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ABSTRACT
Public transport infrastructure planning is complex, expensive and involves long-term decision making
under uncertainty. Therefore, this study aimed to explore how planners deal with uncertainty in public
transport infrastructure projects in the Netherlands, and which factors determine their approach. This
research used a multiple case study research with semi-structured interview to collect data to generate
a thick description on handling uncertainty in public transport infrastructure projects in the
Netherlands. The study found that how planners deal with uncertainty is influenced by the planning
phase of their project: the further into the process, the more project-oriented and less flexible their
approach becomes. Planners are further influenced by the ambition, urgency and available funds of
the project that they work on, as well as the flexibility or restrictiveness of (local) regulations, policies
and (planning) procedures.
Keywords: uncertainty, public transport, infrastructure planning, planning process, changing mobility
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SUMMARY
Introduction
Planning for public transport infrastructures involves long-term decision-making under a high level of
uncertainty. However, there is little to no knowledge on how planners handle uncertainty in public
transport infrastructures. Therefore, the objective of this research was to explore how planners deal
with uncertainty in public transport infrastructure projects in The Netherlands. The following main
question was answered: Which factors determine how planners deal with uncertainty throughout the
different phases of the planning process for public transport infrastructure projects?

Theoretical framework
Uncertainty & infrastructure planning Uncertainty is described as something that is either unknown
or cannot be known (Abbott, 2005). Infrastructure projects involve long-term decision-making under
uncertainty. Traditionally, planners adopt a project-oriented approach and either reduce uncertainty
by improving or expanding knowledge, or avoid uncertainties where possible and choose the options
with the least uncertainty in them.
Planning phases in of Dutch (public transport) infrastructure planning In the Netherlands, planning
of main infrastructure happens at the national level and is based on a phased planning process. The
five phases form the base of the theoretic framework: policy programming (phase 0), initiation
(phase 1), exploration (phase 2), planning & design (phase 3) and execution (phase 4).
Methods
This research used a qualitative, exploratory research with a multiple case study analysis of six cases
in The Netherlands. The main data collection method was the use of semi-structured interviews, with
additional desk research. The research used an iterative method to create a descriptive analysis, which
consisted of reading and re-reading the interview transcripts while identifying findings and themes,
while additional inductive coding in Atlas.ti helped to organise and structure the data.
Results and discussion
Overall, the results were in line with the literature on handling uncertainty in planning practice:
planners often have a negative approach towards uncertainty, attempt to reduce uncertainty by
performing studies and creating scenarios, One interesting finding was the use of the project scope as
a tool for handling uncertainty, indicating a project-oriented management approach. Moreover, the
finding confirm that planners often treat uncertainty as risk. These findings suggest that there are
uncertainties in public transport infrastructure planning that are not handled adequately or are
overlooked. However, some cases showed a more flexible approach where uncertainty was considered
an opportunity, for example by opening up the project scope to create an opportunity or postponing
a decision until closer to the building date. The results suggested that the ability or willingness of a
planner to be flexible decreases with each step forward in the planning process. Moreover, the findings
indicate that theorists seem to fail to take important factors that were found in this study into account,
such as ambition, urgency and available funds. Furthermore, the results suggest that the planning
process should be (re)designed in such a way that allows for more flexible decisions and an easier
implementation of adaptive frameworks, but without losing sight of the uncertainties that are part of
a project.
Conclusion
To conclude, there are several factors that determine how planners deal with uncertainty in
throughout the planning process of public transport infrastructures: the planning phase in which the
planner is working; the ambition and urgency of the project as well as the available funds; and the
framework of policies, regulations and planning procedures in which they have to work. Nonetheless,
if uncertainties are not handled adequately, they can easily turn into risk at the end of a project.
v
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1 INTRODUCTION
1.1 Introduction
Mobility is an essential part of daily life. Every morning, millions of people leave their homes to make
their way to work or school. They go grocery shopping and visit their friends. To facilitate this, planners
have established an expansive network of road and rail connections and have created facilities such as
parking lots, train stations and bus systems to get people from A to B. Especially in The Netherlands,
the infrastructure network is dense and intensively used. For example, the Dutch rail network is among
the busiest rail networks of the world (Rijksoverheid, 2017).
Such an intensively used network needs frequent maintenance and updates to ensure that public
transport services are reliable. In 1997, the Dutch government introduced the “New Key Projects”: the
redevelopment of six train stations to accommodate the introduction of highspeed lines (Ministerie
van VROM, 2006). Additionally, because of changes in the demands of passengers and an increase in
passenger numbers, the government also invests in the redevelopment of a number of other train
stations (Nationale Spoorwegen, 2020a). The resulting projects include upgrading station buildings,
increasing both the number of platforms as well as their size to accommodate new or an increased
number of connections as well as people. Whereas some projects focus purely on the technical aspects
(e.g. new safety measures and improved rail constructions), others include spatial implications as well,
e.g. through developing the area around the station as well as the station itself.
However, public transport infrastructure projects, such as these train station redevelopments, are
complex and expensive to build, and difficult (and expensive) to alter once completed (Cantarelli et al.,
2012; Herder et al., 2011; Marchau et al., 2010). In other words, planning for public transport
infrastructures involves long-term decision making (Marchau et al., 2010), which takes place under
high uncertainty. The complexity and long planning processes of infrastructure projects creates
uncertainty, as projects often take several years or up to a decade to be finalised (Flyvbjerg, 2007;
Herder et al., 2011). During that time, there can be political or economic shifts and technological
advances, leading to uncertainties for the project (Herder et al., 2011). Moreover, people’s mobility
demands may shift over time, for example due to changes in lifestyle (e.g. working from home) and
the introduction of novel mobility concepts such as Mobility as a Service and carsharing (Ministerie
van Infrastructuur en Waterstaat, 2016).
Furthermore, the past years have shown an increased interest to travel more environmentally friendly,
in order to meet climate goals and tackle problems related to congestion, such as air pollution, noise
and a lack of traffic flow (Utriainen & Pöllänen, 2018). Public transport can play an important role in
this, as passenger numbers in the Netherlands are expected to increase further over the coming years.
However, innovations are necessary to accommodate this growth (Kennisinstituut voor
Mobiliteitsbeleid, 2018; Ministerie van Infrastructuur en Waterstaat, 2016). This creates further
uncertainty about future developments in public transport infrastructure.
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Additionally, while public transport infrastructures are funded with public money, they often face large
cost overruns (Cantarelli et al., 2012; Eriksson et al., 2017; Priemus & Flyvbjerg, 2007). Verweij et al.
(2015) identify a connection between cost overruns and having to respond to uncertainties. This
suggests that planners could potentially lower cost overruns by handling uncertainty in a different
manner.

1.2 Problem description and research questions
Despite the high level of uncertainty under which their planning processes take place, public transport
infrastructure projects still need to be carried out and completed. However, there is little to no
research on how planners handle uncertainty in such projects. Therefore, the main objective of my
study is to explore how planners deal with uncertainty in public transport infrastructure projects in
The Netherlands. My aim is to provide an insight as to what kind of uncertainties planners experience
and how they deal with those uncertainties throughout the different phases of the planning process.
Lastly, to create a better understanding of how planners handle uncertainty in these situations, the
study aims to identify which factors determine their approach.

This can be translated into the following main research question:

Which factors determine how planners deal with uncertainty throughout the
different phases of the planning process for public transport infrastructure
projects?

To be able to answer this question, I formulated the following sub questions:
1. What kind of uncertainty do planners experience in public transport infrastructure
projects, and in particular uncertainty arising from changing mobility?
2. How do planners handle uncertainty throughout the different phases of the planning
process and in general?
3. Which factors determine planners’ handling of uncertainty in public transport
infrastructure projects?

5

1.3 Outline of the report
The introduction and research objectives of this introduction chapter are followed by the theoretical
framework in chapter 2. I introduce the literature on uncertainty in (spatial) planning and link this to
infrastructure planning and project management. Also, this chapter introduces the planning processes
of (public) transport infrastructure projects in The Netherlands, which forms the base of the theoretical
framework for this research. In chapter 3: methods, I introduce my case study research design, data
collection and data analysis methods, and then shortly introduce the cases which I selected for my
research in chapter 4. Subsequently, I present the findings of my research in the chapter 5: results,
which is divided in two sections: results related to the project phases, and some general findings on
uncertainty and methods for handling them. This is followed by the discussion in chapter 6, in which I
compare the results to theory and discuss the limitations of my research. Chapter 7 is the final chapter
and presents the conclusion of the research, recommendations for future research.
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2 THEORETICAL FRAMEWORK
This chapter provides information on uncertainty in planning, planning processes and project
management in infrastructure planning. The first section (2.1) reviews the literature on planning amid
uncertainty, exploring the different types of uncertainty and the difference between uncertainty and
risk. Section 2.2 addresses infrastructure planning and project management in relation to uncertainty.
Next, the organisation of infrastructure planning in the Netherlands is presented in section 2.3. This is
followed by the theoretical framework: uncertainty in planning processes of Dutch (public) transport
infrastructures in section 2.4.

2.1 Planning amid uncertainty
Uncertainty is increasingly a topic of interest in spatial planning literature (Rauws, 2017), although the
recognition and addressing of uncertainty has been at the heart of spatial planning for a long time (Lau,
2015; Sengupta et al., 2016). In cases where planners are working in complex situations that may have
long-term impacts, such as the (re)development of elements in the infrastructure network, it is crucial
to adequately deal with the uncertainties (Zandvoort et al., 2018). Implementation of such large
infrastructure projects usually takes place over multiple years. Often, they are paid with tax money
and are difficult and costly to change once completed (Herder et al., 2011). Large infrastructure
projects can particularly be influenced by uncertainty and future change, affecting them and in turn
affecting related developments and other future interventions (Zandvoort, 2017). To state it simply,
strategic spatial planning - which also concerns large infrastructure projects – always includes
uncertainty due to the unknown nature of the future (Balducci et al., 2011; Gunn & Hillier, 2014).
There is a general consensus in the planning literature that planning and uncertainty are linked, and in
the variety of literature available authors provide their own views on uncertainty in planning.
According to Abbott, planning can be described as a practice of controlling uncertainty (p. 237) or a
process which involves “decision-making under uncertainty” (Abbott, 2005, p. 244). Christensen (1985)
similarly argues that “planning offers a chance to overcome, or at least reduce, uncertainty” (p. 3) and
that planners have the task to “discover, assess and address uncertainty” (p. 3) and use this knowledge
to select the best methods for handling the uncertainty according to its specific conditions
(Christensen, 1985). Moreover, Rauws (2017) describes how in practice, planners and policymakers
continuously face uncertainties. According to him, they are the “facilitators of urban change” (p. 43):
their task is to keep an eye on trends and initiatives, to draw up policies and proposals that
accommodate future developments and to promote innovation and experimentation (Rauws, 2017).
Planning theory shows different ways to describe what uncertainty is. A very simple explanation of
uncertainty is offered by Abbott (2005), stating that “something is uncertain if it is unknown or cannot
be known” (p. 237). He elaborates this definition by describing uncertainty as a (perceived) deficiency
of knowledge that is required for an action. In other words, one does not have sufficient or appropriate
knowledge of a situation, development, phenomenon etc. in order to make plans that involve them.
7

However, Walker et al. (2003) and Kwakkel et al. (2010) add some nuance by noting that an increase
in knowledge can also lead to an increase in uncertainty, as one may discover uncertainties previously
unknown or understated (Walker et al., 2003, p. 8). In other words, “uncertainty can prevail in
situations where a lot of information is available” (Walker et al., 2003, p. 8).

2.1.1 Three types of uncertainty
However, ‘uncertainty’ has much more complexity to it, starting with the nature of uncertainty: why
something is uncertain. Zandvoort et al. (2018) define three types of uncertainty: ontic uncertainty,
epistemic uncertainty and ambiguity.
ONTIC UNCERTAINTY
When uncertainty in a phenomenon is caused by its natural variability, making it inherently
unpredictable, we speak of ontic uncertainty. Because its variability cannot be controlled nor
predicted, this type of uncertainty cannot be reduced (Walker et al., 2003; Zandvoort et al.,
2018).
EPISTEMIC UNCERTAINTY
Epistemic uncertainty is defined by an imperfection or lack of knowledge: there is a lack of
knowledge, or the knowledge lacks quality, or both (Walker et al., 2003; Zandvoort et al.,
2018). This type of uncertainty can be reduced by increasing the amount of knowledge or
improving its quality.
AMBIGUITY
The third type, ambiguity, is described as the existence of different perspectives, causing
uncertainty. It relates to the various interpretations and ideas that individuals can have of a
single situation or phenomenon: there are multiple “frames of reference” (Dewulf et al., 2005),
“too many possible interpretations (Brugnach et al., 2008, p. n.p.). As such, it is more about
‘knowing differently’ than ‘not knowing’.
Zandvoort et al. (2018) describe two types of ambiguity. Disagreement resulting from different
understandings and positions of actors can lead to uncertainty for the planning process. This
uncertainty is reducible by resolving the disagreement. Ambiguous uncertainty emerges from
the existence of different frames in society, which can only be partly reduced by resolving
disagreement, but is irreducible in definition (Zandvoort et al., 2018, p. 106).
Knowing the difference between the types of uncertainty is important to understand what measures
can be used to handle them. It is especially important to note whether or not an uncertainty is
irreducible to understand if additional studies can help handle the uncertainty. In their paper,
Brugnach et al. (2008) describe how different strategies fit different types of uncertainty. They provide
a few suggestions on how to deal with ‘unpredictability’ (ontic uncertainty), ‘incomplete knowledge’
(epistemic uncertainty) and ‘multiple knowledge frames’ (ambiguous uncertainty), each strategy
adjusted to the nature of the uncertainty at hand (Brugnach et al., 2008).
8

2.1.2 Uncertainty for planning versus uncertainty from planning
Another way to approach uncertainty in planning is to make a distinction in uncertainty in the social
environment versus uncertainty in the planning process. For this, Abbott (2005) introduces the
concepts “uncertainty for planning” and “uncertainty from planning”. The first is referred to as
“environmental uncertainty”: by thinking about and planning for the future, one creates uncertainty
for all involved actors. This includes ‘external uncertainties’: the processes that are not directly part of
the planning environment, but which are able to affect the planning process, such as changes in the
economic situation (Lau, 2015, p. 9). Secondly, uncertainty from planning is also referred to as “process
uncertainty”, and links to the uncertainty that comes with planning for the future. This can be
explained by the understanding that the further one looks and plans ahead (into the future), the more
uncertainty this generates for the group who tries to plan in the present time (Abbott, 2005, p. 239).
In other words: the further you try to ‘plan ahead’, the more uncertainties about the future will be
presented to you. This can cause difficulties for long-term planning processes such as public transport
infrastructure projects.

2.1.3 Uncertainty versus risk
In his 2013 paper, Mendel Giezen introduces yet another approach to different types of uncertainty:
he talks about risk, structural uncertainty, and unknown uncertainty. In the case of “risk”, there is
uncertainty about particular outcomes (e.g. of a project element) but their impact may be estimated
with the available knowledge or experience. Structural uncertainty regards the uncertainties that are
known, but of which the outcomes cannot be predicted. Finally, unknown uncertainty are the
uncertainties that are unpredictable because they are unknown to us – there was no knowledge that
these uncertainties existed or could potentially take place and their resulting outcomes are therefore
also uncertain. According to Giezen, the unknown uncertainties cannot be planned for (or against)
(Giezen, 2013, p. 725),
It is an easy way of distinguishing between different types of uncertainty. Still, I find that there is a
problem with this distinction between the different types of uncertainty – and this lies with the
inclusion of the term “risk”. Giezen, following the paper of Van der Heijden (2016), uses the word ‘risk’
to describe a type of uncertainty (Giezen, 2012). However, one should be cautious of the difference
between risk and uncertainty. While uncertainty and risk are related and often used interchangeably,
they are not the same (Gunn & Hillier, 2014).
Abbott explains it as follows: “uncertainty is a broader concept and encompasses risk” (Abbott, 2005,
p. 238). To clarify the meaning of uncertainty and risk, Gunn and Hillier (2014) have built an analytical
frame of both concepts and looked at different material and authors in planning theory to provide a
better idea of what risk and uncertainty are. They find in their study that risk can be described as a
known ‘danger’ from an (known) event that may take place. Not only does the word risk have a
negative connotation, it also “refers to the negative expectations from future events that have not yet
happened” (p. 63). Additionally, risk is calculable and can be observed and measured (Gunn & Hillier,
2014, p. 62).
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Uncertainty, on the other hand, is non-measurable. According to Gunn and Hillier, “uncertainty tends
to be associated with anxiety about the unknown, whereas risk is associated with fear of failure” (p.
62). They also argue that “through conceptualising uncertainty as risk, it becomes possible to calculate,
and perhaps to control, uncertainty” (Gunn & Hillier, 2014, p. 62). In other words, calculating the risk
of a known uncertainty can help to deal with that uncertainty.
When translating this to a planning process, uncertainties are often perceived and treated as risk.
Traditionally, planners use two approaches to handling uncertainty. The first approach is trying to
reduce the uncertainty by collecting more knowledge or improving the quality of their knowledge. The
second approach is to avoid these uncertainties where possible and choosing the options that have
the least uncertainty in them (Balducci et al., 2011, p. 483; Sengupta et al., 2016). Additionally, risk
management is seen as one of the most important elements of project management and is used to
“solve uncertainties and complexities faced by the project team” (Guo et al., 2014, p. 815). However,
“treating uncertainty as risk” (Gunn & Hillier, 2014, p. 62) also has its setbacks. It can lead to a narrowminded approach: by avoiding risk, one also avoids the potential opportunities of uncertainty. This
may limit creativity and room for innovation, and in the worst case may lead to inaction in fear of the
risks that are related to taking that action (Gunn & Hillier, 2014). Also, treating uncertainty as risk
ignores the problem of irreducible uncertainty (Giezen, 2012, p. 783).
Finally, Sengupta et al. (2016) argue that “unforeseen development trajectories can be perceived as
both risk and opportunity” (p. 971). An example of this is creating flexibility in infrastructure planning
process by applying the real options theory, which is based on the idea that uncertainty is not only a
risk, but can also be an opportunity (Herder et al., 2011).

