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Summary
Over the last few decades, there has been an increasing interest in mega projects from
both policy makers and academics. Of particular concern to both has been the seemingly
structural time and cost overruns associated with these projects. In response a tendency,
especially of policy makers, has been to look for ways of simplifying the decision and
planning process. In academia the focus has been more on how to increase transparency
and accountability in an attempt to prevent issues such as strategic misrepresentation or
optimism bias, and on more adaptive project management to be more responsive to
changes in the context of a project and within the project itself. And so it seems that policy
and academia address the same problem, but are diverging into different directions
concerning the solution.
It is with this as a background, that this dissertation researches the planning and decisionmaking processes on large transport infrastructure projects. The discrepancy between
policy and academia, or between keeping mega projects simple and keeping them
adaptive, should be explored by empirical qualitative research into the practice of mega
project planning and decision-making. How does the balancing between opening and
closing these processes play out in practice and how does that influence the ability within
the process to deal with deadlocks and contextual changes? To answer these questions,
three case studies were carried out using a narrative/reflexive approach. This research
strategy most importantly consists of two types of interviews. The first is a narrative
interview that prompts interviewees to share their stories about the project and its crucial
moments without steering them into a particular direction. The reflexive interview on the
contrary is conducted on the basis of particular hypotheses or specific themes. The three
selected cases are the HSL-Zuid, an (inter)national high speed rail project; RandstadRail, an
interregional light-rail project; and the Beneluxlijn, which is an extension of the Rotterdam
urban metro network.
This dissertation has developed two main concepts to analyze the projects. The first is
adaptive capacity, which is the potential within the processes of planning and decision
making to make changes to the project or the institutional design. The second concept is
strategic capacity. This concept is used to analyze the design of the process, whether it is an
open or closed process and if it is responsive to new inputs that might add value to a
project. Through enhancing strategic capacity the aim is also to be proactively resilient for
occurring deadlocks and to prevent longer periods of inertia.
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The results of the analysis in this dissertation show that it is necessary for mega project
development to have a responsive and adaptive decision-making and planning process
that accepts the uncertainty and complexity of the project and its context. While
simplification might be a sensible strategy to reduce uncertainty and complexity in order
to manage a project, this is likely to be more successful when the project is relatively
uncontested, opposition is limited, and the project does not become an object within a
political battle between powerful actors. In projects where these preconditions do not
apply, a more responsive, proactive approach to planning and decision-making is more
suited. In particular, the research shows that a lower level of strategic capacity will lead to a
lower adaptive capacity, and thus a lower ability to overcome deadlock. To develop a
mega project, one has to navigate constellations of actors, oceans of uncertainty, and
archipelagos of complexity. Ignoring or neglecting these could lead to getting trapped in
storms, or a long period without wind, or at the worst hitting an underwater rock.

