the points of de-
bate during the discussion. Another disadvantage is that
the method can be time consuming and the interviewees
need to make a commitment.

Considering that the goal is to identify if there are differ-
ences in opinion on the development strategy, it is use-
ful that the views of the different stakeholders are col-
lected separately. By collecting the opinions separately,
the opinions of all stakeholders are heard and there are
no persons dominating the discussion.

Furthermore, a group discussion could also result in a fo-
cus on a specific topic, while other topics are neglected.
The differences in opinion that are normally discussed
in a group session were instead presented to the partici-
pants in the second round. This gave them the opportu-
nity to reconsider their answer based on the opinions of
others, while they are not under pressure in the heat of
a discussion. As a result, all opinions are heard and the
points of debate become clear.

4 Results
4.1  Influence of development timing on travel behaviour

The case studies scrutinised in this research are IJburg,
Leidsche Rijn and Ypenburg. Figure 3 gives an overview
of the offered level of service of public transport in rela-
tion to the number of residents per area. The evaluation
of those timelines in terms of the public transport and
car ownership levels is given below.

4.1.1  Public transport

All three locations provided some kind of public trans-
port in the early days of development. The difference
lies in the quality of the provided public transport. In
IJburg, a bus connection was operated for the first resi-
dents, and the tram connection started to operate when
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Figure 3. Public transport developments in relation to the
number of residents (data on the number of resident per
year received from CBS (2013, 2014, 2018, 2019, 2020a,
2021a,b,c,d)).

around 1580 people lived in the neighbourhood. In Lei-
dsche Rijn, the first bus and trains started to operate
when around 9000 people lived in the area. Before that,
the only option to use public transport was the regular
bus service between Utrecht and De Meern, which had
a low frequency and a bus stop far away from the neigh-
bourhood. The high-quality bus network was provided
from the moment the area had around 12500 residents
and when 27 750 people lived in the area, the train sta-
tion Utrecht Leidsche Rijn was completed. In Ypenburg,
several buses operated in the early days of the develop-
ment and the first tram connection started to to operate
when the area had around 8500 residents. The train sta-
tion was taken into operation when 20 000 people lived in
the area and a second tram connection at 25000 people.

The difference in quality translates to the satisfaction
and usage of the passengers. In general, there were a
lot of complaints about the lower quality public trans-
port (bus) in both IJburg and Leidsche Rijn. But, as
the higher quality public transport (tram) was realised
much earlier in IJburg than in Leidsche Rijn (HOV-bus),
the residents of IJburg used the tram while the residents
of Leidsche Rijn often felt obliged to buy a car as the
higher quality public transport was not available.

4.1.2  Car ownership levels

The car ownership levels of each of the neighbourhoods
over the years are given in Figure 4. As can be seen,
the ownership levels in Leidsche Rijn and Ypenburg are
significantly higher than those of IJburg. Leidsche Rijn
takes the cake when it comes to the highest ridership
levels from 2004 to 2019, however both before and af-
ter that time period the ridership levels are similar to
or lower than those of Ypenburg, which lie around the
nationwide average of of about one car per household.
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Figure 4. Car-ownership over the years (data retrieved from
CBS (2013, 2014, 2018, 2019, 2020a, 2021a,b,c,d))
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4.2  Development process in practice
4.2.1 Decision making factors

The decision making factors mentioned in the first round
of interviews are the costs, benefits, preconditions of the
location, mutual assurance and money availability.

The factors that were mentioned most frequently are
the costs and benefits. According to most interviewees,
the decisions on the development timing are based on
the trade-off between these two. In this trade-off, the
investment and operation costs of the provision of pub-
lic transport are weighed against the benefits of early
provision. In the second round of interviews, the inter-
viewees added that governmental institutions use social
cost-benefit analyses, while public transport providers
base their decisions on the financial costs and benefits,
as their goal is to make a profit from the service they
offer. Regarding those benefits, most interviewees state
that early provision is important, as more people will
use the public transport connection when it is provided
early. However, it was also argued that this is only par-
tially true, as people will move to another place every
ten years on average, and the area will thus be renewed
in terms of inhabitants after those ten years. These in-
habitants will have public transport available from the
first day they live in the area, which means there will be
little difference in ridership levels in the long term. In
the second round, several arguments were made to un-
dermine this, the main being that no one is average and
this statement is only true when you only consider peo-
ple, but is not true when you consider spatial planning
as well.