2.2 Infrastructure planning, project management and
uncertainty
The long runtime of infrastructure projects in constantly changing environment makes deciding on
infrastructure planning a challenging task, and not without risk (Herder et al., 2011). In this section, I
therefore shortly introduce the issues of cost-overruns and project complexity, as well as the projectoriented management approach that is often used in infrastructure projects in The Netherlands.

2.2.1 Cost overruns and project-oriented management
One of the main problems in infrastructure planning, especially for megaprojects, is cost overruns. Cost
overruns in infrastructure projects are mostly caused by contract changes and extensions “to respond
to changing conditions and uncertainty” (Verweij et al., 2015, p. 195). Scope changes in response to
this uncertainty are the main reason for contract changes, and are also the most costly of all contract
changes, resulting in cost overruns (Verweij et al., 2015). Infrastructure plans are almost irreversible
and extremely costly to abort (Herder et al., 2011, p. 961). Moreover, as they are usually funded with
public money, traditionally “public infrastructure investments are executed within a control-focused
project management paradigm, aiming to minimize change and meet pre-determined objectives”
(Eriksson et al., 2017, p. 1513). In other words, they focus on “control, planning and reducing
uncertainty and change” (Eriksson et al., 2017, p. 1520).
10

This is also known as a project-oriented management approach, which “is focused on “being in control”
through the adoption of a strict risk management strategy” (Busscher et al., 2015, p. 45). Although a
clearly defined scope can help planners with the focus of their project, the “relative isolation” (p. 45)
of projects under a project-oriented management approach also creates a weakness, originating from
the dynamic nature of such projects. It can lead to a disregarding of the unpredictability of processes,
such as decision-making and changing rules and regulations, the kind of uncertainties that cannot
simply be “brought under control” (Busscher et al., 2015, p. 45). Also, it may result in being too focused
on what is possible within the project scope, and thereby not investigating what solutions may exist
outside it (Busscher et al., 2015, p. 45).
More recently, however, there is an increasing need for a different approach towards uncertainty in
both planning theory and practice (Balducci et al., 2011; Eriksson et al., 2017; Herder et al., 2011). This
different approach is about accepting that desires and environments change over time and
understanding that “many decisions need to be flexible, exploratory and experimental” (Balducci et al.,
2011, p. 485). This is especially relevant for long-term plans, such as infrastructure projects. Their
planning processes are lengthy and as a result, the plan may become irrelevant because circumstances
have changed in the meantime (Busscher et al., 2015, p. 47).

2.2.2 Project complexity and uncertainty
In infrastructure planning, planners often organise large projects with a high level of complexity.
According to Giezen, “uncertainty and complexity are strongly related to one another” (Giezen, 2013,
p. 725). Uncertainty creates complexity in a project by making it difficult for planners to oversee the
impacts and consequences that an uncertainty has on the whole of the project. In order to make
complex projects more manageable, and in an attempt to reduce uncertainty, they are often divided
into different sections. However, this means that if there are any changes, they need to be applied to
all the different sections of that project. As a result of this approach, it becomes more difficult apply
adaptivity to the project (Giezen, 2013, p. 723).

2.3 Planning (public transport) infrastructure projects in The
Netherlands
2.2.1 Dutch organisation of (public) transport infrastructure and services
According to Busscher, Tillema and Arts, academics and practitioners often think highly of the system
of land-use and transport planning in The Netherlands, (Busscher et al., 2015, p. 43), and Dutch cases
are often used in literature. In the Netherlands, planning of major infrastructure happens at a national
level (Romein et al., 2003) by the Ministry of Infrastructure and Water. Its planning agency,
Rijkswaterstaat, organises the construction and maintenance of main roads, waterways and their
bridges, locks and other related engineering structures (Glasbergen & Driessen, 2005).
The construction and maintenance of the rail network are organised in a similar fashion: the Ministry
is at the top of the planning process. The rail network is owned by the state, while ProRail B.V. manages
all of the Dutch rail network as commissioned by the government. ProRail is an unlisted company of
11

which the Dutch state is the only shareholder through the Ministry of Infrastructure and Water
(ProRail, 2020c). ProRail is in charge of construction works (building and maintenance) and monitoring
of the network. Additionally, ProRail also manages the rail traffic control and the distribution of the
network capacity (Nationale Spoorwegen, 2020b). However, ProRail does not organise the train
services that use the network.
The main Dutch train service provider is Nationale Spoorwegen N.V. (usually shortened to “NS”),
previous owner and manager of both the rail network and the train services that run on them. NS has
been made an independent company much like ProRail, with the Dutch government as its only
shareholder. NS is responsible for train passenger transport and the exploitation of 380 train stations
in The Netherlands, but is no longer owner of the rail network nor the stations (Nationale Spoorwegen,
2020b). The Rijksoverheid has agreements with Nationale Spoorwegen and ProRail B.V. to ensure the
interests of the passengers. For example, NS is expected to present a transport plan every year, in
which they describe how to meet with the requirements of the concession. The Ministry needs to
approve of this plan.
Besides NS and the state-owned rail network, there are several regional train networks and
operators. The concessions for these areas are determined by the provinces and other local
governments (Rijksoverheid, 2020).

2.3.3 Legal procedures
Legally, the construction and alteration of both national roads and railways are succumb to the
Infrastructure Act (Dutch: Tracéwet), which has been in place since 1993 (Overheid.nl, 2020). This act
describes the jurisdictional procedures that are part of the infrastructure planning process and the
steps that are necessary to continue. However, the procedures (for example, building permits,
environmental assessments) that are required by law create a source of uncertainty and risk for
projects. The multitude of procedures that a project has to complete increases the complexity of a
project, and there are potential consequences if the procedures are not followed correctly (Giezen,
2012).

2.3.4 Political environment
An important factor in infrastructure planning is the political context in which it takes place. Political
volatility creates uncertainty for projects because short political cycles may introduce different
politicians and shifting demands during the project process (Busscher et al., 2015; Giezen, 2012). The
introduction of new understandings as a result creates a risk that what was clear to those involved may
be lost in translation (Giezen, 2012).

2.4 Theoretical framework
This section presents the theoretical framework of the research. Before beginning to understand how
planners handle uncertainty throughout the planning process, we first need to map out the different
phases of the planning process of (public transport) infrastructure planning in the Netherlands, before
adding uncertainty to the framework.
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2.4.1 Planning phases in Dutch infrastructure planning
Traditionally, infrastructure planning in The Netherlands is based on an extensive, phased planning
process (Lenferink et al., 2009). It is common for large infrastructure projects to be part of a national
plan or programme, and they are often commissioned in a top-down manner. An example of this is the
MIRT: Meerjarenprogramma Infrastructuur Ruimte en Transport (translated as: Multi-year Program
for Infrastructure, Spatial Planning and Transport), which includes projects such as the renovation of
the Afsluitdijk. Projects that are part of MIRT need to go through its three phases: exploration, project
study and realisation (Lenferink et al., 2008, p. 4). Although the cases from this research are not part
of the MIRT, its structure still provides a good base to explain the different phases of infrastructure
projects in The Netherlands. According to Rijkswaterstaat, their projects go through the following
phases (Rijkswaterstaat, 2020):
1. Initiation phase: Rijkswaterstaat or another government body identifies a problem, for which
a solution is required;
2. Exploration phase: The problem is being analysed and solutions are sought after. The outcome
of this phase is the so-called “preferred alternative” (Dutch: Voorkeursbeslissing).
3. Elaboration phase: The preferred alternative is further developed into a plan. This phase
results in a project decision (Projectbeslissing), which states how the problem is to be solved.
4. Realisation phase: The project is being executed, with the finished project as a result.
5. Maintenance phase: Planned and unplanned repairs and renovations for the project after
delivery.
The different project phases as described above served as the basis for the framework for this research,
with a few alterations. Firstly, infrastructure projects in The Netherlands are often part of a national
policy or programme, for example to decrease congestion or improve public transport services.
Examples of such programmes are “Beter Benutten”, “Hoogwaterbeschermings-programma”,
“Nieuwe Sleutelprojecten” and “Programma Hoogfrequent Spoor (PHS)”. This has been added to the
framework as ‘phase 0: policy programming’, as it I expected that such policies and programmes
influence the focus and ambitions of projects. Secondly, the elaboration phase was renamed into
“phase 3: planning and design” as these are the main activities that make up this phase. Lastly, the
maintenance phase was omitted from the framework as this research focuses on uncertainty during
the planning phase and does not take the maintenance period into account as this does not determine
the final outcome of a project.
This resulted in the following base planning process framework for this research, as described in the
section below and visualised in Figure 1 on page 15.
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Theoretical framework: Uncertainty in planning processes of
Dutch (public) transport infrastructures
PHASE 0: POLICY PROGRAMMING
As mentioned above, the policy programming phase determines which kind of policies and
programmes future infrastructure projects are a part of. Mendel Giezen (2012) states that
political decision-making and project management are strongly related, which is especially
relevant for this phase of the planning process: the policies that are drawn up in this phase
influence what possible solutions may be used for a certain kind of problem, and can
determine the range of project management approaches that can be adopted in the projects
to follow (Giezen, 2012).
PHASE 1: INITIATION
The initiation phase starts with what (Lenferink et al., 2008) refer to as an “intake decision” (p.
5): a statement that a problem exists and must be dealt with. This declaration is usually made
by the Ministry of Infrastructure and Water (Lenferink et al., 2008). In order to determine
which company may take on the assignment resulting from the initiation phase, there is a call
for tenders. The Ministry decides which company has the best proposal (and often the most
cost-effective) and wins the tender phase.
PHASE 2: EXPLORATION
When the right party has been selected (usually a combination of a large contractor,
consultancy and engineering firms), the plan moves towards the exploration phase. In this
phase, the project team further investigates the problem from the initiation phase (Lenferink
et al., 2008). They carry out studies to gather more information, create scenarios and draw up
different, alternative solutions for the assignment. These alternatives are then valued and
tested through an environmental assessment analysis (Dutch: milieueffectrapportage), a
report that shows the environmental benefits and losses of the different alternatives. The main
activity of this phase is funnelling down the options, with the “Voorkeursalternatief”, or
preferred alternative as the result (Ministerie van Infrastructuur en Milieu, 2019).
PHASE 3: PLANNING & DESIGN
The preferred alternative is then used as an input for phase three, during which the plan takes
shape to prepare for the execution of the plan. This includes the legal frame, finances, risk
management and phasing of the realisation of the plan. Moreover, it includes working on a
more detailed design for the preferred alternative and preparing for the execution of the
project. Again, a tender phase is often used to determine who will perform the work in this
part of the planning phase, although sometimes both the exploration and planning and design
phase are combined. The outcome of this third phase is a translation from the preferred
alternative into a project plan which can be used to start the execution phase.
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PHASE 4: EXECUTION
The execution phase is the last phase of the planning process framework that I used for this
study. During this phase, the project is going to be built based on the project plan that was
completed in phase 3. In other words, this is the phase during which the physical work on the
project starts and finishes (excluding preparation works in earlier phases for simplicity). Again,
a tender phase selects the most suitable contractor for the project. The result of this phase is
the finished project.

Figure 1. The base planning process framework: the five phases of an infrastructure planning process, with a short
description of the main activities per phase, phase outputs, and which actor(s) work(s) on which specific phase.

The base planning process framework shown in Figure 1 portrays the sequence of the five
phases in the planning process of public transport infrastructure. However, it does not consider
the uncertainty under which these planning processes takes place. The theory indicates that
uncertainty can happen outside of the planning process and still affect the planning process
(external uncertainties), but also that uncertainty can be caused by the planning process itself
(the act of planning: process uncertainty). The uncertainty under which the planning process
takes place is represented by the outside circle in Figure 2. This encompasses all types and
causes of uncertainty, during the entire process, as uncertainties can arise at any moment in
time.
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Figure 2. The uncertainties under which the planning process takes place are represented by the outer circle.

2.4.2 Terminology
To prevent ambiguity while reading the report, it is important to make a few remarks on terminology.
In my research, I talk about planners, planning processes and project management. In this report...
... “Planners” refers to all people working within a planning process: these are the people who write
visions, strategies and policies, work on plan studies, translate policies to plans, project managers,
environmental managers, risk managers, municipality employees working on spatial plans, etcetera;
... “Planning processes” refers to the entire process from establishing a (new) policy or programme up
to and including the execution of a project to reach the goals of that policy. This includes all the
planning phases as described in section 2 of the theory chapter;
... “Projects” are part of these planning processes and the solutions they create are to serve the plan.
The outcome of projects is often the physical result of a policy. A project (or multiple projects) exists
within the planning process. Once the planning process moves towards the formulation of a project
plan (during phase 1), we start to speak of a project. Figure 3 below shows how an infrastructure
project takes place within a planning process.

Figure 3. A visual representation of how an infrastructure project is part of a larger infrastructure planning process.
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3 METHODS
This chapter describes the methods that were used to perform the research. This includes a general
description of the character of the research, data collection and data analysis.

3.1 Research character
To understand how uncertain change is dealt with in the planning process of public transport
infrastructures, this study used qualitative research of an exploratory nature. This research focused on
collecting information and experiences to help understand how uncertain change is dealt with in the
planning process of public transport infrastructure projects. Therefore, it did not look at how often or
how intensively uncertain change is dealt with, nor did it aim to test a theory or hypothesis. Exploratory
research is often used to explore “an area where little is known” (Kumar, 2014, p. 13; 31). The
exploratory set-up of this research allowed me to explore the gaps between theory and practice.
The approach chosen for this research was that of a multiple case study approach. Gerring (2007)
defines the case study as “an intensive study of a single unit for the purpose of understanding a larger
class of (similar) units” (Gerring, 2004, p. 342). With “unit”, Gerring refers to a ‘spatially bounded
phenomenon (...) observed at a single point in time or over some delimited period of time” (p. 342). In
other words, a case study allows us to study and understand a phenomenon (or person, place, event,
etc.) – i.e. the ‘case’ - as an example for other, similar cases. Moreover, it can serve as a way to observe
a phenomenon outside of theory and understand its workings in practice: it is “a study of a specific
event, situation or complex phenomenon investigated in their real world context” (Yin (2014) in:
(Swaffield, 2016, p. 107). Additionally, case studies can be helpful in studying complex phenomena
such as the processes and decision-making in projects (Swaffield, 2016). More so, they can help
understand complex social phenomena that also take place in planning projects and processes, such
as organisational and managerial processes (Yin, 2014, p. 4). Therefore, a case study approach was
deemed appropriate for this research, as I explored how uncertain change is dealt with in planning
processes.
Whereas a single case study can provide an in-depth understanding of a phenomenon, a multiple case
approach provides more imperative information: it uses multiple cases to illustrate the phenomenon
and its combined evidence offers stronger arguments when comparing that evidence (Creswell et al.,
2007; Swaffield, 2016). For this reason, this study used a multiple case study approach.

3.2 Case selection process
3.2.1 Case selection criteria
In case study research, cases are often selected rather than randomly sampled. The researcher chooses
which cases to include in the study. These cases should be representative of the phenomenon to be
studied (Creswell et al., 2007, p. 247). The cases should fit the research to be able to answer the
research questions and therefore, there were a few criteria for selecting cases for this research:
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1. Cases had to be projects in public transport infrastructure, as topic of study;
2. Cases concerned as much as possible the redevelopment of train stations and the
surrounding area(s), and/or concerned areas where modal shifts take place (e.g.
“transferium”), because of their relevance for spatial planning;
3. Cases had to be in The Netherlands, to have one comparable planning institution and cultural
background; and
4. Cases had to be projects in progress at the start of the research (2019). Historical cases were
not included.
The first two criteria were based on the research questions, the research objectives and the general
focus of the research. The third criterium was added for practical reasons: choosing only projects in
The Netherlands allowed for visiting their sites. It also ensured that they took place under the same
laws and regulations and followed roughly the same planning processes that are used in The
Netherlands. Lastly, it was decided to exclude historical cases and instead focus on ongoing projects.
This allowed me to include the latest insights in handling uncertainty, but also helped to collect data
that would be comparable across the cases.

3.2.2 Case selection
As explained in the theoretical framework, NS and ProRail are two of the main actors in the Dutch
railway network. Therefore, I used the projects overview pages on the websites of Nationale
Spoorwegen and ProRail as a starting point for finding suitable cases. Additionally, I used the Google
Search engine to discover more ongoing public transport and mobility projects in The Netherlands.
Using the criteria listed above, this resulted in a first selection of 22 projects, most of which concerned
station (area) redevelopment. Some non-station area projects were also included, for example “OV
Knooppunten Noord-Holland”, because of their affinity with the local public transport network or
because they concerned places that allow for modal shifts. Furthermore, the first selection of cases
also included some local governments because of their general interest and activity in mobility
projects, such as Gemeente Nijmegen and the Province of Noord-Brabant.
Eventually, six cases were selected. Firstly, this selection was based on availability of contact
information. Often, it started with contacting a general phone number or e-mail address to get in
contact with the project manager or secretary before being able to make an appointment. In some
cases, contact details were not mentioned on the project page or municipality website. This resulted
in contacting 14 potential cases for an interview. Secondly, the availability of project personnel also
influenced which cases were used in the research. Not all project managers were available for a
contribution for data collection. One of the municipalities replied that they did not have the capacity
to answer questions about the project at this moment. This was to be expected, as the time window
for interviews was planned just before the summer vacation period. One project was scrapped from
the list, because after being in contact with the project manager, it became clear that the project did
not match with the selection criteria. Finally, there were six projects chosen that serve as cases for this
study. For general validation two interviews with a municipality and a province were executed to help
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gather different insights on uncertainty and uncertain change in the processes and planning of public
transport infrastructure projects.
Because it is important to know the context and phase of a case, the six selected cases are introduced
in the chapter 4.