All the chapters constituting the thesis are accepted or submitted articles.
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Samenvatting: Onzekerheid, Complexiteit, en Mega Projecten
In zowel beleid als wetenschap is er de afgelopen decennia een toegenomen aandacht
voor mega projecten. In het bijzonder kijkt men naar de ogenschijnlijk structurele kostenen tijdsoverschrijdingen bij dit type projecten. In reactie hierop zijn beleidsmakers op
zoek gegaan naar manieren om de plan- en besluitvorming te simplificeren. In de
wetenschap daarentegen is de aandacht meer uitgegaan naar het het verantwoording
afleggen door beleidsmakers en de transparantie van besluitvorming teneinde te
voorkomen dat zaken bewust of onbewust te positief worden voorgesteld. Ook wordt er
gekeken naar de mogelijkheden van adaptief projectmanagement om beter om te gaan
met veranderingen. Het lijkt er dus op alsof beleid en wetenschap hetzelfde probleem
willen bestrijden met verschillende medicijnen.
Dit is de achtergrond waartegen dit proefschrift de plan- en besluitvormingsprocessen
omtrent grote transport-infrastructuurprojecten heeft onderzocht. De discrepantie tussen
beleid en wetenschap, ofwel tussen het versimpelen of juist adaptief maken van mega
projecten, kan het beste worden onderzocht door middel van empirisch kwalitatief
onderzoek naar de praktijk van de plan- en besluitvorming over mega projecten. Hoe
werkt het balanceren tussen het vernauwen of verbreden van deze processen in de
praktijk en op welke wijze is dit van invloed op het vermogen tot omgaan met
patstellingen en contextuele veranderingen? Om deze vragen te beantwoorden zijn drie
projecten onderzocht middels een narratieve/reflectieve benadering. Deze
onderzoeksstrategie bestaat uit twee typen interviews. Een narratief interview stimuleert
geïnterviewden om hun verhalen over het project te delen zonder dat zij in een bepaalde
richting worden gestuurd. Daarentegen is het reflectieve interview gebaseerd op vooraf
bepaalde hypothesen en thema’s en probeert de onderzoeker hiermee te ontdekken hoe
deze zich concretiseren in een project. De drie geselecteerde projecten zijn: de HSL-Zuid,
een (inter)nationale hogesnelheidstrein; RandstadRail, een interregionaal metro en tram
netwerk; en de Beneluxlijn, een uitbreiding van het Rotterdamse metronetwerk.
In dit proefschrift worden twee concepten ontwikkeld om deze projecten te analyseren.
Het eerste concept, adaptieve capaciteit, kijkt naar het potentieel binnen de plan- en
besluitvorming om veranderingen aan te brengen betreffende het project of de
institutionele context. Het tweede concept is strategische capaciteit. Dit wordt gebruikt
om het ontwerp van het plan - en besluitvormingsproces te analyseren. Is het een open of
gesloten proces en is het ontvankelijk voor nieuwe input dat van toegevoegde waarde kan
zijn?
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De resultaten in dit proefschrift laten zien dat het noodzakelijk is om bij de ontwikkeling
van mega projecten een responsieve en adaptieve plan- en besluitvorming te hebben.
Onzekerheid en complexiteit dienen geaccepteerd en mogelijk gebruikt te worden.
Hoewel de simplificatie van een project misschien een verstandige keuze lijkt om
onzekerheid en complexiteit te reduceren en het project beheersbaar te maken, is dit vaak
alleen succesvol indien het project relatief onbetwist is en het project niet een speelbal is
geworden van invloedrijke actoren. In projecten waar deze condities niet aanwezig zijn, is
een proactieve en adaptieve benadering van de plan- en besluitvorming meer
toepasselijk. In het bijzonder laat het onderzoek zien dat een lagere strategische capaciteit
leidt tot een lagere adaptieve capaciteit en dus een verminderd vermogen om oplossingen
te vinden voor patstellingen. Om een mega project te ontwikkelen moet men navigeren
tussen constellaties van actoren, oceanen van onzekerheid en archipels van complexiteit
door. Het ontkennen of negeren van deze aspecten kan leiden tot het vastzitten in
windstiltes, overvallen worden door stormen, of mogelijk zelfs het raken van een
onderwater gelegen rots, met grote gevolgen van dien. Goede stuurmanskunst is dus
vereist.
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List of abstracts
Chapter 1: Complexity and Uncertainty: Problem or Asset in
Decision Making of Mega Infrastructure Projects?
How should one cope with complexity and uncertainty in mega infrastructure projects?
While rational planning theories tend to eliminate or to reduce these unruly conditions,
the authors of this article are in search of a different approach to deal with the
characteristics of complexity and uncertainty proactively. Three theoretical reflections are
introduced to explore possible solutions: (1) the change of institutions to address the
problem of excessively-simple structures for making decisions on complex projects (2) the
shaping of a learning environment in order to deal with uncertainty and emergent
properties and (3) balancing the generation and the reduction of a variety of policy
options in order to select a limited number of feasible options and to bridge the strategic
exploration and the operational processes of decision making. Informed by this conceptual
thoughts, concrete pathways are developed and discussed in a case study of the
construction of a high-speed railway line in the Netherlands.

Chapter 2: Planning Infrastructure in the Face of Complexity:
Enhancing the Adaptive Capacity of Mega Projects
Mega Projects are riddled with complexity. There is a general tendency in policy to reduce
the complexity of planning and decision-making by simplifying both the process and the
scope of projects. However, by framing a project’s scope or process in a narrow way at an
early stage, the possibility to adapt to changes in the context, and thus deal with
unexpected challenges is limited. , In addition it reduces the chance to profit from new
insights and new possibilities. This paper aims to explore the mechanisms that enhance or
limit the adaptive capacity within the process of decision-making and planning of mega
projects. We develop the concept of adaptive capacity using organizational learning
theory and use empirical data from a mega project in The Netherlands to identify the
moments of adaptation and to discern these mechanisms. Adaptations are especially
crucial in overcoming deadlock and we expect a strong relation between the adaptive
capacity and the mechanisms to overcome different types of deadlock. In this research we
find that incremental adaptations such as mitigation measures are the initial response to
deadlocks, but that for deadlocks caused by strong opposition, radical adaptations are
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needed. A more pro-active approach to enhancing adaptive capacity is desirable and
might paradoxically even lead to cheaper and more relevant projects and faster planning
and decision-making.