Another factor that was mentioned frequently, was the
location dependency. The interviewees suggested that
the influence of this factor could work in two ways,
namely as an influence on how early the public transport
connection can and must be provided. The 'can’ relates
to the possibility to feasibly operate public transport at
a certain location. An example of this is that provision
of public transport in areas with only a few houses scat-
tered across the neighbourhood is not feasible, because
many stops would be needed and only few people would
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use them. When an area is developed this way, nothing
much can be done in terms of public transportation. For
developments where the houses are grouped in higher
densities on the other hand, the prospects are better,
as one stop can provide access for many people. The lo-
cation dependency is also related to how early public
transport 'must’ be provided, or in other words, the ur-
gency there is for public transport in an area. If the de-
velopment concerns an area which has no existing public
transport connection nearby or an area that is prone to
traffic problems, the early provision of public transport
is more urgent than when there already is a high quality
connection nearby. However, it is also argued that the
early provision of public transport is always important.
A counterargument provided against this is that there
only is a limited budget to develop several areas, which
means that prioritising certain areas is necessary.

The fourth factor that was mentioned multiple times, is
the need for mutual assurance between the different par-
ties involved in the development. The interviewees ar-
gue that if there is no mutual assurance between parties
on a development timeline, there will be a reluctance to
start with the development, as there is a risk that this
will have financial consequences.

Where all the other decision making factors mentioned
above were stated multiple times and were underlined by
all the other interviewees, money availability was only
mentioned once and not agreed upon. The main argu-
ment provided against it was, that it is something one
can influence rather than something one has to base one’s
decision on.

4.2.2  Development strategy

Regarding the development strategy, all interviewees
agree that the final quality cannot be provided from day
one, as this is not financially feasible. It is argued that
it is best to start with a lower quality and/or frequency
option and upgrade the connection as the number of in-
habitants grows. Some argue that this could, for exam-
ple, consist of on-demand buses or buses that only oper-
ate at peak moments. However, it is also argued that the
provided public transport should have a frequency of at
least 4 times per hour. Several interviewees also men-
tion that shared mobility and good accessibility to the
existing public transport network are also good options
when the provision of public transport is not feasible
yet. Thus, there is not one clear vision of what should
be provided in the early days op development. The only
thing that is agreed upon is that something should be
provided.

When implementing this transition strategy, it is argued
that the final quality should always be kept in mind, as
the infrastructure should be suitable for it when there
are enough people inhabiting the new neighbourhood.
If this is not considered from day one, it might not be
possible to fit the desired public transport connection



in the newly-built area. Furthermore, it is also argued
that people have to know when the public transport will
provided, as people might show different behaviour when
they have a perspective on the time frame in which the
public transport will be provided than when there is no
perspective at all.

5 Conclusion

The literature, case studies and interviews reveal that
there is no unequivocal answer to the question: "What
development strategy should be followed to achieve high
ridership levels while still being feasible for the different
parties involved?”

The literature suggests that public transport should be
provided as early as possible, as there is a certain window
of opportunity in which people are more susceptible to a
change in travel behaviour. This window of opportunity
is the result of the interplay between life events and ha-
bitual behaviour. Where habitual behaviour keeps peo-
ple from changing their travel habits, life events, such
as moving, are a trigger to change them. This, together
with the effect of the built environment on travel be-
haviour, suggests that the chance that people will use
public transport, is greater when they are subjected to it
during this window of opportunity, than when they are
subjected to it later. The case studies provide a more nu-
anced view. They do suggest that the early development
of public transport results in less car usage in a newly
developed residential area, but they also show that the
public transport quality and the built environment play
a role in this as well. Furthermore, the case studies show
that the provision of high-quality public transport in a
later stage does not necessarily mean that it is doomed
to fail, as car-ownership levels can slowly decrease in the
years after public transport is provided.

The interviewed stakeholders argue that provision from
day one is not feasible, as the revenues during early im-
plementation are low and the budget available to sub-
sidise public transportation is limited. They stated that
a tailor-made solution is required for each location, as
the feasibility of the development strategy and the need
for early provision highly depend on the location. These
tailor-made solutions are often devised using the same
approach, being a transition from a basic to the final
quality public transport connection as the development
of the area progresses. This way, the first inhabitants do
have access to public transportation, but the expenses
do not skyrocket.