3.3 Data collection
This section describes the data collection methods that were used to perform the research. The main
data collection method is the use of semi-structured interviews, with additional desk research.
Interviewing allows respondents to talk about their issues and lived experiences in their own words
(Kuada, 2012, p. 98), and is regarded as a useful method for gathering more in-depth information
(Kumar, 2014, p. 182). Thus, interviewing people who work in projects and have a role in dealing with
uncertainties is an appropriate method for data collection for this study.

3.3.1 Interviews
A total of 13 interviews were conducted with people working on public transport infrastructure
projects. 10 of the interviews covered the selected case studies as listed above and all were involved
in the projects at hand, albeit in different functions. Most of the interviewees were project or program
managers, complemented with several environmental managers or experts.
The remaining three interviewees were government employees (municipality and province) who were
involved with local mobility strategies and plans. These interviews were added to create more insights
in the first, more strategic phases of the planning process, and a better understanding of the role of
the different layers of the government. The interviewees worked at the Province of Noord-Brabant
and the Municipality of Nijmegen. All three were listed in the initial case selection process, but because
they did not represent single projects were not selected as such. However, both governmental bodies
are actively working on innovations in mobility: the Province of Noord-Brabant promotes their active
policymaking for mobility and is involved in the projects of both station Breda and station Tilburg, as
well as the planned restoration of the station area in Eindhoven. The Municipality of Nijmegen is
interesting because of its Mobility as a Service pilot – which is one of the current developments in
mobility – and is thus also a potential source for more information on how such innovations influence
projects and the corresponding planning processes.
All the interviews were conducted in a semi-structured approach and with the help of an interview
guide, also known as an interview protocol. The semi-structured approach was selected because it
provides the interviewer a focus throughout the interviews and allows the interviewer to also ask
follow-up questions for better understanding or a more in-depth response from the interviewee
(Kumar, 2014). The interview guide contained questions and themes to help me stay on topic and
collect usable and relevant data for the research. It listed mostly open-ended questions in order to get
qualitative information out of the respondents, and its setup was helpful to follow a standard
procedure and improve the primary data (Creswell, 2014, p. 194). The interview guide can be found in
the Appendix.
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The interviews were recorded. After conducting the interviews, I transcribed the recordings using an
online transcription tool called “Otranscribe”. For this research, intelligent transcription was chosen to
ensure the inclusion of detail and line of thought but excluded verbatim expressions to allow
accessibility of the data.
An overview of the interviews can be found in Table 1 below. The references to the interviews and
quotes in the results chapter correspond with the assigned numbers in the table below. The cases are
introduced in chapter 4.
Table 1. Case studies and corresponding interviews. *at the time of interviewing: June-July 2019

Code
I1

Corresponding
case/organisation
Gemeente Heerhugowaard

Corresponding interviewee

Project phase*

Strategic advisor (Municipality
of Heerhugowaard)
Project manager

Planning phase

I2

HOV in ‘t Gooi

I3
I4

HOV in ‘t Gooi
Province of Noord-Brabant

I5

Province of Noord-Brabant

I6

Spoorzone Ede

Engagement manager
Program manager Spoor HOV
Knooppunten
Project manager mobility
services and hubs
Project manager

I7

Spoorzone Ede

Engagement manager

I8

Spoorzone Groningen

Planning phase

I9

Stationsgebied Utrecht

Project manager
(Municipality of Groningen)
Programme Manager

I10
I11

Stationsgebied Utrecht
Station Driebergen-Zeist

Same as above
Execution phase

I12

Municipality of Nijmegen

Systems Engineer (ProRail)
Engagement manager
(Contractor)
Project manager for various
projects, including mobility and
MaaS pilot
(Municipality of Nijmegen)

Phase 3 & 4: planning still
carried out on parts of the
project. Main track already in
execution phase.
Same as above
N/A
N/A
Planning phase complete.
Transfer to execution phase
(tender phase)
Same as above

Execution phase

N/A

3.3.2 Desk study
To both select and better understand the cases included in this research, I collected case study data
through desk study, using Google Search to find project websites and documents. This included specific
project websites, policy documents, project documents (such as start-up documents from the
government), structure visions, etcetera.
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3.3.3 Changes to the process during data collection
Note that the qualitative research design allows for an iterative process: while performing the
research, the initial plan may change. As a result, the interview protocol can change with it to improve
the quality of the data or better suit the research (Creswell et al., 2007, p. 186). In this research, too,
the plan changed: throughout the process of conducting the interviews, it became clear that the
interviewees were not very respondent or knowledgeable on the original topic of interest (uncertainty
related to Mobility as a Service). However, the interviewees were still very resourceful on uncertainty
in their projects. Because of time constraints, the interview guide was not altered, but instead became
less leading during these interviews. As a result, the interviews became less structured. However, this
was necessary to collect usable information from the interviewees to be able to pursue the research,
though with a slightly adjusted focus.

3.4 Data analysis
The interview transcriptions were the empirical, primary data analysed. Additional to the interviews, I
studied the case study data which was collected through desk research. The information from news
articles, project websites, reports, policy documents and so forth enriched my understanding of the
context for both the projects and the interviewees.
This research used an iterative method to create a descriptive analysis. The analysis consisted of
reading the interview transcripts, making notes on themes and quotes, re-reading, making more notes,
re-reading, and so on and so forth. In this way, information on themes and interesting remarks and
stores accumulated with every read. I could then use this accumulated information as evidence to
build a case around an uncovered theme in the data. This section elaborates on how this process took
place.
First, all transcripts were read to get a general idea of their contents. Then, to help organise the data
analysis process, the transcriptions of the interviews were imported to Atlas.ti (version 8). This
computer software offers tools to organise and structure the data, create quotes, find themes, and
more. In this case, Atlas.ti was used to help structure the analysis through coding. Codes were not
predetermined, but were inductively assigned while reading and scanning the transcripts and selecting
quotes that were of interest to the objective of the research. This first stage of the coding process was
helpful for the organisation of my data and getting to know the contents of the transcripts better.
In the second stage, after all the interviews were coded, some codes were altered or fused. Then, the
quotes and corresponding codes were exported to an Excel file. This file was then read from top to
bottom, adding notes and codes where necessary. The Excel file then served as the basis for further
data analysis: using the Excel file, the raw data (i.e. the transcripts) were revisited to look for new
information, discoveries and additional findings to add and creating a deeper understanding of the
data.
As can be seen in figure 6, the re-reading process I used to study the transcripts is an iterative cycle,
where new information keeps being added to the process. It allowed me to “test” my notes and
remarks in terms of relevance, confirmation or discussion value and compare it to the information in
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the other transcripts. In other words, I was “zooming in” on the data for relevant bits of information,
and then took that piece of information “zoomed out” to re-evaluate it in light of the other collected
data.
This process was repeated several times until it reached saturation. Additionally, during this stage the
first themes were identified to further structure the findings and the analysis process. This means that
while re-reading the transcripts, new information could be classified under a certain theme – or a new
theme would emerge, and more evidence could be added to it during the next repetition of the
process. This process is shown in Figure 4 below.

Transcripts
Read

Test
ideas

Notes on
transcripts
Study

Findings
Themes
Ideas

Figure 4. The iterative process of re-reading and studying the transcripts. Transcripts are read, taking notes. These notes
are then studied to generate ideas for further investigation and identify themes and findings. These ideas are then
tested by using them as an input for the repeating of this process.

Finally, I organised the findings that were generated through the data analysis process according to
the planning process phases framework (as presented in 0). This also helped to create structure in the
data and provide additional insights and questions to be addressed during the analysis. Moreover,
looking at the data in relation to the project process helped me to understand what the findings mean
for a project and its planning process.
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3.5 Validity and ethical consideration
Justifying the credibility of the research and its methods is especially relevant for qualitative
research, as it allows for a more flexible approach to performing a study.

3.5.1 Case study: researcher bias
One of the downsides of using the case study approach is the researcher bias in the selection of cases,
as cases are usually picked by the researcher themselves and are not randomly sampled. To avoid
researcher bias in my study, I introduced a set of selection criteria to ensure that the cases were mostly
chosen because they matched the criteria and thus would benefit the objective of the research.

3.5.2 Data validity
The use of multiple methods for data collection (desk study and interviews) increased the validity of
the research (Swaffield, 2016, p. 111). Moreover, choosing a multiple case study approach and
combining this with additional interviews adds depth to the research: it not only looks at the planning
processes that are currently carried out but also at the processes that are going on behind the scenes
before projects are initiated. In this way, we can not only see the role of uncertain change during
infrastructure projects, but also in the policymaking process beforehand.

3.5.3 Interview and respondent validation
It is important that interviewees understand well what the interview is about (Kumar, 2014, p. 173).
Therefore, when planning a meeting the respondents were always given some notice on what the
questions were about so that they could judge themselves whether they would be able to answer
them. Additionally, the interviews always started with some basic questions, inquiring after the
amount of knowledge that the interviewee had about the phenomenon in question. If necessary, this
was followed by some extra information to avoid miscommunication.
Additionally, after transcribing the interviews, the respondents were asked to check the transcript to
avoid mistakes and misunderstanding. Additionally, this provided the respondents with the
opportunity to mark any sections as confidential. This option allows the interviewees to speak more
freely and increases the respondent validity (Kuada, 2012), although allowing for omissions from the
transcripts is potentially harmful for the credibility of the research as some essential remarks may have
to be left out.
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4 INTRODUCTION OF THE SELECTED
CASES
This chapter introduces the cases selected for this research. These cases research illustrate the variety
in infrastructure projects and are located in different areas within The Netherlands.
The cases are each shortly introduced on the next pages to provide context. The case descriptions
include the following information: the location and project area; the reasons for initiating the project
and its main goals; the main commissioner(s), co-investors and stakeholders; and the key
characteristics and general planning of the projects.
On the next page, a table including an overview of the cases and their main objectives is included for
easy access.

24

4.1

Overview of the selected cases

Table 2 below provides an overview summary of the six cases that were selected for this research. It
includes the main objectives, the project goals and/or characteristics and their project phase at the
start of the research.
Table 2. Overview of the six selected cases, their main objectives, project goals/characteristics and their project phase
at the start of the research.

Project

Main objective(s)

Project goals and characteristics

HOV in ‘t Gooi

Create high quality public
transport network (bus
connection)

•

Stationsgebied
Driebergen-Zeist

Redevelop station building
and immediate
surroundings

•

Groningen
Spoorzone

Redevelop station, station
area and adjacent
neighbourhoods

•

Stationsgebied
Utrecht Centraal

Redevelopment of Utrecht
Central station and urban
development in surrounding
areas

•

•
•
•

•
•
•

•
•
•

•
•
•
•
•

Stationsgebied
Heerhugowaard

Spoorzone Ede

Redevelop station and city
areas to create a strong
transport node and a better
connection between the
station and the city

•

Redevelopment of station
Ede-Wageningen

•
•

•
•
•

•
•
•

Project phase
At the start of this research

Improve bus connection with separate bus lanes and
new routes
Improve liveabililty
Improve traffic safety
strengthening nature values

Phases 3 & 4: Planning
still carried out on parts
of the project. Main
track already in
execution phase.

Redevelop station building and immediate
surroundings
Accommodate more intensive train timetable
Increase safety in station and local traffic
Accommodate increasing number of passengers

Execution phase (4)

Redevelop station, station area and adjacent
neighbourhoods
Improve accessibility of Groningen
Update station and connections to current standards
Accommodate increasing passenger numbers

Planning and design
phase (3)

Redevelopment of Utrecht Central station and urban
development in surrounding areas
Create safer and more attractive connection
between city and station
Redevelop "terminal", bike basement and
connecting transport facilities
Increase platform safety
Improve rail constructions and connections
Accommodate increasing passenger numbers

Execution phase (4),
parts of the project are
completed

Redevelop station and city areas to create a strong
transport node and a better connection between the
station and the city
Develop station area into mixed living-working area
Create high-value park-like entrance to the city
Improve main traffic routes in the area for safety
and traffic flow

Planning & design
phase (3)

Redevelopment of station Ede-Wageningen
Upgrade station building and platforms to meet
requirements
Update and expand facilities
Accommodate increasing passenger numbers
Create faster connections between different
platforms and other modes of transport

In tender phase:
planning phase (3)
complete, transitioning
to execution phase (4).
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4.2 HOV in ’t Gooi
HOV is an abbreviation for Hoogwaardig Openbaar Vervoer, which translates to “high quality public
transport”. The project takes place in the Gooi area in the Netherlands, a region in the south of the
Province of Noord-Holland. The project is commissioned by the Province of Noord-Holland and aims
to create a “frequent, fast and reliable high-value public transport connection from ‘t Gooi towards
Amsterdam, Schiphol and Almere” (Provincie Noord-Holland, 2020b). In short, the project covers the
establishment of a HOV connection between the towns of Hilversum and Huizen, about 15 kilometers
in length (ProRail, 2018).
The region deals with congestion issues, which creates delays in the current bus system, making the
bus an unreliable transport method for commuters. Therefore, the project includes separate bus lanes
to ensure buses run on time, making them a solid alternative for the existing regional bus services or
personal car use. Moreover, there are several towns in the Gooi area that are not serviced by trains.
The HOV project instead connects them to the R-NET network, which is the high-speed bus network
that services the Randstad area. As a result, the region has a better public transport connection.
Moreover, the project also aims to improve livability and traffic safety in the area (Provincie NoordHolland, 2020b). Part of the project budget is reserved for improving livability, increasing traffic safety
and strengthening the nature values in the area (HOV in 't Gooi, 2018).
The project is commissioned by the Province and is conducted in a partnership with the municipalities
of Huizen, Blaricum, Eemnes, Laren and Hilversum. Other important actors in the project that are listed
are Goois Natuurreservaat and Rijkswaterstaat. ProRail is also closely part of the project as the bus
lane will cross train tracks at two different locations (ProRail, 2018).
The HOV project is very complex: there are multiple municipalities involved which each have their own
interests regarding the project. Another complexity lies in the nature areas and values that are present
in the case area. Moreover, construction of the section in Hilversum is complex because of its urban
character (ProRail, 2018). Although this project does not directly include station or station area
redevelopment, it touches on other developments and projects that are also related to public
transport infrastructure. Furthermore, it is part of a larger provincial program that aims to improve the
public transport infrastructure network in Noord-Holland.

Figure 5. Panorama of the new situation at Anna's Hoeve (HOV in ‘t Gooi, 2020).
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4.3 Stationsgebied Driebergen-Zeist
Stationsgebied Driebergen-Zeist is located in the province of Utrecht, in between the municipalities of
Driebergen-Rijsenburg and Zeist, and is currently undergoing a transformation.
There are several reasons behind the initiation of the project. Firstly, some of the track crossings had
to be closed to comply with the rules of the Ministry. Secondly, in the future the timetable for the train
section Utrecht – Arnhem/Nijmegen will be more intensive, with more Intercity trains each hour. To
accommodate the increase of passenger numbers and trains in a safe and robust manner, some
alterations to the existing situation are required. Additionally, regional parties, such as the
municipalities, also have their ideas and wishes for the future of the area. These include improvements
in the road structure, a new bus station and general development of the station area (Arcadis, 2012).
The project is commissioned by the Ministry of Infrastructure & Water, ProRail, Nationale
Spoorwegen, the province of Utrecht and the municipalities Utrechtse Heuvelrug and Zeist, but the
Ministry is the main financer (Nationale Spoorwegen, 2019). In this project, a consultancy firm is
included in the planning and design process while the contractor performs the final detailing of the
plans and the construction of the project (Station Driebergen-Zeist, 2019c).
There are several measures to improve safety and capacity of the facilities of the station area. The
most impacting is the removal of a crossing for the building of an underpass, improving safety and
traffic flow in the area (Arcadis, 2012). Moreover, the project includes a new station building with
underground access to prevent track crossing. Furthermore, it includes a new bike basement with
quick access to the platforms, new parking facilities, and a new bus station (Station Driebergen-Zeist,
2019b). Lastly, a fourth train track will be added to allow Intercity trains which skip Driebergen-Zeist
to pass the station and other trains easily (Station Driebergen-Zeist, 2019a), improving the robustness
of the timetable and safety on the tracks (Arcadis, 2012). At the time of research, the project is nearing
its completion, and thus is an interesting addition to the selection of case studies that are mostly in
earlier phases of the project process. The project is scheduled for completion in 2020.