Chapter 3: Adding Value to Mega Projects: Fostering Strategic
Ambiguity, Redundancy, and Resilience in the Decision-Making
Process
Current practice in decision-making about mega projects seems to be aimed at limiting
outside influences; reducing complexity by simplification; and framing content and process
in a narrow manner. We argue that limiting the scope of decision- making, as mentioned
above, is detrimental to the added value of the mega project because it often leads to
excessively narrow solutions. This article develops a conceptual framework for analyzing
the opening and closing of decision-making on mega projects. It aims to show the
significance of strategic ambiguity, i.e. the tension between different purposes and goals;
redundancy, i.e. organizing alternatives to prevent lock-in and path dependency; and
resilience. i.e. balancing between accepting and enacting change in the interaction with the
project environment. Our research involves case studies of two typical transport mega
projects in the Netherlands, and we use these two case studies to explore the usefulness of
our analytical scheme and to gain a deeper understanding of the decision-making and
planning of these types of projects. A combination of in depth interviews and secondary
sources serve as our main sources of data. Our analysis demonstrates that creative solutions
and added value are to be found in a recombination of policy options: recognizing the
need of a wider project mission; the usefulness of redundancies; and the organization of
critical and knowledgeable actors. Mega project planning has a lot to gain by organizing
feedback and strategically opening and closing the decision-making process. Although it is
tempting to reduce uncertainty by closing the decision-making process in an early phase,
practitioners should be aware that it comes at the cost of losing an integrative approach.
Previously discarded or underdeveloped alternatives may also later return. It is therefore
important to find a balance between opening and closing the process and organizing
enough feedback and redundancy of actors and information.
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Chapter 4: Keeping it Simple? A Case Study into the Advantages
and Disadvantages of Reducing Complexity in Mega Project
Planning
There are many articles discussing time and cost overruns in mega projects. This paper,
however, looks at a case that was successful in managing these aspects: a metro extension in
the Rotterdam Region in the Netherlands. The literature identifies several causes for
overruns and the question thus becomes what prevented these causes from occurring?
The answer in Rotterdam’s case seems to be a strict focus on reducing complexity, or in
other words to keep it simple. Therefore, the main focus in this article is on the reduction
of complexity and its effects on the planning of mega infrastructure projects. Are there
only advantages to this approach or do certain facets of this approach have negative
consequences? Using a case study method with interviews, this article shows the conditions
under which the reduction of complexity is beneficial or detrimental.