In short, the development strategy needs to be tailored
to the specific development, as the feasibility of a de-
velopment strategy and the need for early provision are
highly dependent on the location.

6 Discussion and recommendations

This study has contributed to a better understanding of
the influence of development timing on travel behaviour,

92

and clarification of the challenges of providing public
transport in an early stage. Where previous research fo-
cused on either the influence of the built environment on
travel behaviour, or the moments in time that people are
most susceptible for a change in travel behaviour, this
research combined the two topics to explore if develop-
ment timing can influence travel behaviour as well. The
research shows promising results of early implementa-
tion for a reduction in car ownership levels and increase
in public transport usage. This implies that policy mea-
sures aimed at the early provision of public transport can
increase the use of public transport. The research also
identified the different points of view of the stakehold-
ers and unveiled factors that hinder the early provision
of public transport.

There are, however, two main limitations to this re-
search. The first is that the case studies might not por-
tray the causal effect of development timing, as the dif-
ferences between the case studies can also be caused by
other factors than a varying development timeline. This,
a limited sample size and missing data all mean that the
exact effect of early implementation on the ridership lev-
els remains unclear. Future research could address this
limitation by applying a longitudinal research design to
evaluate the ridership levels over time. The second limi-
tation concerns the areas and stakeholders studied in the
research. The stakeholders considered in this research
did not include the national government or parties re-
lated to heavy-rail transport, but only stakeholders in-
volved in the development and operation of urban pub-
lic transport such as bus, tram and metro. The inclu-
sion of these parties will result in another set of stake-
holders with their own influence on and interest in the
development timing, which might result in different or
additional opportunities and obstacles for early imple-
mentation of public transport.

Furthermore, future research is recommended to deter-
mine if the early provision of any type of public trans-
port is beneficial, or if the quality of public transport
plays a major role in this as well. Additionally, this topic
also relates to a recommendation for practice: careful at-
tention should be paid to the quality of public transport
provided from the start, to ensure that people are per-
suaded to leave their car at home, or better still, at their
dealership.
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B.1. Interview guide round 1
Below, the interview guide used during the first round of interviews is given.

Introduction +5 min

+ Self-introduction

* Introduction research (+ scope)
Goal of the interview

» Recording and data processing

Participant introduction *5 min
EN NL

+ What is your background and role within your  « Wat is je achtergrond en de rol binnen de or-
organisation? ganisatie waar je werkt?

» To what extend are you involved in the devel- < In welke mate ben je betrokken bij het on-
opment process of public transport in new res- twikkelingsproces van openbaar vervoer in
idential areas? nieuwbouwijken?

Questions on decision making #10 min
EN NL

» Onwhat basis is decided when to developthe < Op basis waarvan wordt er gekozen wanneer
public transport connection (relative to the de- de ov verbinding wordt ontwikkeld (t.o.v. de
velopment timeline of the residential area)? totale ontwikkelingstijdlijn van de woonwijk)?

* Which interest does your organisation havein <« Welk belang heb je of heeft jouw organisatie
this decision? bij deze keuze?

* How can your organisation influence this de- < Op welke manier kan jouw organisatie invioed
cision? uitoefenen op deze keuze?

Questions on stakeholder involvement and interaction #15 min
Show stakeholder interaction and development timeline with stakeholder involvement.
EN NL

» Considering the stakeholder interaction visu-  « Als je de stakholder interaction in dit plaatje
alised in this figure, what do you think the ar- bekijkt, wat houden de pijlen volgens jou in
rows mean and are there any missing? en missen er nog interacties?

» What is missing or incorrect about the mo-  « Wat mist of klopt er niet aan de momenten dat
ment of involvement of the stakeholders? mensen het proces beinvloeden?

Questions on travel behaviour #10 min
EN NL

+ At what moment do you think people recon- < Wat zijn volgens jou de momenten dat
sider their travel behaviour? mensen hun reisgedrag heroverwegen?

* Why do you think people reconsider their + Waarom heroverwegen mensen hun reisge-
travel behaviour? drag volgens jou?

Questions on the development timeline #20 min
EN NL

» Based on what indicators would you consider « Op basis waarvan zou je een ov georién-
transit-oriented developments a success? teerde woonwijk een succes noemen?