Figure 6. The new
situation at Station
Driebergen-Zeist,
with the newly
created underpass
and island
platform.
View from the
south (ProRail,
2020-1).
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4.4 Groningen Spoorzone
Groningen Spoorzone consists of large changes to both the train station and the area around it. It
consists of five different sections: Groningen Station, Groningen Europapark Station, Opstelterrein
(train depot) “De Vork”, South side Groningen station and North side Groningen station (Groningen
Spoorzone, 2020a).
The Groningen Spoorzone project aims to improve the accessibility of Groningen through better public
transport connections with a more attractive station. Groningen station faces an expected increase in
passenger numbers from 33.000 to an estimated 44.000 per day in 2030 (ProRail, 2020a). Additionally,
the current situation does no longer meet the changed wishes from the users of the railway network.
Accommodating these changes requires major alterations to the existing train tracks and the train
station (Groningen Spoorzone, 2020b).
Groningen Spoorzone is commissioned by the Ministry and the Province of Groningen, and is
conducted together with Prorail, Nationale Spoorwegen, the Municipality of Groningen and
‘Groningen Bereikbaar’ (ProRail, 2020a). Figure 9 shows the location and area of the Spoorzone project
within the city and gives an idea of the size of the project.
There are some big changes planned for Groningen station, including an underpass for pedestrians and
bicyclists that allows access to both the platforms and the neighbourhoods on both sides of the train
station. Moreover, the alterations allow several regional services to continue onwards, improving
travel time and comfort. Additionally, the train depot near the station is moved elsewhere to clear the
area for city development. This makes this case extra interesting: Spoorzone Groningen not only
regards construction work on the station itself, but also includes area development in the vicinity of
the station. The first plans for the project were drawn up in 2010. Preparations for execution of the
plan started in 2016 and are expected to be complete in 2023, with exception of the urban
developments on the north and south side of the station (ProRail, 2020a).

Figure 7. Plan area Groningen Spoorzone (Gemeente Groningen, 2016).
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4.5 Stationsgebied Utrecht Centraal
Stationsgebied Utrecht Centraal is large, complex and build up by several projects. Most important for
this research, the project concerns both redevelopment of the train station itself and urban
development in the area that surrounds it. Together, this plan is called “CU2030”.
The Utrecht project has a long history predating the current project. The motivation stems from a wish
to improve the areas around the station, including the “Hoog-Catharijne” mall which is connected to
the station. Before, the station area was an unsafe and unpleasant area with dark, small corridors. The
project aims to create a better and safer connection between the public transport hub and the city
centre, thereby “enlarging” the city centre. Another important motivation was the fact that the train
station did not meet requirements anymore: it had become too small for the expected 100 million
passengers each year and was dealing with increasing overdue maintenance issues. The project aims
to improve the safety and liveability of the area through three ambitions: recovery, making
connections, and creating meaning (Gemeente Utrecht et al., 2020). Lastly, the project is one of the
“Nieuwe Sleutelprojecten”, or “new key projects” of the Dutch government to improve high speed
train network.
The project partners are the municipality of Utrecht, Nederlandse Spoorwegen, Jaarbeurs and
Klepierre (the owner of Hoog-Catharijne). The project has a long history, including previous project
versions and cancellation in 2000 after the government cut its part of the budget (Van Baars, 2016).
The project has three main ambitions: recovery, connecting and creating meaning. The project turns
Utrecht Central station into a real “transport hub” by building a large terminal, the largest bike
basement in the world and connecting tram and bus facilities that start within the station area. The
platforms are improved to accommodate the increasing number of passengers. The number of tracks
is increased and the numbers of switches (Dutch: “wissels”) decreased to improve robustness of the
timetable and prevent problems on one track from “leaking” to another. The area surrounding the
station and the mall are cleaned up and redeveloped, and the old canal next to the station is being
restored (ProRail, 2020b).
The Utrecht Centraal station part of the project finished at the end of 2018, but there are still ongoing
developments in the area. These include building tram lines, creating connections between the
different modes of transport and the terminal and the city, and city development itself.

Figure 8. Utrecht Centraal station area from above (ProRail, 2020-2).
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4.6 Stationsgebied Heerhugowaard
The municipality of Heerhugowaard is located in the north of the province of Noord-Holland. The area
has seen much growth in the past decades and is expecting continued growth and economic expansion
in the future. Heerhugowaard experiences traffic issues and its train station and surround area have
little character (Gemeente Heerhugowaard, 2013).
Along the lines of the wishes of the province, the municipality aims to develop its station and city areas
to the nodes of transport and facilities in the local region. The aim is to develop the station area into a
mixed living and working area (Stationsgebied Heerhugowaard, 2019). The structure vision for the area
includes 5 core values which focus on creating a strong transport node with a high-value park entrance
to the city area to create a stronger connection between the two. Financially, the project aims to fund
itself by attracting investors to do the city development while the municipality takes charge of the
infrastructural parts of the project (Gemeente Heerhugowaard, 2013).
The municipality of Heerhugowaard is the main commissioner of the project and is aided by funding
from the Province. A sounding board group has been called for the project. As the municipality
expresses the wish for the station to also get an upgrade in the future, NS and ProRail are also
stakeholders.
The project aims to create a mixed living-working space around the station and consists of several
urban zones that are ‘linked’ by the station area. The plan is to create a ‘station park’, which together
with other improvements around the city should establish a more inviting entrance to Heerhugowaard.
Moreover, the project includes alterations to the main traffic routes in the area (such as the main
Zuidtangent), to improve both safety and traffic flow (Gemeente Heerhugowaard, 2013).
The municipality is currently in the process of drawing up and agreeing on a masterplan for the
redevelopment of the station area (Gemeente Heerhugowaard, 2020). No end date has been
announced yet.

Figure 9. The station area as an
entrance to the town of Heerhugowaard
(Gemeente Heerhugowaard, 2016).
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4.7 Spoorzone Ede
The project Spoorzone Ede concerns the redevelopment of the train station Ede-Wageningen. The
train station is situated in Ede, Gelderland, on the line Amsterdam/Den Helder-Nijmegen and the
Valleilijn towards Amersfoort.
The existing station was built in 1984 and needs an upgrade to accommodate an increasing number of
passengers. Current transfer times and platforms do no longer meet the requirements and the facilities
are insufficient and outdated. The goal of the project is to create faster connections between different
platforms, trains and other (public) transport modes in the new-built station and surrounding areas.
Moreover, the project prepares the station for the high-frequency train programme (PHS, Programma
Hoogfrequent Spoor), which results in an increase in trains per hour in the future (Spoorzone Ede,
2020a).
The project is a collaboration of the Municipality of Ede, Nationale Spoorwegen and ProRail. The
project is partially funded by the Ministry of Infrastructure and Water and the Province of Gelderland.
The masterplan for Spoorzone Ede was created by the municipality in context of the plans from the
Ministry for the former HSL-East programme and the current high-frequency programme PHS
(Gemeente Ede et al., 2012).
The project consists of a new station building with wider platforms and an extra platform at the south
side to accommodate more passengers and connections. There will be two tunnels below the station,
both with access to the platforms. The facilities of the station will be expanded and improved.
Moreover, the project includes new parking facilities for cars and bicycles (Projectbureau Spoorzone,
2016).
Some preparations for the redevelopment have already started, such as the removal of the south bus
station. However, the tender phase for the execution of the project has not produced any offers within
budget, and as a result the design will have to be altered, leading to extra costs and delays. A new
tender phase is scheduled for 2020. Expectations are for the building work to start in 2021 and result
in a completed station building before the end of 2023 (Spoorzone Ede, 2020b).

Figure 10. Design for the new Ede-Wageningen station (Spoorzone Ede, 2020).
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5 RESULTS
This chapter presents the results of this thesis in two sections. In the first section, the findings for each
project phase are presented. Section two presents the results according to two recurring themes:
uncertainty in projects related to changing mobility, and methods for dealing with uncertainty. Each
paragraph ends with a green window that provides a short summary of the findings of that phase.

Section 1: Project phases
This section presents the findings in related to the different project planning phases. Additionally,
there is a section on the transition from phase 3 (planning and design) towards phase 4 (execution),
because there were a lot of findings that related specifically to this phase in the process. Figure 11
below shows a simplified version of the planning process framework and is included as a reminder.

Figure 11. The five phases of an infrastructure planning process.

Phase 0: Before the project: policy programming
While most interviews were held at projects that are in later phases of the process, the results also
shed light on the importance of what takes place before a project is initiated. The results presented in
this section show the role and influence of policies and politics on infrastructure and mobility projects.
To begin, an interesting result is the change from reactive policymaking to a proactive style of
policymaking. For instance, the interviewee at the municipality of Heerhugowaard described how in
the past, a new policy or plan would emerge in which the municipality wanted influence. However,
often decisions on that plan or policy had already been made years ago without their input. Now, the
municipality tries to avoid this by joining in at discussions in earlier phases of the process, allowing
them to share their opinions and ideas. They are now included in discussions about the vision of the
future of public transport for the next decades (I1). This is also shows how projects are already
influenced before the first phase of a project and shows that the parties that wish to exert influence
should take part in the earlier process. This is especially true for projects that are part of a programme,
which is often the case with large infrastructure projects in The Netherlands.
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Connected to this, existing policies have a major influence on individual projects. An example where
the influence of (existing) policies are visible is Groningen. The city’s circulation plan and parking policy
both have consequences for the Spoorzone project (I8). The project manager explained that the
infrastructure projects which result from a new circulation plan also affect the Spoorzone project: “…
at the moment you start the work in another part of town, it means that it also has an impact on the
area where I work.” (I8). In other words, roadworks and closed roads may impact traffic routes,
accessibility and congestion. The project manager stated that the circulation plan has consequences
for the Spoorzone. Although he did not explain this further, one can think of the Spoorzone and its
public transport services as elements of a circulation plan, how changing that plan may have an effect
on how people travel to and from the train station, and how this may result in different needs for the
infrastructure in and near the Spoorzone. Furthermore, the Groningen parking norm of 0 creates
flexibility for the project in terms of parking solutions and the uncertainty of future parking demand.
It gives the project manager the option not to include parking facilities in the plans for the station area
redevelopment and in the future find parking solutions in other areas nearby, if necessary. Thus,
policies are not only restrictive. On the contrary, the cases show they can create room for flexibility in
projects, allowing projects to be better suited to future developments.
To continue, another interviewee mentioned that decisions on the type of measures used in projects
to solve a problem are made during the policy phase, before a project is initiated (I2). This means that
phase 0 is also the phase in which changing mobility and novel mobility concepts can influence a
project, but also create uncertainty. As an example, the interviewee referred to the municipality of
Hilversum, where the municipality is having difficulties drawing up a new mobility plan as they are
aware of the developments in mobility, and novel concepts such as Mobility as a Service are part of
the conversation (I2). The interviewee explained their uncertainty as follows: “What is going to be the
effect of all these new mobility concepts? What is Uber going to do? What does all of it mean? Especially
in the policy phase, the moment you have to make choices about the types of measures. For us, the
choice had already been made. But if you still need to make the choice about how to design your
accessibility, in those cases I see parties struggling with the question of how to handle this. What kind
of choices do you make, what do these concepts means and how fast are developments?” (I2). This is a
good example of how uncertainties from changing mobility create challenges in the policy phase.
Moreover, as the outcome of phase 0 determines what kind of measures can be used in projects, the
next finding suggests that this also creates an opportunity to demand change. As one of the
interviewees at the Province of Noord-Brabant explained, they are a “launching customer”: “... we can
launch something ourselves because we are the demanding party, which helps us to achieve our social
objectives” (I4). He explained that by asking for certain changes or developments, and including this in
projects, the province creates commitment for change. For example, by setting an agreement with the
State that a certain percentage of all transport movement are electric in 2030, the province creates
expectations from politicians and local governments to include measures in future mobility projects to
meet these requirements (I4). Similarly, the interviewee at the municipality of Nijmegen explained
how she feels that in some cases you have to make certain statements, or there will no movement
whatsoever. She uses the example of the parking norm. It is one of the sacred cows (Dutch: “heilig
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huisje”) in the mobility world, referring to the notion that there is a fear that there will be a shortage
of parking spots, leading to bad accessibility and economical disadvantages. The interviewee believes
that “… once you dare to break down such things, or to do something with them, then things will start
shifting. You have to. […] I think that when you dare do something about it, you will get progress.” (I12).
A good example within this research of where this opportunity to demand change was not used is the
HOV in ‘t Gooi project. “The idea was that it would all be electrified from the next concession onwards,
that is the wish, but it will not be a demand, because the distance between Huizen and Hilversum is too
great” (I3). “And you also see it in the new concession which starts in 2021, that even there the province
does not dare demand that all buses be electrically powered” (I2). As a result, charging infrastructure
was not part of the projects’ assignment.
In other words, the findings indicate that it is important to acknowledge uncertainties in this phase, as
the decisions that are made during policy programming influence what is possible for planners in future
phases of the planning process.
Continuing, the findings show that throughout the different project phases, the political climate can
influence projects (I11). As one respondent stated, “Maybe the largest uncertainty, especially in a
political organisation, is that you do not always know what tomorrow brings” (I8). The political climate
may shift quickly and unexpectedly, while infrastructure and mobility projects often run for a longer
time period. The interviewee from the Municipality of Nijmegen explained that each government has
their own role to play: the ministry, the province and the region each have their own interests and
ambitions in projects. This means that parties negotiate and lobby where necessary. These processes
take time. Whereas political cycles are only four years long, projects and especially their preliminary
processes often exceed that time period (I12). This creates a lot of uncertainty in the policy phase, as
changes in the governmental actors, e.g. after election, can distort the negotiation processes because
of new or different interests to be included in the discussion. Moreover, a multitude of political actors
with each their own visions results in ambiguity as a form of uncertainty. This type of uncertainty is
hard to predict and may lead to changes in budget or time scale, alterations to a project or a shift in
support for the ideals behind a project. This uncertainty from political shifts can turn into a serious risk
for the future of a project.
In short, the dynamics of phase 0 are significant for the complete project process, because this is where
ideas and ambitions are turned into policies and programmes, to which large infrastructure projects
often belong. Thus, it can be helpful for later phases of the process to be involved in the policy
programming phase. Moreover, the findings indicate that it is important to acknowledge uncertainty
in this phase, as its outcomes will later determine what kind of measures can be used to solve a
problem, and thus what kind of approach a planner can adopt in handling uncertainty. Lastly, the
results show that politics and its ambitions are important factors in this phase, of which the latter often
is cause for uncertainty.
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Main findings – Phase 0: Policy programming
•

Change from reactive policymaking to pro-active policymaking

•

Existing policies have a major influence on individual projects

•

Acknowledging uncertainty in this phase is important, as this phase determines the
contents of policies and the kind of measures that can be used to solve a problem

•

Political cycles create uncertainty in the policy phase

Phase 1: Initiation
This section presents the results regarding the initiation phase. This section focusses on the findings
relevant for the significance of the process and outcome of this phase for the later project phases.
Firstly, I found that there can be many reasons for an infrastructure project to be initiated. As explained
in the theoretical framework, such projects are often initiated top-down, commissioned by the owner
and/or manager of the infrastructure and are often part of a policy or programme (resulting from
phase 0). Different projects have different drivers and actors behind their initiation. For example, the
project ‘Stationsgebied Heerhugowaard’ was initiated by the municipality to improve the area’s role
as a transport and facility centre, in line with the spatial policy of the Province and the national
government (Gemeente Heerhugowaard, 2013). In Ede, a dated station building, insufficient capacity
existing capacity and expected future growth of passenger numbers were the initial reasons for the
Spoorzone project (Projectbureau Spoorzone, 2016). Spoorzone Groningen is one of the eighteen
projects of ‘Spoorplan Noord-Nederland’, a programme from ProRail which aims to improve the train
network in the northern provinces (Groningen Spoorzone, 2017). To achieve this, and to facilitate
growing passenger numbers, alterations to the tracks and the station are necessary. And the project
‘HOV in ‘t Gooi’ is the result of the wish of the Province of Noord-Holland to have reliable and trafficfree commute routes between the towns of Huizen and Hilversum (Provincie Noord-Holland, 2020a).
In short, the cases show three different reasons for an infrastructure project to be initiated:
1. The environment wants something, e.g. local people or entrepreneurs are unhappy with the
existing situation;
2. The government wants something, e.g. local government wishes to solve a local problem, or
national government wishes to create better connections;
3. There is a need for maintenance, updates, or replacement.
Often, there is a combination of two or all three reasons for starting a project. A good example of this
is the case in Utrecht, where the project started as a maintenance and upgrading project. One of the
interviewees explained: “The original building was built for 35 million people per year. We went up to
65 million: way too cramped. That is when you start to experience and see a problem. Prognoses
35

showed a demand for transport of 100 million passengers per year for 2015-2030. So, that simply
means a building that is much too small.” (I10). The outgrown capacity was already resulting in safety
issues: “Some of the platforms no longer met the requirements. (...) A serious capacity shortage: they
were too narrow. People had to queue.” (I10). Next to outgrown capacity, there was also a dire need
to perform maintenance on the monumental platform hoods (Dutch: perronkappen). “Altogether, this
became project Utrecht at some point” (I10). Then, the project was included in the policy “New Key
Projects” (Dutch: Nieuwe Sleutelprojecten) and received further Ministry funding to improve the
quality of the station and to accommodate a highspeed rail connection between Utrecht, Arnhem and
Germany. Additionally, to improve the liveability and give a boost to the urban area surrounding the
station as well as the city centre, a joint venture with the municipality, NS, and the owners of Jaarbeurs
and Hoog-Catharijne was set up to create the Utrecht City Project. Although this project failed, its
incentives were included in the new master plan for CU2030, the current project for redeveloping and
refurbishing the railway station and the surrounding area (I9; I10). And so, the project was created not
only because there was a maintenance issue, but also because of local and government demands.
Aside from the outcomes of the policy programming phase, the findings indicate that are three factors
that greatly influence this phase of the project. The first factor is ambition. During the initiation phase,
the project scope is being shaped. The outcome serves as a starting point for the project and
determines what is in- and excluded in the other project phases. In other words, the ambition for the
project is determined in this phase. The interviews provide more insight on the role of ambition in the
initiation phase. They show that ambition can be helpful to define the project scope: “That ambition
helps to set your milestones and picket posts and make decisions from there” (I10).
The second factor is available funding, which influences what can be part of the scope based on the
costs of the measures. For example, in a conversation about potentially building parts of Utrecht
station underground, the following was said: “Of course we would love that. We had plans for building
underground, but we cannot afford it yet. (...) We are not willing to pay for that yet.” (I9). The available
funding can also influence the management approach of the project, as this example of a bus station
refurbishment shows: “(..) You want to keep your city accessible. That creates problems for the costs
that you get for maintaining bus services, causing cost overruns, which can be a reason to start making
decisions and be less adaptive.” (I4). In other words, such expenses may influence the planner’s
flexibility.
The third factor that influences the initiation phase is urgency. The findings show that the urgency
fuelling the initiation of a project can greatly influence its outcome. The urgency factor influences the
time window for a project: if there is an urgent issue that needs to be solved, project initiators will look
for quick or easily accessible solutions (I2). Moreover, this relates to the ambition factor: because of
the urgency of the project, there is no room or time for ambition in the plans. As a result, the urgency
factor may overrule the ambition factor in projects. “And that means that current problems are solved
in the way we are used to solve them” (I2).
To synthesise, the results define three different reasons for initiating a project and show that ambition,
available funding and the urgency behind a project are important factors that influence the project in
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this phase. As the outcome of this phase is the project assignment and a first scope for the project,
these factors will remain influential throughout the entire project process.
Main findings – Phase 1: Initiation
•