Chapter 5: Adaptive and Strategic Capacity: Navigating Mega
Projects through Uncertainty and Complexity
In an effort to combat the complexity and uncertainty that comes with mega infrastructure
development, planners often seek to simplify the process and scope of their projects,
making plans that consist of rigid sequential steps. The question is how this approach
influences planners’ responsiveness to uncertainty and complexity in mega project
decision-making and planning. To answer this question, the paper introduces and links two
concepts: adaptive capacity and strategic capacity. It develops these concepts and applies
them to three large infrastructure projects in the Netherlands. The article first looks at the
concepts individually and then links them together. It shows that, to be successful, planning
needs to navigate a project through uncertainty and complexity and that these concepts
are important to take into consideration.
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Prologue
Around the turn of the millennium, academia began to take a strong interest in mega
projects. More and more, large projects, especially large transport projects, appeared to
be very expensive failures. Decision-makers, planners and project managers seemed to be
unable to meet forecasts or to develop a project within time or budget. Most prominent in
the debate about projects not delivering on their promises are Flyvbjerg cum suis
(Flyvbjerg, 2006; 2008; Flyvbjerg et al., 2003; Flyvbjerg et al., 2005). Also the edited book
of Priemus et al. (Priemus et al. 2008) is a prominent and broad analysis on mega transport
projects. Examples of research focusing on more general mega projects (Altshuler &
Luberoff, 2003; Majoor, 2008; Salet & Gualini, 2007) are also plentiful in this first decade.
There is a strong tendency in especially the literature on transport projects to define
success as delivery of a project on time, within budget and achieving the estimated
patronage. Factors identified as leading to cost and time overruns are strategic
misrepresentation and optimism bias (Flyvbjerg, 2008), scope creep (Shane et al., 2009),
political and engineering desires for the sublime technology and design (Van Marrewijk et
al., 2008;Trapenberg-Trip, 2008), and poor project management (Koppenjan et al., 2010).
For a good overview of the literature see Cantarelli (2011).
Within this dissertation however, I have been particularly interested in how the decisionmaking and planning processes respond to issues of uncertainty and complexity. Part 1 of
the book introduces the dilemmas and ideas that form the departure point for this
research. It observes that uncertainty and complexity are often dealt with by closing or
narrowly framing the planning and decision-making process and argues that an adequate
learning environment and the generation and reduction of variance are key to dealing with
uncertainty and complexity. Part 2 explores these basic hypotheses further and focuses
particularly on adaptive capacity, which concerns itself with how the decision-making and
planning process of mega projects responds to change, and strategic capacity, which
discusses how to organize the process in order to be more adaptive. These concepts are
explored using empirical work on two mega projects in the Netherlands: the HSL-Zuid, a
high-speed rail connection, and RandstadRail, an interregional light-rail network. In
addition, a third project called the Beneluxlijn, a metro extension to the Rotterdam metro
network, is explored because it was particularly successful in managing cost and time. This
last chapter looks at the different advantages and disadvantages of the ‘keep it simple’
approach chosen for this particular project. Part 3 concludes the dissertation by bringing
together the developed theoretical concepts and the empirical data together.
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This research is part of a broader research project. In response to the increasing interest in
mega project planning, the Volvo Research and Education Fund financed the research
center OMEGA to organize international research into the planning and appraisal of mega
urban transport projects. The University of Amsterdam is one of the ten partners and this
dissertation is the result of an analysis of the data gathered by the author for the project.
The influence of the center is especially noticeable in the research design and explains
some of the redundancy in the data compared to what is used in this work. The following
section introduces the research design.

Research Design
In this section I introduce the research design of the dissertation and how it was conceived
and evolved. The main research question driving this dissertation is: what makes the
decision-making and planning processes of mega projects more, or perhaps less
responsive to issues of complexity and uncertainty. Case study research is an approach that
is especially suited for understanding driving mechanisms (Gerring, 2007; Yin, 2003).
Quantitative analyses, as commonly done in housing studies (Gent et al., 2009),
demography (Smits, 2010) or political science (Van Der Brug & Van Spanje, 2009), often
make use of existing datasets to test developed hypothesis and theories. The datasets are
generally not specifically developed for the research, but measured variables are adjusted
or used as a proxy to analyze the desired conceptual framework. The same data is seen
and modified through different lenses depending on the interest of the researcher.
The aim of the data gathering strategy in this research is to approximate this type of
dataset yet with qualitative data. I call this strategy a narrative/reflexive approach and it
makes use of two types of interviews undertaken with the same respondents. Narrative
interviews are the primary sources for data about the processes and events in the
researched cases. This type of interview focuses on stories that subjects tell, on their
recounts of past events. The interviewees are prompted to reconstruct the process without
being pushed into a hypothesis driven direction: “After the initial request for a story, the
main role of the narrative interviewer is to remain a listener, abstaining from interruptions,
occasionally posing questions for clarification, and assisting the interviewee in continuing
to tell his or her story.” (Kvale & Brinkmann, 2009: 155). The data derived this way is
extremely useful to link or develop conceptual ideas on the basis of empirical data. The
following prompting questions are examples of the type of questions asked:
-What were the crucial moments in the decision-making and planning process?
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-What were the moments of breakthrough or stagnation?