» Which transit-oriented developments do you < Welke OV georiénteerde woonwijken vind je
consider to be successful and which not? een succes en welke juist niet? En waarom?
Why? * Als je kijkt naar in het verleden behaalde

» Considering past results with different devel- resultaten met bepaalde ontwikkelingsvolgo-
opment timelines, what would you consider to rdes, wat zou volgens jou dan de ideale on-
be the ideal development order? twikkelingsvolgorde zijn?
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B.2. Interview guide round 2

Below, the interview guide used during the second round of interviews is given.

Introduction 15 min
Recap previous round, goal of the interview, recording permission and data processing.

Decision making factors #15 min

Statements cost-benefit trade-off

EN NL

* "It is purely related to money. If you develop thes “Het is puur een geldkwestie. Bied je eerst ov
bus connection first, the busses are empty in the aan, dan zijn de bussen in eerste instantie leeg
beginning, and you need to determine if that is en moet je het er met elkaar over gaan hebben of
worth it.” het de investering waard is.”

* "You try to manage it in such a way that theres
is a reasonable amount of revenue for the public
transport operator, but not everyone has already
bought a car or two before the tram starts to op-
erate”

“Je wil het zo op elkaar af proberen te stemmen
dat er een redelijke hoeveelheid omzet te be-
halen valt voor het openbaar vervoer, maar niet
iedereen al een auto of twee auto’s gekocht heeft
voordat de tram rijdt.”

* "It is a trade-off between the costs and benefits,*
your business case.”

“Het is afweging tussen de kosten en baten, je
business case”

* "The costs and benefits of a certain decision doe
not always lie with the same party.”

“De kosten en baten van een project liggen niet
altijd bij dezelfde partij.”

Statement money availability

EN NL

* "The choice when to develop what is mainly de-+ “Die keuze die wordt vooral bepaald door het mo-
termined by the moment money is available forit. ment waarop er geld is. Zo pragmatisch is het
That means that in some cases housing construc- eigenlijk wel. Dus dat betekent dat in sommige
tion is faster than infrastructure construction and gevallen de bouw sneller gaat dan de aanleg van
in some cases the infrastructure is already there, infrastructuur en in sommige gevallen ligt de in-
and you can build around it.” frastructuur er al en kan je er omheen bouwen.”

Statements benefits/importance early development
EN NL

« 7If the timing is wrong, it will make a difference in+ “Er zal een verschil zijn in reizigersaantallen als

ridership levels.”

* "It is important to provide public transport in ane
early stage, as travel behaviour becomes a habit
for people over time. The moment you move or
find a new job, that is the moment people think
about their mobility behaviour. You can still argue
how extensive the public transport has to be, but
you should not force people to initially use a dif-
ferent modality, because then people will already
have developed a habit and it will be very difficult
to pull them out of it.”

de timing niet klopt.”

“Het is van belang is om in een zo vroeg mo-
gelijk stadium zo’n wijk van openbaar vervoer te
voorzien. Met name ook omdat we zien dat mo-
biliteit voor mensen op een bepaald moment ook
een gewoonte aan het worden is. Juist het mo-
ment dat je ergens nieuw gaat wonen of werken,
is dat natuurlijk het moment om fundamenteel na
te gaan denken, hoe ga ik nou verplaatsen? Je
kunt nog discussiéren over hoe uitgebreid het ov
moet zijn, maar in ieder geval moet je mensen
niet gaan verplichten om in eerste instantie met
een andere modaliteit te gaan, want dan zitten
mensen op enig moment al in een gewoonte en
dan wordt het wel heel moeilijk om ze daar weer
uit te trekken”
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EN

EN

* ”"You want to provide public transport from the mo-+
ment the first 'zoning plans/building plans’ are re-

alised. This s relatively expensive, but theory and

practice show that if you want people to use public

transport you have to provide it from the moment

they start to live in the area.”

”On average, people live in a house for 10 yearse
and then move on. So, the moment you are 10

years further, on average that entire residential

area is renewed in terms of inhabitants. Not quite,

some people leave sooner and some stay longer,

but it's not like the area will never be a success if

you do not provide public transport from day one.

Thatis not true. You get a longer transition model,

but that too is a trade-off of course.”

Statements on location dependency

* "It is different per area. You look at what makes-
sense with regard to the construction densities.
The moment you have a very large residential
area with only a few houses here and there, you
can’'t do anything with it in terms of public trans-
port.”

"It depends on the geographical preconditions.«
If a detour is not large compared to the original
route, that choice will be made sooner than if
there is a whole a different route has to be taken
that takes extra time.”