There are three reasons for initiating a project:
1. The environment wants something,
2. The government wants something,
3. There is a need for maintenance, replacement or upgrade

•

There are three factors that influence the initiation phase:
•

Ambition

•

Available funding

•

Urgency

Phase 2: Exploration
The results in this section relate to the exploration phase. This phase includes a lot of research and
searching for different options to solve the problem or task set in the initiation phase. The aim of this
phase is to develop the best plan among all options, supported by studies, risk analyses, environmental
assessment and stakeholder involvement to ensure that the chosen option is the best outcome for the
project. It forms the basis for phase 3, in which the outlines and requirements for the plan are further
defined (and details are decided).
The result of this phase is sets the scope for phase 3 and therefore deals with uncertainty, so the work
in phase 4 can focus on planning and design. Naturally, one way of dealing with uncertainty is collecting
more information to try and reduce that uncertainty. Mobility infrastructure projects always include
studies and data on demographics, mobility patterns, technological advance etc. (I12). According to
one respondent, “you can take uncertainty away by conduction enough research in advance” (I11), and
by building strong arguments based on this helps remove uncertainty, creating validity for the
preferred alternative (I11). Another method to test a plan’s validity is to perform a feasibility study, as
done in the HOV in ‘t Gooi project (I2), which helps to determine whether a project is e.g. too uncertain,
risky or expensive to carry out. A similar approach used in this phase is performing a risk analysis at
the start, as is done in Groningen (I8).
Such studies help calculate the numbers that are necessary to determine the capacity and facilities of
the project. Moreover, exploring the characteristics and developments of the project area and its
context (I11) during this phase helps to understand the area and adjust the plan to promote the
preferable developments. However, one of the most important outcomes is that the focus in projects
is on reducing uncertainty and risk. Uncertainty is often mentioned together with risk in practice,
although theory clearly makes a distinction between the two.
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So, an interesting result is that uncertainty, and its related risks, are approached during projects as
something negative. Uncertainty in projects is something that needs to be addressed, reduced or
completely solved. And thus, projects include extensive studies, research and risk analyses.
Nonetheless, one of the respondents warned that even though they use such studies and adhere
experiences from other cities or countries to improve their project, it never creates a guarantee for
success (I12). Interestingly, one of the respondents noted that while uncertainty sounds negative, he
instead thinks uncertainty can also provide a project with opportunities. In his project, Groningen
Spoorzone, the choice has been made not to set everything in stone. Instead, they acknowledge the
existence of some uncertainties, and leave some elements of the project undecided to accommodate
for uncertain changes or developments in the future (I8). For example, the urban development section
only provides a basic framework towards the planning phase. What happens within those frames can
be decided upon once the project moves forward. Within the borders of this framework, ideas and
plans can still change until the time for developing that area is nearing. This creates flexibility in the
project progress (I8): by “leaving” some uncertainties for a later phase, they can better accommodate
uncertain change.
Moreover, as expected, I found that predicting the future is one of the customs of the exploration
phase. One interviewee put it this way: “You want to be able to look into the future. Of course, you
want to know where most traffic flow is in the future, so you can adjust to that. So, these are
uncertainties that we will have to deal with: what kind of transport modes, or mobility types, are you
going to use?” (I4). The responses also indicate that scenarios can be a helpful tool in handling those
uncertainties about the future in the exploration phase. As another interviewee described: “In this
phase you need to diverge, and that is creative, and making plans, and scenarios, visions, all that
hassle” (I9).
In sum, during the exploration phase, uncertainties are explored through different sorts of studies and
in the end are transferred into risks which can be managed. In general, this phase is about creating
several potential futures to explore the uncertainties, risks, opportunities and possibilities of project,
followed by the building of ideas and plans around those futures, and finally choosing one of those
plans and a set risk management approach as a starting point for the next phase: planning and design.
The findings show that risk and uncertainty are often discussed as one, and that uncertainty is often
approached as something negative.
Main findings – Phase 2: Exploration
•

Conducting studies before the start of a project helps to validate the project and
create strong arguments in favour of the project

•

Uncertainty (and risk) is approached as something negative, it needs to be
addressed, reduced or completely solved

•

Uncertainty can provide a project with opportunities

•

Some planners look for a flexible or adaptive framework to create flexibility within
the project process
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Phase 3: Planning & design
Several projects included in this research are in the third phase, where the planning and design work
takes place. There is a clear influence of preparations in earlier phases on the project progression
during planning and design, as well as tension between working towards realisation of the project and
wanting to keep options open.
Firstly, the findings reveal the project scope as an important tool for project managers during the
planning phase. As (most of) the project scope is set in earlier phases of the project, decisions from
these previous phases dictate the general outcome of the planning phase. The project scope is often
used by project managers to handle uncertainty, as illustrated in multiple interviews. For example,
when asked about what uncertainties related to changing mobility they had dealt with, one project
manager replied that they had “just kept them out” (I6) by using the project scope to rule out new
additions or changes to the project. In his words, “every time you draw a line [on the project map] you
evoke discussion, but at some point, you must state that this is the project, and this is what is included.
(…) The moment you draw that line, other people start complaining about what is or is not included.”
(I6). Similarly, the project manager of HOV in ‘t Gooi explained that one approach to project
management is to hold on strictly to the scope, and to rule out anything that is not within that scope
(I2). And in Utrecht, one of the interviewees similarly noted that throughout the planning process,
project managers refer to their scope to keep the project on track (I9). This shows that the project
scope can serve as an instrument to suppress emerging questions or demands, which may come from
novel mobility concepts or other changes in mobility. The project scope gives a manager the
opportunity to draw a line on potential changes and new ideas, restrict the project to what belongs
within the scope and start building with the existing plans (I9).
On a side note, interestingly, the manager at HOV in ‘t Gooi mentioned that he does not believe in this
project managing practice of keeping strictly to the scope: “I believe that in the densely occupied
country that we live in, if you want to create projects here, then you have to keep an open mind towards
assignments in the direct environment of your [initial] project.” (I2). In the interview, he gave two
examples that show how looking beyond the scope can actually enhance projects. The first example
concerns Anna’s Hoeve, the nature and recreation area that lies next to his project area. In the current
situation, there is a road that goes straight through Anna’s Hoeve. During the project planning process,
there was a lot of discussion in the area on whether and how to change the route of that road.
Originally, the road was not part of the HOV in ‘t Gooi project scope. However, according to the project
manager, the discussions about the road created uncertainty for the project, as discussions also started
to turn against the HOV in ‘t Gooi project. The moment this uncertainty finds its way into the permit
process, it turns into a risk for the project. Thus, in order to deal with that risk, the project team
widened their scope a little and took on an active role in the road discussion. They created a vision for
the area that included two options, of which altering the road route was concluded to be the most
preferred. Cleverly, they included a bus lane (the core measure of the project) in both options. As a
result, there was no discussion on or resistance to that measure in the decision-making procedure. In
this way, the project manager created some security for the project by widening the project scope and
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using the discussion about the road to eliminate uncertainty about the acceptance of the planned bus
lane (I2). The second example to show how looking beyond the project scope can help a project
concerns another section of the HOV in ‘t Gooi project, located in Huizen. The project manager
explained that this part of the project includes a crossroads that needs to be adjusted to ensure that
the bus can cross safely and quickly. The location of this crossroads is near a shopping centre with a
large parking lot. The area knows several problems, including those related to unloading trucks. During
the process of redesigning the crossroads, stakeholders kept adding issues to resolve in the design.
This never really led to a robust solution for the problems, because solving those problems was not
part of the scope and thus there was also no budget to solve them. To resolve this issue, the project
team is looking to collaborate with the municipality to enlarge their scope in order to create a more
robust solution for the area (I2). These examples show that in some cases, opening up the scope can
lead to better solutions and more robust projects – and thus a better chance of money being wellspent.
Secondly, apart from using the project scope to rule out options, another way of handling uncertainty
practiced during the planning phase is to postpone decision-making. This is done in, for example,
Groningen. During the planning and design process, some decisions about the design elements were
postponed until the moment when making the decision becomes essential, e.g. when developers want
clarity or information needs to be complete for acquiring a permit. This strategy allows the project
manager to ‘take away’ some of the uncertainty by acquiring new knowledge during that time period.
In this way, the project can be tailored to current trends, but it also comes at a risk. For example,
uncertainty about facilities may cause developers to be hesitant in earlier phases of the project:
“Maybe I scare off potential developers, market parties that say: “Wait, I don’t know what the parking
situation is going to be” (I8). And thus, there is a risk of delay when developers are hesitant to commit
to the projects. Also, it creates financial risk, as undeveloped – and thus unsold – land only costs the
municipality money (I8). In the end, postponing a decision in the planning phase may trickle down to
a delay in the execution phase.
In Groningen, options are deliberately left open in the current phase of the planning phase because
there is still the possibility that there may be changes in the mobility demands in the area near the
train station. This pushes decisions closer to the execution phase. Also, the parking policy has not yet
been altered to become 0, which means that there is still the possibility that facilities must be build.
But because there is not so much pressure yet to make the decision, as the deadline is far away, the
decision gets pushed forwards in time. The downside of this approach is that other actors in the project
(such as investors) are not always willing to wait, and that decisions may be put off altogether once
time starts pushing the project, with the result that interesting options may be abandoned after all
because of time constraints.
Importantly, postponing decisions on future interventions does not necessarily mean that the
completion of a project is postponed as well. Nor does it mean that building now means that all options
of including future interventions are locked out. Two examples show how infrastructure project can
be built in such a way that its outcome becomes adaptable towards the future. The first example is the
40

case of HOV in ‘t Gooi, where new elements can be added to the project in the future, after completion.
Even though the project is limited to enhance the bus connection in the area, it includes a flyover which
is stronger than required. As a result, it can also carry trams in the future if desired (I2; I3). Another
example is the refurbishment of bus station Tilburg Centraal Station, where they wish for future
electrification of the bus system, but at the time of the project had not yet decided on how this will be
operationalised. With the help of the province, the municipality thus decided to build a bus station
with a roofing which can accommodate charging systems so that these systems may be added to the
structure in the future, regardless of what type of system will be used. As a result, the project that
includes the bus station refurbishment could be built and completed without delay, even though there
is no decision yet on how the electrification will be carried out (I4; I5). These measures create room to
wait and investigate changes and innovations in mobility, to see how they may impact, influence,
enhance or endanger a project. On the long run, this allows for more robust infrastructure projects.
To synthesise, during the planning and design phase, planners are working to further define the project
and have to make a lot of decisions on what is or is not included in the outcome of this phase. Some
planners adopt a project-oriented management approach and use the project scope as a tool to avoid
uncertainty. The opposite approach is to open up the project scope and create a link with a
neighbouring issue, which can be beneficial for both the project and the environment. Others apply
adaptivity and postpone decisions to a later moment to keep options open and create flexibility in the
project.
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Main findings – Phase 3: Planning & Design
•

Project scope as a tool to handle uncertainty

•

Looking beyond the scope can enhance both project and environment

•

Postponing decisions as a way to handle uncertainty

•

Stakeholders/actors in the planning process can create uncertainty, especially once
scope is defined and procedures are being followed

Transitioning from planning & design to execution
Before a project can be built, there are some preparations that must take place, including making the
last decisions. By asking for certainty, investors may create pressure to make decisions and start
building. In relation to this, the interviews show that there is a general tension in projects between
wanting to start the building phase and re-evaluating decisions as well as keeping options open to
potentially facilitate innovations or use new knowledge into the project in the future, a tension playing
out in the transition from phase 3 to phase 4.
More than once, the respondents mentioned that there was a moment in which they decided to “build
what has been ordered” (I9), thereby closing the door on changes and future options. Additionally, one
of the respondents explained how starting to build can be a strategy to reduce uncertainty. The idea
is that by realising parts of the project, it becomes less complex. Certain options become impossible –
or in other words ‘locked out’ - as a result, which makes it easier to decide on other cases and move
forward with the project. Nonetheless, one should be careful to keep a balance between keeping those
options and a steady pace for the project (I10). Thus, there is always the question of what is more
important: starting with the realisation phase versus keeping options open (I9).
An example of this tension is shown in the case of “spoor 0” in Utrecht. The project in Utrecht originally
included a reservation for “spoor 0” (track 0) and the corresponding “platform 0”. This was done
because over time, several future visions included reserving space for a train connection in a direction
that is not served yet from Utrecht CS. Despite this, the reservation was abandoned after some time
as it conflicted with the planned spatial developments. The necessity and urgency of the short term
were deemed more important than the long-term reservation for a potential train connection. With
that decision, they locked out the option to expand the tracks on that location, as the nature of current
developments there make it practically impossible. However, creating this lock-out made
developments adjacent to the potential “spoor 0” less complicated (I10).
Moving on, as explained in the theoretical framework, once the project plan or design is ready to be
transferred to the contractor (after a tender phase), it has to be translated into a contract. Much like
the project scope in earlier phases, the project contract is a very important document for both the
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contractor and the commissioning party. The task of the contractor is to carry out the project as agreed
on in the contract. As explained in one of the interviews, contractors do not deal with uncertainties
relating to changing mobility, such as increasing numbers of commuters or potential new mobility
concepts. According to them, these uncertainties should have been dealt with in the previous phases
of the project (I11). Instead, at this moment in the project process their uncertainties are mostly
related to how they interpret and translate the assignment and design to reality, e.g. aesthetics or
what materials are used. For the contractor and commissioning party alike, it is preferable to have as
many details fixed as possible so the construction work can be carried out without interruption
resulting from changes in the design in the contract. A complete and thorough assignment is also
essential: if assignment is unclear or the underlying studies are incomplete or incorrect, this can have
a large impact on the time frame and budget for the project. It means that it may be necessary to break
up the contract from the commissioning party’s side, creating extra costs and interfering with the
building process of the contractor (I11). Moreover, it shows that uncertainties not handled adequately
in an earlier phase of the project can still be affecting the work in the execution phase.
In short, as one of the respondents concluded quite nicely: “There is always the search for a balance
between what decisions do you want to make final, what quality do you want the project to have, what
are your ambitions, versus keeping your flexibility” (I8). Starting the build reduce complexity, making
the last decisions on a project easier. Moreover, the results show the importance of adequately
addressing uncertainty before the execution phase, as well as a complete assignment and project
contract.
Main findings – Transitioning from planning & design to execution
•

“Build what has been ordered” to avoid new changes to the project

•

Starting to build the project as a way to reduce complexity

•

The project contract should include a complete assignment: acts as a scope for the
execution phase
•

Breaking the contract leads to extra work and extra costs

Phase 4: Execution phase
The execution phase is the phase where uncertainty can turn into risk. Firstly, for the contractor
building the project, uncertainty is reduced by the concreteness of their contract with the project
commissioner: “for us, as contractor, the contract forms the base, and with it we can take that
uncertainty away” (I11). The project contract is a similar tool for the contractor as the project scope is
for the project manager in the previous phases. In principle, the contract provides certainty: the
decisions on the project have already been made, and therefore the contractor does not have to worry
about potential uncertainties from an earlier phase, because those are outside of his project contract.
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However, if the commissioner provides a contract that has an incomplete or inaccurate assignment,
then it can lead to problems for the project in terms of finance and planning (I11). Extra work and
finances are necessary to solve these problems. In this case, a contract alteration is necessary, which
can be a costly ordeal for either or both the commissioning and the building parties. Consequently,
uncertainties which have been insufficiently addressed in earlier phases can lead to delays and cost
overruns in the execution phase. Hence, an uncertainty can easily turn into a risk for the project if not
acknowledged and properly resolved or prepared for before moving towards execution.
Additionally, projects that run a very long time may run into problems during the execution phase that
relate to their time span. This is happening in Utrecht, for example. According to the program manager,
already “there are discussions about what to do if the station is too small, or if the bus station is too
small. What then?” (I9). While the project is being built, questions that belong to the planning phase
are emerging as a result of ongoing developments in the city. Because the project has such a long
runtime, trends are developing outside of what was planned for initially, leading to uncertainties for
the future of the project and creating the risk that the project needs alterations.
In other words, unidentified and neglected uncertainties from earlier phases, as well as the long
duration of planning processes are important sources of risk for public transport infrastructure projects
in the execution phase.