This type of enquiry is very suitable for reconstructing the general decision-making
process and to discover what the driving forces behind crucial moments were. And
because the same questions are posed to all interviewees, they can be contrasted with
each other and a saturation point can be identified in which additional interviews do not
add new information to the data.
The second type of interview is driven by hypotheses. This type of interview offers the
possibility to have respondents reflect on certain subjects and hypotheses. At the first
design of this dissertation, the idea was to base these hypothesis driven questions on
hypotheses developed from a grounded theory analysis (Glaser & Straus, 1967; LaRossa,
2005) on the narrative data and thus enabling the researcher to test his or her developed
ideas in practice. This would fulfill a complete analytical cycle of theory development and
theory testing, both grounded in empirical work. However, because the research was part
of a larger international project, the cross-country comparative requirements forced the
project group to use pre-determined hypotheses. Thus in this research, questions are
included about risk, uncertainty and complexity, decision-making, success factors, and
sustainability issues.
The resulting dataset including narrative and reflexive questions can be analyzed using a
combination of deduction and induction and the structured nature also makes it possible
to analyze on a case as well as aggregate level. In this dissertation it proved most useful to
keep the analysis on a case study level. Thus the narrative/reflexive approach offers data
for a wide range of analytical and theoretical approaches. However, case selection remains
an issue. Because the approach is both explorative and hypothesis testing, the most
obvious case selection would be typical or diverse. Ideally, one would want a case or cases
that represent a larger population of cases in order to be able to make generalizations.
And because this approach wants to create a dataset to which different analytical
perspectives can be applied, there should be a general premise behind the case selection
that is not driven by particular hypotheses. In this research, the cases were selected in a
two-fold manner. From an international comparative perspective, certain criteria were
given for the case selection. The projects had to be land based transport infrastructure of
above 500 million dollars (1990 prices) with an urban impact. The project had to be
commenced after 1990 and had to be finished before the interviews took place. This of
course limited the options in a small country such as the Netherlands. After a scan of
potential projects, the decision was made to focus on rail projects with different
institutional arrangements. The cases were an (inter)national project (HSL Zuid), an
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interregional light-rail project (RandstadRail) and a local light rail project (Beneluxlijn). The
projects were also diverse in cost and time overruns, as the HSL experienced large
overruns, RandstadRail was around its evolved targets and the Beneluxlijn was delivered
approximately on time and safely within its initial financial budget. As this research is aimed
to develop and explore hypotheses, the variation was crucial. And although it might be
difficult to generalize over all mega projects, because they are so dependent on context,
the found patterns in decision-making and planning found in this research are likely to be
of interest to a wider field than that concerning mega transport projects.

Outline of the book
This dissertation starts with an explorative study into the role of complexity and
uncertainty in the planning and decision-making of mega infrastructure projects. Chapter 1
identifies several pathways that point in a different direction than the tendency in current
policy to look for simplification of the decision-making process. It expresses the need to
create a process of learning, to generate and reduce variety, to cherish an ambiguity in
framing the mission strategy, and to give space to the tensions between different interests.
Chapter 2 focuses on the type of adaptations made in mega projects and the mechanisms
behind them. It looks at the adaptive capacity in decision-making on mega projects.
Because of the narrow framing of the project early on in the process, the possibility to
adapt to new insights, contextual changes and new opportunities is limited. To assess the
adaptive capacity present in the process, a typology of adaptations is developed from
organizational learning theory. The assumption is that adapting and learning are strongly
related to each other. The analysis is conducted on the empirical data from the HSL and
RandstadRail cases.
Chapter 3 continues with the challenge of designing a process in which there is a higher
strategic capacity, or a way to add more value to a project. The focus is on approaches to
deal with issues such as strategic ambiguity, redundancy and resilience. The developed
concepts are applied to the cases of the HSL-Zuid and RandstadRail. In order to respond
adequately to uncertainty and complexity while remaining open for potential adaptations
that add value, a continuous recombination of ambitions, interests, actors and knowledge is
necessary. Using this strategy, a mega project is not only resilient in a reactive way,
responding to opposition by inertia or incremental adaptations, but also is proactively
resilient, ready to learn and adapt when necessary or when there is opportunity for
improvement.
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Chapter 4 analyzes the Beneluxlijn case. What is it that has made the project so successful
in keeping time and cost within budget? It seems that the decision-makers, planners and
project managers were all very adept at making the process and project as simple as
possible and as a result of that and particular financial incentives the project was managed
very tightly. The project seems to support general theory on cost and time overruns.
However, keeping it simple does come at a cost and it is dependent on the type of project
whether this strategy is possible and the role it plays within a broader spatial strategy.
Chapter 5 is the concluding chapter of this dissertation and it explores more in depth the
relation between adaptive and strategic capacity. What does it mean for the adaptive
capacity when the strategic capacity is organized in a particular way? Or vice versa, if we
want to open a project to potential radical adaptations, how do we organize the strategic
capacity in order to make it possible? This chapter brings together all the theoretical
concepts developed in the book and discusses them for all three cases. And by bringing all
the results together, this chapter is the final fitting stone that closes the challenging
construction of this dissertation, which hopefully proves a worthy read.
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1. Complexity and Uncertainty: Problem or Asset in Decision
Making of Mega Infrastructure Projects?
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Introduction
The planning of mega infrastructure projects epitomizes the tension between current
planning approaches and planning objects that are subject to extreme complexity and
uncertainty. The inadequacy of current approaches to the planning of mega infrastructure
projects has been extensively documented in international literature (e.g. Altshuler &
Luberoff, 2003; Flyvbjerg et al., 2003; Priemus, 2007b; Priemus et al. 2008). However,
there is much less consensus on how to improve on this. The aim of this paper is to start to
investigate and establish the features of a planning approach more suited to the
complexity and uncertainty that characterizes mega infrastructure projects. We begin by
drawing up a definition of mega infrastructure projects and by identifying one particular
sort of mega project as the subject of our analysis: major routes such as international
highways or railways. Projects like these usually start with a single primary function (e.g. the
interconnection of several urban nodes on a line of infrastructure) but in practice can
become very complex: sooner or later they have to deal with the emergence of different
purposes and interests in an ever-changing and unpredictable context of possibilities and
constraints. In the first part of the paper, we identify the challenge of the inquiry: the
characteristics and sources of complexity and uncertainty for these ‘route projects’. Here,
we will consider all the emergent, multi- functional characteristics of these projects, as their
dynamic and multiple nature appears to be a key source of complexity and uncertainty.
Second, we consider the changes to political and social conditions common during the
course of the decision-making process, which mean that the basic features of a project may
be the subject of ongoing controversy. An example of a major route project will be
outlined to illustrate the particular types of uncertainties and complexities that are
associated with these projects. It is the construction of a high speed railway line in The
Netherlands, connecting the network of Belgium and France with Rotterdam, Schiphol
Airport and Amsterdam.
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In the second part of the paper we explore the characteristics of a planning approach that
acknowledges these sources of uncertainty and complexity. We will start with a theoretical
reflection of three crucial notions:
a. The change of institutions (to enable innovation of established routines and the
lock-in situations of tunnelled decision-making);
b. The shaping of a learning environment (in order to deal with unexpected
conditions and emergent properties);
c.