"The choice for a certain development timeline is¢
different from location to location. For some loca-
tions the area development is not possible without
public transport. Atother locations, when there al-
ready is some public transport available, you can
start with the area development, so you get cer-
tainty about the support for better transit and you
can arrange public transport based on that.”

NL

“Je wil openbaar vervoer aanbieden vanaf het
moment dat de eerste blokken huizen in de wijk
gereed zijn. Dat is relatief duur, maar de theorie
en praktijk laten zien dat als je wil dat mensen ov
gaan gebruiken, je het aan moet bieden vanaf het
moment dat ze er gaan wonen”

“Mensen wonen gemiddeld genomen tien jaar in
een huis, dus op het moment dat je 10 jaar verder
bent is gemiddeld genomen de hele woonwijk
vernieuwd qua inwoners. Het is dus niet zo dat
het nooit meer iets wordt als je niet vanaf de
eerste dag ov aanbiedt. Je krijgt alleen een langer
ingroeimodel.”

NL

“Het is maatwerk per gebied. Je kijkt wat logisch
is ook ten aanzien van de dichtheden waarin
wordt gebouwd. Op het moment dat je een hele
grote woonwijk hebt met hier en daar een plukje
huizen, dan kan je daar niks mee wat betreft
openbaar vervoer.”

“Het hangt een beetje af van de geografische om-
standigheden. Als de bus er niet al te ver voor
hoeft om te rijden ten opzichte van de oorspronke-
lijke route dan zal die keuze eerder gemaakt wor-
den dan als er een hele andere route gereden
moet worden die extra tijd kost”

“Het hangt heel erg af van de locatie. Op som-
mige plekken zie je dat de gebiedsontwikkeling
vastloopt zonder ov. Op andere plekken, waar je
kan doorbouwen op wat er is, kun je soms wel
eerst de gebiedsontwikkeling doen, zodat je zek-
erheid krijgt over het draagvlak voor beter ov.”

+10 min

Development timing

Statements on transition strategy

EN NL

* "When it concerns new residential areas, youe “Als het gaat om nieuwe wijken, dan moet je al

should provide public transport from the moment
the first 250 houses are ready. At that moment
you start with public transport in the main direction
of travel and a few years later it can be extended
with a second or third connection. This involved
ast’

bij de eerste oplevering van 250 huizen openbaar
vervoer hebben geregeld. Dan is het natuurlijk
vaak wel zo dat je begint met openbaar vervoer in
de belangrijkste reis richting en kan het zijn dat je
pas een aantal jaren later met nog een en tweede
of zelfs een derde verbinding komt. There often
is a step-by-step plan involved.”
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EN NL

* "You do not have to provide the final quality frome “Je hoeft niet per se meteen de eindkwaliteit te

the start. When it concerns large developments
you talk about a substantial ridership levels that
are not yet there during the transition period. You
cannot operate a rail connection if no people use
it, but the questions is what that temporary situa-
tion should be. It should have enough quality, or
at least speed, in the most important travel direc-
tions.”

"It is about the transition model.”

hebben. Als het gaat om grote ontwikkelingen
dan gaat het ook over substantiéle vervoersaan-
tallen en in die tijdelijke situatie zijn die er gewoon
nog niet. Je kan niet dat railvervoer laten rijden
als er nog geen mensen in zitten, maar het is wel
heel erg de vraag wat dan die tijdelijke oplossing
is. Dat moet wel voldoende kwaliteit hebben,
in elk geval snelheid, richting de belangrijkste
bestemmingen.”

“Het gaat om het ingroeimodel”

Statements on quantification

EN NL

* "Some type of public transport has to be provide,s “Er moet een vorm van openbaar vervoer zijn en
the question is if that should be from the mo- of dat vanaf het begin is of vanaf het moment dat
ment the first houses are built or from the moment 10-15% van de woningen er staat is de vraag.
around 10-15% of the area is completed. From Vanaf 30% moet de tram wel gaan rijden.”
the moment around 30% of the houses are built
the tram should start to operate.

* "When there are 250-300 houses you should pro-+
vide some form of public transport.”

“Bij 250-300 huizen moet je wel iets van openbaar
vervoer bieden”

“Vanaf het moment dat de eerste blokken huizen
opgeleverd worden (60-100 huizen)”

* "From the moment the first groups of houses are«
ready (60-100 houses).”
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