Main findings – Phase 4: Execution
•

Uncertainties not handled adequately in earlier phases can turn into risk during
execution of the project

•

Project contract as ‘certainty’: uncertainties should have been dealt with in earlier
phases of the planning process

•

Projects with long planning processes can experience problems because of their
longevity
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Section 2: General findings on uncertainty and methods
This section presents the findings specifically related to uncertainty that do not fit in a single phase of
the project process. These findings are presented in two different sub-sections. First, I present the
findings that relate to uncertainties in projects that are related to changing mobility and novel mobility
concepts, and then describe how project managers dealt with that uncertainty.

Uncertainty in projects related to changing mobility
In general, the interviews confirm that uncertainty is an inherent part of the project process. As one of
the project managers said: “What you always have in projects, they always have uncertainties” (I2).
More specifically, changing mobility and the emergence of novel mobility concepts creates uncertainty
for projects, although strategies and tools are available for project managers to tackle this uncertainty.
During the interviews, planners were asked what their idea of novel mobility concepts was. Most
answers were similar – respondents named concepts such as bike and car sharing, electric vehicles and
self-driving vehicles. A few respondents also mentioned the shift towards a more service-oriented
system and more efficiency within the system. Furthermore, some interviewees immediately
mentioned Mobility as a Service in their answers. However, this was to be expected as the interview
requests mentioned a focus on Mobility as a Service.
There are a few findings that stand out, because these are less focused on the modalities and more on
roles and responsibilities and the operationalisation of new concepts. One of the interviewees at the
Province of Noord-Brabant immediately referred to the role of the province regarding novel mobility
concepts. According to him, mobility concepts can be a challenge for governments. At first, he noted:
“Novel mobility concepts sounds like something that does not necessarily fit in with the government”
(I4). This is interesting, as it somewhat contradicts their later comments on how the province can act
as a launching customer to change the mobility network, as mentioned before in section 1. He then
explained that the province is somewhat hesitant towards such concepts, because they need to
understand the meaning and use of concepts before deciding on their role in relation to these
concepts. How the general responsibilities and role of the province correspond with the developments
in that area is also relevant. Despite the hesitant attitude towards novel mobility concepts, the
province is actively experimenting through the “Renewing Public Transport Programme” (Dutch:
Vernieuwing OV Programma), car- and bike-sharing and Braboflex, which pilots in some cities with
smaller buses that can be ‘called’ through an app (I5; I4). Another interviewee related his idea of novel
mobility concepts to his own region and talked about combining budgets: “…throw it all together and
see how that allows you to make much smarter models” (I1). Lastly, the interviewee at DriebergenZeist, where work is already in progress, also related novel mobility concepts to practicalities such as
connections between modalities and the corresponding techniques and capacities (I11). These
answers show that the interviewees can look beyond the concepts themselves and think about their
role and potential challenges in relation to novel mobility concepts. The roles that I found so far in
these cases vary from awaiting developments, actively imbedding innovation in the project assignment
or policies, up until starting pilots to initiate experimentation and possibly implementation of new
developments in the mobility system.
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Next, in two cases, the project managers explained that they had dealt with uncertainty due to
changing mobility or novel mobility concepts through their project scope, thereby ruling out new or
different modes of transport, for example (I6; I2). The idea is that by restricting options to what lies
within the project scope, some uncertainty was removed: the outcome of the project is very clear and
thus those working on the project do not experience uncertainty from changing mobility, because
developments in the mobility world are excluded from being a part of the project. However, taking
away this uncertainty also creates risk as demands and ideas about mobility can change over the
timespan of a project.
In most cases, uncertainty was experienced in relation to the static capacity of facilities – focusing for
example on bicycle storage and car parking facilities around train stations. The results show that even
though projects always use studies, scenarios and other forecasting tools to calculate the required
capacity (I11; I12), calculating future capacity demand remains a source of uncertainty for project
managers. Calculations for capacity are made earlier on in the project process, with the numbers that
are available at the time of calculation. But as time progresses, sometimes project managers are forced
to step back and re-evaluate their decisions. In Utrecht, where the project has been running for over
a decade, expected capacity shortage causes questions to arise that belong in a much earlier project
phase: “Suddenly, all kinds of early planning issues arose again.” (I9). Moreover, studies do not always
guarantee success. In Nijmegen, for example, based on studies, a location was assigned where people
could park their car and take a bike from the bicycle boxes to continue their journey. Sadly, the project
was unsuccessful, and the investment was lost, even though there were success stories in other cities.
Thus, despite extensive preparation, the results show that situations may change over time and create
new uncertainties for projects.
With regard to the static capacity of facilities, the results suggest that bicycle storage is the most
challenging and urgent: while Utrecht Centraal has just opened the biggest bike basement in the world,
there are signs that indicate that bike use will quickly outgrow the basements’ capacity nonetheless.
Other project areas also experience an explosive increase: station Ede-Wageningen has seen their
bicycle numbers double over the past years (I7). Also, at Station Driebergen-Zeist facilities allow for up
to 3000 bikes to be stored, while the current occupation is only 1000 bikes per day. For this project,
creating a capacity much larger than the current use is their way of robustly anticipating uncertain
passenger numbers in the future (I11). In other interviews, the focus lies more on parking facilities,
often in relation to the parking norm (Dutch: parkeernorm). In Heerhugowaard, for example, the
municipality is exploring ways to decrease the parking norm through car-sharing systems. And in
Groningen, the decision whether to build a parking facility near the renewed train station has been
postponed as the municipality aims to have as little cars in the city centre as possible. These are all
examples of handling uncertainty while working with infrastructure as a fixed asset, which has a
particular capacity that cannot easily be altered once built.
Lastly, I found that there is always a wish to know what the future brings in terms of mobility patterns.
An interviewee mentioned that this knowledge could be used to improve projects: “Of course you want
to look into the future. You want to know where the main transport flows will be, so you can anticipate
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to this. So those are the kinds of uncertainties that you have to deal with, what kind of transport types,
mobility types you are going to use” (I4). Although he does not directly link this to human behaviour,
another respondent does by saying: “You are working on projects that try to influence people’s
behaviour. Those are always uncertain” (I12). Despite many studies and elaborate research, people’s
behaviour often remains difficult to predict, and the results from this study confirm this. Hence,
elaborate studies, calculations and encouragements do not guarantee that a project successfully
changes people’s mobility patterns - and thus that uncertainty will always remain in projects which
aim to change those patterns.
To summarise, changes in the mobility sector create uncertainties for planners. However, these do not
only relate to the outcome of developments, but also to what it means in terms of roles and
responsibilities for those involved in the planning process of public transport infrastructure. Some
planners keep strictly to their scope and thereby exclude novel mobility concepts from their project.
Also, there is a focus on handling infrastructure as a fixed asset, creating robustness for a project
through its capacity. Moreover, they widely use studies and other forecasting tools to determine this
capacity. However, especially over time, the circumstances of the project may change, and people’s
mobility behaviour remains hard to predict.

Methods for dealing with uncertainty
The findings indicated that planners do not actively apply specific methods for dealing with uncertainty
from changing mobility specifically. Nor are they always aware of In Utrecht, for example, when asked
if they actively adopt adaptivity as a strategy for their projects, the interviewee explained that how
much this is taken into account depends on who works what part of the project and that there is no
such thing as a decision tree. In his words, “there is no manual (...). It is a process of kneading,
meandering” (I9), until deciding that “this is definite, this is my scope, this is what we are going to build
(...)” (I9). Nonetheless, the interviews showed that planners do use known methods from theory to
handle uncertainty in general. The following methods and tools in relation to dealing with uncertainty
were mentioned:
•
•
•
•
•
•
•

•
•
•

Postponing decisions
Restricting options with the project
scope (or contract)
Scenarios
Flexibility
Decision trees
Improving/increasing the amount of
information
Project control

•
•

Risk management or risk analysis
Real options theory
Adaptivity (although the
understanding of adaptivity is not
uniform)
Funnelling
Pilots (generates knowledge to reduce
uncertainty)

The main finding related to these methods is that theoretical methods for dealing with uncertainty are
not always used in projects or by project managers, even though they are familiar with them. The
project manager of Spoorzone Groningen explains that methods are only used or useful when they
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add value to the project and the project team. For example, his team uses a “decision tree” (Dutch:
beslisboom) for the Council because it allows the Council to easily follow the project process by giving
them an indication when certain project elements will be up for decision (I8), thereby making the
decision process transparent. Also, he argues that formats for dealing with uncertainty in projects can
be helpful in the planning process to get ideas and arguments up for discussion. Nonetheless, he feels
that the formats can be a burden because they force project managers to work in a certain manner
and thus they will not use formats if they are not helpful (I8). “There are plenty of examples where [the
format] becomes a type of “paper tiger”. Which is nice, and it is displayed on the wall of your office,
but no one uses it. (...) Such methods are nice, but they should not become a goal in themselves” (I8).
It should be noted that my study mostly included cases that relate to the planning and design phase of
the project process. Because of the way the projects are organised, it is not odd that project managers
working in this project phase are not using methods to deal with uncertainty. They expect these
uncertainties to have been reduced or dealt with in decisions on scope, capacities and other project
elements that were made in earlier phases. However, this also shows how easily uncertainty can seep
through the project processes: uncertainties may be disregarded in earlier phases, resulting them to
emerge again towards the final stages of the project. In this way, my study shows that unacknowledged
uncertainties in an earlier phase can easily turn into risks in later project phases.
To synthesise, planners use different types of methods for handling uncertainty, even though they are
not always aware of it. However, these methods are only used if they provide an added value to the
project and are not too burdensome. Moreover, planners in later phases of the planning process
expect uncertainties to be under control, creating the risk that disregarded uncertainties emerge again
once the project nears completion.
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Summary of the results per case
This section provides a short summary of the results in the form of an overview of project uncertainties
and approaches for dealing with uncertainty per case, so they can be compared.
Table 3. Summary of uncertainties per case and the methods/approaches the planners used to handle these
uncertainties.

Case

Uncertainties

Methods/approaches for dealing with uncertainty

HOV in ’t Gooi

•

Electrification of buses or shift to trams in
future concessions?
Not enough support for the project:
potential problems for procedures/permits

•
•

Constructions are tram-proof
Look beyond project scope for opportunities:
engage in other local issues to turn
uncertainty into opportunity

Uncertainties related to infrastructure as a
fixed asset: capacity, number of passengers
Interpretation from design to construction

•

Conduct studies to gather more knowledge
(reduce uncertainty)
Project contract is leading
(project-oriented)

Uncertainty about future parking demand
Uncertain urban development with
financial risk

•

Uncertainty related to infrastructure as a
fixed asset: capacity, number of passengers
– related to length of the project
Spoor 0: potential new connection in the
future?

•

•

Stationsgebied
Driebergen-Zeist

•

Groningen Spoorzone

•
•

Stationsgebied
Utrecht Centraal

•

•

•

•

•

•

Stationsgebied
Heerhugowaard

•
•

Uncertainty about future station
developments
Uncertainty from new (provincial or
national) policies

•
•
•

Spoorzone Ede

•

Uncertainty: electrification of buses in new
concessions?

•
•

Decisions are postponed until closer to the
completion date of the project (when more is
known)
Flexible approach towards urban
development: create framework that allows
change within the framework
Project scope is leading:
Use the scope to keep the project on track,
draw a line on potential changes and new
ideas and start building with the existing
plans:
“build what has been ordered”
(project-oriented)
Starting to build to reduce complexity (lock
out options)
Actively improving attraction of station area
to increase chance of train station renewal
Redevelop area in such a way that station/rail
alterations are possible in the future
Become actively involved in policymaking to
ensure local wishes/issues are respected

Plans include base infrastructure for
electrification
Strictly keeping to the project scope to
exclude new developments and (related)
uncertainties (project-oriented)

Table 3 provides a summary of the uncertainties that were found for the projects and the methods
that the planners used to handle these uncertainties. There are some recurring uncertainties: for
example, the uncertainty of potential electrification of buses as well as uncertainties related to
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infrastructure as a fixed asset. It also shows the differences between planners in their approaches
towards uncertainty in their projects. It is interesting to see the difference between the planner’s
approaches. Although the results show that a project-oriented management approach with a strict
scope is used multiple times, they also include planners that are working more flexible or even
creatively in an attempt to work with uncertainty instead of excluding uncertainty form the project
altogether. In the three projects that are completed the furthest, Stationsgebied Driebergen-Zeist,
Stationsgebied Utrecht Centraal and Spoorzone Ede, the interviewees all referred to either the project
scope or the project contract when asked how they handle uncertainty. The project manager of HOV
in ‘t Gooi provides a different, more flexible approach that opens up the scope for opportunities that
are not directly within the project scope. However, the two examples both related to earlier moments
in the project. The case of Groningen Spoorzone, on the other hand, shows a strong effort to apply
flexibility in the planning process, and is helped by flexible local policies and the creation of a
framework that allows for flexibility in future developments. Lastly, the case of Stationsgebied
Heerhugowaard serves as an example of how a pro-active attitude and plans that include potential
future alterations can be helpful in planning under uncertainty.
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6 DISCUSSION
In this section, the most significant findings from the study are discussed. First, the findings are
discussed in the context of the theory presented on uncertainty in planning and the different phases
of the planning process. The findings are discussed in two parts: “different approaches to handling
uncertainty”, and “uncertainty and the planning process”. Secondly, under the “limitations” section, I
reflect upon the methods used to perform this research and how this has influenced the interpretation
of the findings.

6.1 Different approaches to handling uncertainty
The first interesting finding of this study is that planners often use the project scope as a tool for
handling uncertainty. Especially for the planning and design phase, the results clearly indicated the
importance of the project scope as a tool for project managers to deal with uncertainties and uncertain
change. Planners use the scope to ‘exclude’ uncertainties and focus on the task at hand. Although
strictly keeping the project within a well-defined scope does not sound like a specific method for
handling uncertainty, the literature shows that adopting such a project-oriented management
approach is very common in infrastructure planning (Busscher et al., 2015; Eriksson et al., 2017).
Nonetheless, infrastructure projects and the planning processes in which they take place are dynamic,
with processes that are difficult to control. Using the scope as a ‘weapon’ against uncertainty thus
creates risk, as processes and developments that are left out of the project may influence the project
regardless. Moreover, as noted by Busscher, Tillema & Arts (2015), a project-oriented approach can
lead to tunnel vision whereby potential solutions outside the project scope are ignored or overlooked.
In line with this, the findings of my study suggested that opening up the project scope and looking
beyond it can enhance a project and lead to solutions that are more futureproof. The HOV in ‘t Gooi
case provides a great example for this by using a section of the project to help clear problems in an
area adjacent to the project, while profiting from this solution at the same time.
Another important finding was that uncertainty is mostly seen as something negative that needs to be
reduced, even though theory (and some of the respondents in this study) argues that uncertainty can
provide opportunities for a more flexible planning approach (Herder et al., 2011; Sengupta et al.,
2016). Next to that, the findings confirmed that uncertainty is often handled as risk by planners,
despite warnings in theory on the downsides of this approach (e.g. see Gunn & Hillier, 2014). Here, the
results clearly reflect the literature: in practice, uncertainty is often conceptualised as risk, in the hope
of controlling that uncertainty by making it calculable. My study shows that for most planners,
uncertainty is something negative that needs to be reduced. To do so, planners perform studies to
gather knowledge and reduce uncertainty, create scenarios to explore uncertainties, and use tools
such as risk management to handle the uncertainties they cannot reduce. These findings greatly
correspond with the traditional approaches of planners handling uncertainty as described in the
literature: either reduce the uncertainties or avoid them as much as possible. Interestingly, the theory
gives quite an accurate description of handling uncertainty in practice, but also sketches avenues for
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improvement. For example, planners could use adaptive frameworks and apply concepts such as
resilience, flexibility and robustness to help incorporate uncertainties and risks into their planning
practices (Lyons & Davidson, 2016; Witzell, 2020). The question arises why these are mostly not
adopted in the studied projects. Whereas some cases do attempt adaptivity (e.g. Groningen), the
respondents at the province and municipality showed the most adaptive attitude. This could be
explained by the fact that these governmental actors are involved in the earlier phases of the planning
process, and therefore have more ‘room’ to be flexible. Further down the planning process, however,
there are policies, regulations and strict procedures that a project must comply with and which could
hinder a project manager’s ability to apply adaptivity. Also, the project scope becomes more specific
with every phase, meaning that there are less options to choose from later in the planning process.
Figure 11 visualises this reduction in flexibility in relation to the planning process. However, as my
study only included cases in the last two phases of the planning process, further research is necessary
to confirm this hypothesis.

Figure 11. Flexibility reduces in relation to the progression of the planning process.

Continuing, the wide use of studies and risk management indicated that uncertainty is often
approached by planners as being of an epistemic nature, i.e. that these uncertainties are reducible.
For example, planners discussed expected passenger numbers and the capacity of bike and car parking,
and they used studies and scenarios to better predict future necessary capacity. However, many of the
uncertainties that planners mentioned are of an ontic or ambiguous nature. For example, a changing
political climate or a multitude of actors in the planning process results in multiple frames and resulting
disagreement, creating ambiguity and possibly resulting in uncertainties for the planning process.
Otherwise, the unpredictable behaviour of people and their choice of how they travel creates an ontic
uncertainty for planners. However, the theory is very clear that ontic uncertainty is irreducible, and
not all ambiguity can be reduced (Zandvoort, 2017; Zandvoort et al., 2018). The findings of my research
indicated that these uncertainties are sometimes approached as risk, but often there was no specific
method mentioned to handle such uncertainties. This suggests that there are uncertainties in public
transport infrastructure planning that are not handled adequately or are even overlooked, which can
create problems in later phases of the planning process.
In short, the findings of my research mostly confirm what is mentioned in the literature about handling
uncertainty in planning practice, namely the negative approach towards uncertainty, attempts to
reduce uncertainty (even when it cannot be reduced), as well as treating uncertainty as risk. This
unravels an important gap between theory and practice: there is an understanding of practice in the
theory, but apparently the differences are difficult to overcome. An explanation for this could be that
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theorists fail to take a few important factors into account. My findings indicated that there are at least
three important factors at the beginning of a planning process: ambition, urgency and available funds.
How these factors are determined greatly influences the rest of the planning process. For planners, it
is important to remain within budget and finish a project on time. They are expected to deliver and
often bear the financial risk. This could explain why planners often perceive uncertainty as risk: if an
uncertainty means potential change for the project, this could result in time and costs overruns.
Nonetheless, time and costs remain two of the most important problems in infrastructure planning
and have in an earlier study been linked to having to respond to uncertainties (Verweij et al., 2015).
This suggests that planners could potentially lower cost overruns by handling uncertainty differently.

6.2 Uncertainty and the planning process
The findings of my study validated the adding of phase 0: policy programming to the framework of
phases of the planning process. As was expected when drawing up the framework, the results showed
that existing policies have a major influence on individual projects in terms of what options are
available to solve problems a project is tackling. These policies can be restrictive and may limit
possibilities. However, the results of this study also showed that policies can also help in handling
uncertainty by providing more freedom. For example, by setting the parking norm at 0, project
managers are free to explore other options for accessibility and take uncertain change into account. In
this way, policies have the potential to help open up a project and allow for more flexibility instead of
restricting options with strict rules.
Again, these outcomes suggest that changes in the planning process can help planners to better
accommodate uncertainty in infrastructure planning. The question is how the planning process can be
designed in such a way that decisions can be more flexible, and options kept open, without losing sight
of the uncertainties that are part of a project. The findings of my research provide several strategies
to help planners with achieving this. To begin, planners should work to reform policies and regulations
to allow for more flexibility in the planning process, so that these rules are no longer just restrictive,
but enabling instead. For example, with a parking norm of 0, a project manager can decide to not yet
decide on parking facilities if future parking demand is uncertain. This is helped by more proactive
policymaking and the involvement of planners working in later phases of the planning process to better
understand how they are affected by new or altered policies. Additionally, planners should investigate
how to keep investors interested in projects that are not yet definitively developed, so they can be
more flexible in their development decisions and accommodate changed demands or new trends,
especially in long-term planning processes. In this way, they can “use” uncertainty as an opportunity
without letting it turn into a financial risk for the project. Moreover, it is important for planners to be
more conscious about developments in the area in which their project is located. In order to build a
more robust project, they should be more aware of when to broaden the project scope to include
opportunities in vicinity of the project. This can not only enhance both the project and the local
environment, but also help deal with process uncertainty and uncertainties caused by adjacent
developments. To achieve this, it is key to have an environmental manager who has a clear overview
of what is happening in and near the project area and who can think creatively to connect the dots
between the project and its surroundings.
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6.3 Limitations and methodological discussion
The findings of this research and the resulting conclusions in the next chapter are based on qualitive,
exploratory research and the use of a case study approach to collect empirical data. While the study
highlights some interesting results regarding uncertainty in public transport infrastructure projects,
these results must be interpreted with caution. For one, the study has quite a small comparison with
only 6 cases. The outcome of the research could have been different if more or different cases and
respondents were included in the interview sessions. Secondly, the selection of the cases also
influenced the outcome of the research. I made the decision to only focus on cases in The Netherlands
for practical reasons, as the planning processes of other countries are different. Moreover, the cases
were selected with a focus on station areas and nodes. Choosing different types of projects could give
a very different outcome because of the elements that are part of the project (e.g. constructing a new
line is very different from redeveloping station area). Moreover, although the cases were chosen based
on three selection criteria, they were very different in size, budget, duration, location and complexity.
More importantly, whereas this research is presented as having a case study approach, it does not
include an analytical comparison between the cases. Instead, the cases were used to explore the
themes in the objective and to find the right people to interview. Therefore, the raw data of my study
include a lot of information about the cases that the interviewees are currently working on that has
not been included here. Together with the focus shift (as described in chapter 3), this meant a loss of
data that was interesting, but not relevant for the objective of the final research. In retrospect, a
different focus from the start of the research could have increased the quality of the empirical data,
potentially resulting in more focused findings.
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7 CONCLUSION
7.1 Dealing with uncertainty throughout the planning process of
public transport infrastructure projects
The aim of this research was to explore how planners deal with uncertainty in public transport
infrastructure projects, and to create a better understanding of how this happens in the different
phases of the planning process. For this study, I used a multiple case study approach and semistructured interviews to collect data about experiences from planners currently working on public
transport infrastructure projects. The results of these interviews were presented according to the
planning phases framework that I introduced in the theoretical framework.
The first conclusion of my research is that planners encounter all three types of uncertainty in public
transport infrastructure planning. Firstly, throughout the different phases, planners are working in
highly political environments with multiple stakeholders, inevitably leading to multiple frames of
understanding that create ambiguity, especially when there is a shift in the political climate. Secondly,
especially during the exploration phase, planners perform studies to reduce the epistemic
uncertainties that they face, such as local developments, demographic growth and corresponding
changes in mobility demands. These uncertainties are often related to the capacity that they need to
build. Thirdly, planners face ontic uncertainty in the form of technological developments, resulting in
novel mobility concepts, and changes in mobility demands that may cause modal shifts. However, my
study also confirmed that planners often approach uncertainty as something negative and handle it as
risk, thereby overlooking the potential of some uncertainties and problematically not handling
uncertainties in an adequate manner.
Secondly, I conclude that my study has found that developments in the mobility sector, such as the
introduction of novel mobility concepts, mostly create uncertainties in the policy programming phase.
During this phase, it is determined which measures can be used to solve a problem, and thus it needs
to be decided whether to include mobility innovations at this point in the planning process. The results
indicated that planners often struggle with including new mobility developments in this phase, unsure
about outcome of these developments as well as their roles and responsibilities regarding new mobility
concepts. The roles taken on in the cases included in this research varied from awaiting developments
up until actively initiating experiments involving these developments. Apart from this, planners mostly
experience uncertainty from changing mobility in working with infrastructure as a fixed asset.
Thirdly, the findings of my study lead me to conclude that planners handle uncertainty in different
ways, and there are multiple factors that influence planners in their approach towards uncertainty.
Organising the results according to the different planning phases has shown that the phase in which a
planner is working is one of the determining factors in their ways of handling uncertainty. The results
indicated that planners who work in the policy programming, initiation and exploration phases are
more prone to allow some uncertainty in their plan, while those working on planning and design and
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especially the execution phases of the planning process are more likely to adopt a project-oriented
approach with a strict project scope. Moreover, the study identified that urgency, available funds and
ambitions fuelling a project are main factors that influence whether planners adopt a more flexible or
rigid approach when handling uncertainty. Also, the resulting policies and rules from the policy
programming phase, as well as planning procedures, play a role by being either restrictive or more
flexible.
Finally, one of the most significant findings of my study was that if uncertainty is not handled
adequately in the early phases of the planning process, it seeps through to the last phases where it can
easily turn into a risk for the project. In other words, I conclude that the further into the planning
process, the more uncertainty starts to pose a risk. This could explain why planners in the planning and
design phase and the execution phase often take on a project-oriented management approach: for
them, uncertainties can create problems which may result in delays and financial risks. It also means
that it is important to acknowledge uncertainties as early as possible in the planning process, so there
is enough time and opportunity to work with or around them without creating cost and time overruns
when the project is nearing completion.
To conclude, planners deal with different types of uncertainty, including those related to
developments in the mobility sector, while working on public transport infrastructure projects. How
they deal with these uncertainties in the different phases of the planning process largely depends on
which phase they are working in. It is further influenced by the ambition and urgency of the project
and available funds, as well as the framework of rules, regulations, procedures and policies within
which they have to work. However, uncertainty should be handled with caution, as neglected
uncertainties may easily turn into risk towards the end of a project.

7.2 Recommendations for future research
Further research to improve our understanding of how planners handle uncertainty in the different
phases of the planning process could include a greater number of projects to improve the grounds for
generalisation. One option would be to perform a comparative case study, or action research, in order
to compare the different approaches to handling uncertainty in infrastructure planning as well as the
resulting outcomes of those approaches. Additionally, it could be interesting to compare differences
in approaches between long- and short-term projects, or similar projects with large versus tight
budgets to see how this influences how uncertainty is handled.
Furthermore, the question remains which actor(s) can be held accountable for the problems (and the
co-occurring cost and time overruns) arising during the execution of a project as a result of
uncertainties that are inadequately handled in earlier phases of the planning process. This could be
further explored in a case study. I also recommend to further investigate how rules and regulations
within the planning process influence the planners’ ability to adopt a more flexible project
management approach. For example, future research could focus on which policies or procedures
restrict adaptiveness. Additionally, it would be interesting to explore how policies and procedures can
be altered to accommodate adaptivity.
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Lastly, as mentioned before in the discussion, adaptive frameworks and related concepts could help
planners make an important step towards planning with uncertainty instead of avoiding uncertainty.
Therefore, I recommend exploring the different understandings of adaptivity under planners in
practice. This could help both their understanding and application of the adaptivity concept in the
planning process and public transport infrastructure projects.

57

REFERENCES
Abbott, J. (2005). Understanding and Managing the Unknown. The Nature of Uncertainty in Planning.
Journal of Planning Education and Research, 24, 237-251. https://doi.org/10.1177/
2F0739456X04267710
Arcadis. (2012). Toelichting gemeente Zeist - Ontwerp bestemmingsplan Stationsgebied DriebergenZeist. Retrieved from https://zeist.raadsinformatie.nl/document/4588796/1/
12RAAD0100_Toelichting_OBP_SDZ
Balducci, A., Boelens, L., Hillier, J., Nyseth, T., & Wilkinson, C. (2011). Introduction: Strategic spatial
planning in uncertainty: theory and exploratory practice. Town Planning Review, 82(5), 481501. https://doi.org/10.3828/tpr.2011.29
Brugnach, M., Dewulf, A., Pahl-Wostl, C., & Taillieu, T. (2008). Toward a Relational Concept of
Uncertainty: about Knowing Too Little, Knowing Too Differently, and Accepting Not to Know.
Ecology and Society, 13(2), not paginated. Retrieved from http://www.ecologyandsociety.org/
vol13/iss2/art30/
Busscher, T., Tillema, T., & Arts, J. (2015). In search of sustainable road infrastructure planning: How
can we build on historical policy shifts? Transport Policy, 42, 42-51. https://doi.org/
10.1016/j.tranpol.2015.04.007
Cantarelli, C. C., Molin, E. J. E., Van Wee, B., & Flyvbjerg, B. (2012). Characteristics of cost overruns
for Dutch transport infrastructure projects and the importance of the decision to build and
project phases. Transport Policy, 22, 49-56. https://doi.org/10.1016/j.tranpol.2012.04.001
Christensen, K. S. (1985). Coping with Uncertainty in Planning. Journal of the American Planning
Association, 51(1), 63-73. https://doi.org/10.1080/01944368508976801
Creswell, J. W., Hanson, W. E., Plano Clark, V. L., & Morales, A. (2007). Qualitative Research Designs:
Selection and Implementation. The Counseling Psychologist, 35(2), 236-264. https://doi.org/
10.1177/0011000006287390
Creswell, J. W. (2014). Research Design: Qualitative, Quantitative and Mixed Methods Approaches
(4th ed.). London: SAGE Publications Ltd.
Dewulf, A., Craps, M., Bouwen, R., Taillieu, T., & Pahl-Wostl, C. (2005). Integrated management of
natural resources: dealing with ambiguous issues, multiple actors and diverging frames. Water
Science & Technology, 52(6), 115-124. https://doi.org/10.2166/wst.2005.0159
Eriksson, P. E., Larsson, J., & Pesämaa, O. (2017). Managing complex projects in the infrastructure
sector - A structural equation model for flexibility-focused project management. International

58

Journal of Project Management, 35(8), 1512-1523. https://doi.org/10.1016/
j.ijproman.2017.08.015
Flyvbjerg, B. (2007). Policy and planning for large-infrastructure projets: problems, causes, cures.
Environment and Planning B: Planning and Design, 34(4), 578-597. https://doi.org/
10.1068/b32111
Gemeente Ede, ProRail, & Nationale Spoorwegen. (2012). Spoorzone Ede. Keuzenota. Beschrijving
functioneel ontwerp en verantwoording ontwerpproces. Retrieved from
https://www.spoorzone-ede.nl/fileadmin/user_upload/Keuzenota_Spoorzone_Ede_
29_oktober_2012.pdf
Gemeente Heerhugowaard. (2013). Stationspark Heerhugowaard. Structuurvisie Stationsgebied.
Retrieved from https://ruimtelijkeplannen.heerhugowaard.nl/durp/78781919-665F-4162BDC9-A2EA7BEAF45D/b_NL.IMRO.0398.SVGSTATIONSGEBIED-VA01_bd1.pdf
Gemeente Heerhugowaard. (2020). Nieuws en bekendmakingen - Nieuws - Masterplan
Stationsgebied vastgesteld. Retrieved from https://www.heerhugowaard.nl/
nieuws/masterplan-stationsgebied-vastgesteld. Last accessed: June 15th, 2020.
Gemeente Utrecht, Klepierre, ProRail, Nationale Spoorwegen, & Jaarbeurs. (2020). Home - Projecten
- De aanleiding. Retrieved from https://cu2030.nl/pagina/de-aanleiding. Last accessed: June
15th, 2020.
Gerring, J. (2004). What Is a Case Study and What is It Good for? The American Political Science
Review, 98(2), 341-354. https://doi.org/10.1017/S0003055404001182
Giezen, M. (2012). Keeping it simple? A case study into the advantages and disadvantages of
reducing complexity in mega project planning. International Journal of Project Management,
30, 781-790. https://doi.org/10.1016/j.ijproman.2012.01.010
Giezen, M. (2013). Adaptive and strategic capacity: navigating megaprojects through uncertainty and
complexity. Environment and Planning B: Planning and Design, 40, 723-741.
https://doi.org/10.1068/b38184
Glasbergen, P., & Driessen, P. P. J. (2005). Interactive planning of infrastructure: the changing role of
Dutch project management. Environment and Planning C: Government and Policy, 23, 263-277.
doi:https://doi.org/10.1068/c0441
Groningen Spoorzone. (2017). Nieuws - 1 miljard voor verbetering spoor Noord-Nederland.
Retrieved from https://www.groningenspoorzone.nl/nieuws/1-miljard-voor-verbeteringspoor-noord-nederland. Last accessed: September 10th, 2020.
Groningen Spoorzone. (2020a). Deelgebieden. Retrieved from https://www.groningenspoorzone.nl/
deelgebieden. Last accessed: September 10th, 2020.

59

Groningen Spoorzone. (2020b). Over Spoorzone. Retrieved from https://
www.groningenspoorzone.nl/over-spoorzone. Last accessed: September 8th, 2020.
Gunn, S., & Hillier, J. (2014). When Uncertainty is Interpretated as Risk: An Analysis of Tensions
Relating to Spatial Planning Reform in England. Planning Practice and Research, 29(1), 56-74.
https://doi.org/10.1080/02697459.2013.848530
Guo, F., Chang-Richards, Y., Wilkinson, S., & Li, T. C. (2014). Effects of project governance structures
on the management of risks in major infrastructure projects: A comparative analysis.
International Journal of Project Management, 32, 815-826. https://doi.org/10.1016/
j.ijproman.2013.10.001
Herder, P. M., de Joode, J., Ligtvoet, A., Schenk, S., & Taneja, P. (2011). Buying real options – Valuing
uncertainty in infrastructure planning. Futures, 43, 961-969. https://doi.org/10.1016/
j.futures.2011.06.005
HOV in 't Gooi. (2018). Halfjaarrapportage HOV in 't Gooi - februari 2017 t/m juli 2018. Retrieved
from https://api1.ibabs.eu/publicdownload.aspx?site=noordholland&id=1100074627
Kennisinstituut voor Mobiliteitsbeleid. (2018). Kerncijfers mobiliteit 2018. Retrieved from
https://www.kimnet.nl/mobiliteitsbeeld/publicaties/rapporten/2018/10/30/kerncijfersmobiliteit-2018
Kuada, J. (2012). Research Methodology: A Project Guide for University Students (1st ed.).
Frederiksberg: Samfundslitteratur.
Kumar, J. (2014). Research Methodology (4th ed.). London: SAGE Publications Ltd.
Kwakkel, J., Walker, W., & Marchau, V. (2010). Classifying and communicating uncertainties in modelbased policy analysis. International Journal of Technology, Policy and Management, 10(4), 299315. https://doi.org/10.1504/IJTPM.2010.036918
Lau, M. (2015). Tackling uncertainties in plan implementation: lessons from a growth area in England.
The Town Planning Review, 86(1), 7-28. https://doi.org/10.3828/tpr.2015.2
Lenferink, S., Tillema, T., & Arts, J. (2008). The potential of a life-cycle approach for improving road
infrastructure planning in the Netherlands. Paper presented at the Colloquium
Vervoersplanologisch Speurwerk, Santpoort.
Lenferink, S., Tillema, T., & Arts, J. (2009). Marktbetrokkenheid in infrastructuurplanning: Stilstand
voorkomen door als overheid minder zelf te doen? Paper presented at the Colloquium
Vervoersplanologisch Speurwerk, Antwerp.
Lyons, G., & Davidson, C. (2016). Guidance of transport planning and policymaking in the face of an
uncertain future. Transportation Research Part A, 88, 104-116. http://dx.doi.org/10.1016/
j.tra.2016.03.012
60

Marchau, V., Walker, W., & van Wee, G. (2010). Dynamic adaptive transport policies for handling
deep uncertainty. Technological Forecasting & Social Change, 77(6), 940-950.
https://doi.org/10.1016/j.techfore.2010.04.006
Ministerie van Infrastructuur en Milieu. (2019). MIRTA20 - Over het project - Planning en aanpak.
Retrieved from https://www.mirta20nieuwerkerkgouda.nl/over+het+project1/
planning+en+aanpak/default.aspx. Last accessed: June 15th, 2019.
Ministerie van Infrastructuur en Waterstaat. (2016). Overstappen naar 2040. Flexibel en slim OV.
Retrieved from Den Haag: https://www.rijksoverheid.nl/documenten/brochures/
2016/12/15overstappen-naar-2040
Ministerie van VROM. (2006). Nieuwe Sleutelprojecten op stoom. Voortgangsrapportage maart 2006.
Retrieved from http://publicaties.minienm.nl/documenten/nieuwe-sleutelprojecten-opstoom-voortgangsrapportage-maart-2006
Nationale Spoorwegen. (2019). Reisinformatie - Stationsvernieuwing - Driebergen-Zeist. Retrieved
from https://www.ns.nl/reisinformatie/stationsvernieuwing/driebergen-zeist.html. Last
accessed: June 21st, 2019.
Nationale Spoorwegen. (2020a, September 16th, 2020). Over NS - Activiteiten Stationsontwikkelingen. Retrieved from https://www.ns.nl/over-ns/activiteiten/
stationsontwikkelingen.html. Last accessed: January 14th, 2020.
Nationale Spoorwegen. (2020b). Over NS - Verantwoordelijkheden. Retrieved from
https://www.ns.nl/over-ns/de-spoorsector/verantwoordelijkheden.html. Last accessed:
January 14th, 2020.
Overheid.nl. (2020). Tracéwet. Retrieved from https://wetten.overheid.nl/BWBR0006147/2020-0101#HoofdstukII. Last accessed: January 18th, 2020.
Priemus, H., & Flyvbjerg, B. (2007). Planning and Design of Large Infrastructure Projects. Environment
and Planning B: Planning and Design, 34(4), 576-577. https://doi.org/10.1068/b33056
Projectbureau Spoorzone. (2016). Spoorzone Ede. Ontwerp OV knoop mei 2016. Retrieved from
https://www.spoorzone-ede.nl/fileadmin/user_upload/Spoorzone_VO_boek_2016-0524_DEF.pdf
ProRail. (2018). Nieuws - Duurzaam samenwerken in 't Gooi. Retrieved from https://www.prorail.nl/
nieuws/duurzaam-samenwerken-in-t-gooi. Last accessed: August 12th, 2020.
ProRail. (2020a). Home - Projecten - Groningen Spoorzone. Retrieved from
https://www.prorail.nl/projecten/groningen-spoorzone. Last accessed: June 15th, 2020.
ProRail. (2020b). Projecten - Utrecht. Retrieved from https://www.prorail.nl/projecten/utrecht. Last

accessed: June 16th, 2020.
61

ProRail. (2020c). Wie zijn we - Organisatie. Retrieved from https://www.prorail.nl/wie-zijnwe/organisatie. Last accessed: August 5th, 2020.
Provincie Noord-Holland. (2020a). Projecten Verkeer en Vervoer - HOV in 't Gooi. Retrieved from
https://www.noord-holland.nl/Onderwerpen/Verkeer_vervoer/Projecten_verkeer_
en_vervoer/HOV_in_t_Gooi. Last accessed: June 9th, 2020.
Provincie Noord-Holland. (2020b). Projecten Verkeer en Vervoer - HOV in 't Gooi - Over het project.
Retrieved from https://www.noord-holland.nl/Onderwerpen/Verkeer_vervoer/
Projecten_Verkeer_en_Vervoer/HOV_in_t_Gooi/Over_het_project. Last accessed: June 9th,
2020
Rauws, W. (2017). Embracing Uncertainty Without Abandoning Planning. disP - The Planning Review,
53(1), 32-45. https://doi.org/10.1080/02513625.2017.1316539
Rijksoverheid. (2017). Actueel - Nieuws - Nederlands spoor scoort goed in Europa. Retrieved from
https://www.rijksoverheid.nl/actueel/nieuws/2017/12/19/nederlands-spoor-scoort-goed-ineuropa. Last accessed: September 7th, 2020.
Rijksoverheid. (2020). Onderwerpen - Openbaar vervoer (ov) - Afspraken over het openbaar vervoer.
Retrieved from https://www.rijksoverheid.nl/onderwerpen/openbaar-vervoer/afspraken-overhet-openbaar-vervoer. Last accessed: January 18th, 2020.
Rijkswaterstaat. (2020). Zakelijk - Projectverloop. Retrieved from
https://www.rijkswaterstaat.nl/zakelijk/zakendoen-met-rijkswaterstaat/werkwijzen/
werkwijze-in-gww/werken-in-projecten/projectverloop.aspx. Last accessed: September 15th,
2020.
Romein, A., Trip, J. J., & de Vries, J. (2003). The multi-scalar complexity of infrastructure planning:
evidence from the Dutch-Flemish megacorridor. Journal of Transport Geography, 11, 205-213.
https://doi.org/10.1016/S0966-6923(03)00031-0
Sengupta, U., Rauws, W., & de Roo, G. (2016). Planning and complexity: Engaging with temporal
dynamics, uncertainty and complex adaptive systems. Environment and Planning B: Planning
and Design, 43(6), 970-974. https://doi.org/10.1177/0265813516675872
Spoorzone Ede. (2020a). Nieuw station - Het nieuwe station. Retrieved from
https://www.spoorzone-ede.nl/nieuw-station/het-nieuwe-station/. Last accessed: September
15th, 2020.
Spoorzone Ede. (2020b). Nieuw station - Planning. Retrieved from https://www.spoorzoneede.nl/nieuw-station/planning/. Last accessed: September 15th, 2020.
Station Driebergen-Zeist. (2019a). Het project - Historie en toekomst. Retrieved from
https://www.stationdriebergenzeist.nl/het-project/historie-en-toekomst. Last accessed: May
22nd, 2019.
62

Station Driebergen-Zeist. (2019b). Het project - Over het project. Retrieved from https://
www.stationdriebergenzeist.nl/het-project/over-het-project. Last accessed: May 23rd, 2019.
Station Driebergen-Zeist. (2019c). Veelgestelde vragen. Retrieved from https://
www.stationdriebergenzeist.nl/veelgestelde-vragen. Last accessed: May 23rd, 2019.
Stationsgebied Heerhugowaard. (2019). Stationsgebied Heerhugowaard. Retrieved from
http://www.stationsgebiedheerhugowaard.nl/stationsgebiedheerhugowaard. Last accessed:
June 10th, 2019.
Swaffield, S. (2016). Chapter 7: Case studies. In A. Van den Brink, D. Bruns, H. Tobi, & S. Bell (Eds.),
Research in Landscape Architecture. Methods and Methodology (pp. 105-119). London:
Routledge. https://doi.org/10.4324/9781315396903
Utriainen, R., & Pöllänen, M. (2018). Review on mobility as a service in scientific publications.
Research in Transportation Business & Management, 27, 15-23. https://doi.org/10.1016/
j.rtbm.2018.10.005
Van Baars, E. (2016). Wat ging er aan de huidige ontwikkeling van het Utrechts stationsgebied
vooraf? Over de eerdere plannen Utrecht City Project en Utrecht Centrum Project (1986-2000).
Retrieved from https://cu2030.nl/images/2016-08/wat-ging-er-vooraf----edo-van-baars.pdf
Verweij, S., van Meerkerk, I., & Korthagen, I. A. (2015). Reasons for contract changes in implementing
Dutch transportation infrastructure projects: An empirical exploration. Transport Policy, 37,
195-202. https://doi.org/10.1016/j.tranpol.2014.11.004
Walker, W. E., Harremoës, P., Rotmans, J., Van der Sluis, J. P., Janssen, P., & Krayer von Krauss, M. P.
(2003). Defining Uncertainty. A Conceptual Basis for Uncertainty Managament in Model-Based
Decision Support. Integrated Assessment, 4(1), 5-17. https://doi.org/10.1076/iaij.4.1.5.16466
Witzell, J. (2020). Assessment tensions: How climate mitigation future are marginalized in long-term
transport planning. Transportation Research Part D, 87, 102503. https://doi.org/10.1016/
j.trd.2020.102503
Yin, R. K. (2014). Case study research: design and methods (5th ed.). Thousand Oaks, CA: Sage
Publications.
Zandvoort, M. (2017). Planning amid uncertainty. Adaptiveness for spatial interventions in delta
areas. (PhD thesis), Wageningen University, Wageningen.
Zandvoort, M., Van der Vlist, M. J., Klijn, F., & Van den Brink, A. (2018). Navigating amid uncertainty in
spatial planning. Planning Theory, 17(1), 96-116. https://doi.org/10.1177/1473095216684530

63

Interview references
See also Table 1 in chapter 3 Methods.
I1

Personal communication with Strategic advisor of Gemeente Heerhugowaard (July 1st, 2019).

I2

Personal communication with Project manager of HOV in ‘t Gooi (June 25th, 2019).

I3

Personal communication with Engagement manager HOV in ‘t Gooi (June 25th, 2019).

I4

Personal communication with Program manager Spoor HOV Knooppunten of Provincie
Noord-Brabant (July 2nd, 2019).

I5

Personal communication with Project manager mobility hubs of Provincie Noord-Brabant
(July 2nd, 2019).

I6

Personal communication with Project manager of Spoorzone Ede (July 2nd, 2019).

I7

Personal communication with Engagement manager Spoorzone Ede (July 2nd, 2019).

I8

Personal communication with Project manager of Gemeente Groningen (June 27th, 2019).

I9

Personal communication with Programme manager of Gemeente Utrecht (June 26th, 2019).

I10

Personal communication with Systems Engineer of ProRail (June 26th, 2019).

I11

Personal communication with Engagement manager of contracting company at Station
Driebergen-Zeist (June 3rd, 2019).

I12

Personal communication with Project manager of Gemeente Nijmegen (July 3rd, 2019).

Figure references
Figures and tables are created by the author, unless stated otherwise.
Front page:
Adapted from Pete Linforth, Pixabay (2020). Retrieved from: https://pixabay.com/photos/railwaytrack-abandoned-railroad-2049394/
Figure 4:
Bulb icon adapted from Vecteezy (2020). Light idea icon. Retrieved from:
https://www.vecteezy.com/vector-art/639039-light-idea-icon
Figure 5:
HOV in ‘t Gooi (2020). Projectatlas, panorama Anna’s Hoeve 4. Retrieved from:
https://pnh.projectatlas.app/hov/map/visualisatie/straks?map=52.218051,5.211362,15.2,0,0&t=0

64

Figure 6:
ProRail (2020-1). Zuidkant Driebergen-Zeist. Retrieved from: https://www.prorail.nl/projecten/
driebergen-zeist
Figure 7:
Gemeente Groningen (2016). Plangebied. Retrieved from: https://www.ruimtelijkeplannen.nl/
documents/NL.IMRO.0014.BP552HfdstationGro-vg01/t_NL.IMRO.0014.BP552HfdstationGrovg01.html
Figure 8:
ProRail (2020-2). Utrecht Central station from above. Retrieved from: https://www.prorail.nl/
projecten/utrecht
Figure 9:
Gemeente Heerhugowaard (2016). Entree van de Stad. Retrieved from: https://www.prorail.nl/
projecten/utrecht
Figure 10:
Spoorzone Ede (2020). Design of the new station building. Retrieved from: https://www.spoorzoneede.nl/nieuw-station/het-nieuwe-station/
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APPENDIX I INTERVIEW GUIDE
Date + time interview:
Interviewee(s):
Project:
Recording agreed? yes / no
Publishing agreed? Yes / no
Other:

Introductie

Ik ben Rianne de Reus, MSc student Ruimtelijke Planning aan de Wageningen Universiteit. Ten
eerste, bedankt dat u tijd heeft gemaakt voor mijn interview. Zoals gezegd gaat mijn
afstudeeronderzoek over onzekerheid in planning als gevolg van nieuw mobiliteitsconcepten. Mijn
doel is om te ontdekken hoe er in projecten op mobiliteitsknooppunten wordt omgegaan met de
onzekere gevolgen van de ontwikkelingen rondom het nieuwe mobiliteitsconcepten, en dan
specifiek “Mobility as a Service”.
Omdat aanpassingen in het infrastructuurnetwerk en de omgeving ervan vaak meerjarige projecten
zijn en het lastig en kostbaar is om deze later weer te ontdoen of aan te passen, is het belangrijk dat
onzekerheden over toekomstige veranderingen worden meegenomen in de beslisvorming.
Ik verwacht dat ik met de resultaten van mijn onderzoek een beeld kan geven hoe hier op dit
moment mee om wordt gegaan en waar de sterkte- en verbeterpunten liggen.
1. Wie bent u, wat is uw functie?

2. Kunt u een korte toelichting geven van het project waar u aan werkt?
Opdrachtgever? Status? Planning? Onderdeel van...? Achterliggende opgave?
Probleemstelling?

Onzekerheden als gevolg van nieuwe mobiliteitsconcepten

--> Wat uncertainty is; hoe daarmee wordt omgegaan; operationalisatie daarvan; toepassing op
project in casu.
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1. Waar denkt u aan als ik zeg “nieuwe mobiliteitsconcepten”?

2. Ervaart u onzekerheden als gevolg van nieuwe mobiliteitsconcepten? Bent u zich bewust van
onzekerheden als gevolg van nieuwe mobiliteitsconcepten? (Heeft dit gevolgen voor uw
project?)

3. Wat voor onzekerheden zijn dit? Hoe zou u deze onzekerheden omschrijven?

Tools/methoden: omgaan met onzekerheid

4. Hoe gaat u met deze onzekerheden om (in uw project)?

5. Zijn er bepaalde tools of strategieën die u gebruikt om met onzekerheid om te gaan? Welke?

6. Waarom kiest u voor deze aanpak?

7. Hoe bruikbaar is deze aanpak voor het in kaart brengen van onzekere effecten van nieuwe
mobiliteitsconcepten?

8. Kunt u toelichtingen hoe in deze aanpak de onzekere effecten worden meegenomen in de
beslisvorming?

9. Wat zijn de grootste voor- en nadelen van deze aanpak? Zijn er bijv. Negatieve of
onbedoelde impacts?

10. Zijn er bepaalde wetten of regels die dit proces beïnvloeden? Bijv. Moeilijker/makkelijker
maken, verplichtingen, etc.

11. Is uw project voorbereid op veranderingen in de mobiliteit? Licht toe.
Mobility as a Service

Indien geïnterviewde geen kennis heeft van MaaS, onderstaande definitie gebruiken!
12. Bent u op de hoogte van het concept Mobility as a Service?
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13. Wat betekent MaaS voor u?
MaaS in het project – omgaan met onzekere effecten

14. Speelt MaaS een rol in uw project, bijvoorbeeld in de planvorming? Kunt u dit toelichten?

15. Wat voor onzekere effecten/impacts voorziet u als gevolg van MaaS (voor uw project)?

16. Wat heeft u nodig om met deze onzekerheden om te gaan?

Tools: omgaan met onzekerheid

17. Gebruikt u bepaalde methoden, strategieën of tools om in uw project specifiek met de
onzekere effecten van MaaS om te gaan?

(PER AANPAK BESPREKEN?)
18. Waarom kiest u voor deze aanpak?

19. Hoe bruikbaar is deze aanpak voor het in kaart brengen van onzekere effecten van MaaS en
hun impact op het project?

20. Kunt u toelichten hoe in deze aanpak de onzekere effecten worden meegenomen in de
beslisvorming?

21. Wat zijn de grootste voor- en nadelen van deze aanpak?

22. Brengt het gebruik van deze aanpak ook negatieve of onbedoelde impacts met zich mee?

23. Heeft u het idee dat deze aanpak u helpt/geholpen heeft om uw project voor te bereiden op
de mogelijke komst van MaaS en alle effecten van dien? Kunt u dit toelichten?
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24. Zijn er bepaalde wetten of regels die dit proces bemoeilijken?

25. Afsluitende vraag?
Afsluiting

-

Bedank geïnterviewde voor zijn/haar tijd
Resultaten worden getranscribeerd en dan gecodeerd zodat ik het als input kan gebruiken
voor mijn thesis
Vraag: interesse in toesturen thesis?
Gaat u akkoord met het publiceren op de website? (alleen rapport, niet de ruwe data)
Zijn er dingen die gecontroleerd moeten worden?

Definitie van Mobility as a Service:

Eén applicatie, waarmee je van deur tot deur je reis kunt plannen, boeken én betalen. Zoals 9292ov,
maar dan met meer modaliteiten (dus ook deelauto, fiets, lopen, taxi etc.). Men noemt het ook wel
een “user-oriented transport solution”. In pilots worden vaak abonnementen aangeboden (waarbij
je dus bijv. x kilometer per maand een deelauto kunt gebruiken, onbeperkt trein en bus, of alle
modaliteiten). Een ander idee is om de reis aan te passen aan persoonlijke wensen, bijv. Reizen met
veel bagage of droog want afspraak. Het idee is dat je ermee van deur tot deur je reis kunt plannen,
en dat het concept bijdraagt aan een lagere afhankelijkheid van persoonlijk vervoer (auto’s).
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