Balancing the generation and the reduction of a variety of policy options (to
enable recombination of policy options).

On these conceptual grounds, four pathways are identified and explored in more detail.
These pathways establish how to deal with complexity and uncertainty in the strategic and
operational parts of mega project decision-making:
-

Framing the strategic mission of the project;

-

Mobilizing institutional capacity;

-

Identifying and implementing robust and flexible options to deliver the project;

-

Creating a learning context to identify and select among a variety of options.

The implications of this approach will be illustrated with the case of a new railway line in
The Netherlands, High Speed Line (HSL) South, designed to link Amsterdam, Antwerp and
Brussels.

Sources of complexity and uncertainty in mega infrastructure
projects
What are mega infrastructure projects? Mega infrastructure projects are often a loosely
coherent accumulation of single elements framed as a single unitary package. Furthermore,
mega infrastructure projects build on existing realities; they are not dropped into an
empty world: certainly, in urbanized areas, there is a lot of infrastructure already. New
projects usually ‘only’ aim at restructuring what is already there, or at complementing
existing networks. The most subtle interventions – relatively small in themselves but often
with a huge impact – are the ‘acupuncture’ type of projects that aim to interconnect or to
upgrade broken or incomplete networks of infrastructure. Everyone is familiar with
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examples of massive urban motorways that function sub-optimally because of a few,
relatively small missing links, such as the missing parts of the ring road around Melbourne,
or the still-absent link between a major national motorway in a small area of natural beauty
between Delft and Rotterdam in the Netherlands. Well-chosen connections within and
between different existing networks may therefore dramatically improve the total network
quality of a region or a country. The Regional Metro System under development in Naples
is an example. While it has very far-reaching network impacts, it can be much better
characterized as a collection of ‘missing links’ rather than as a single ‘mega’ infrastructure
project (Cascetta & Pagliara, 2008). Furthermore, even in the context of the construction of
completely new projects it is not unusual to distinguish different compartments of
policymaking or to group a number of differentiated and separated small projects under
one umbrella, such as the Cultural Forum in Barcelona, which covers about ten completely
different urban projects (including, but not exclusively, infrastructure projects), or the
Erdberger Mais in Vienna, whose flag flutters over an even larger number of small projects
(Salet & Gualini, 2007; Majoor, 2008). Finally, the boundaries of projects are usually not
clear-cut, and even when these characteristics are precisely defined at the beginning, they
often appear to change during the processes of decision-making because of their often
unforeseen interrelationships with other developments. The focus of this paper is on large
infrastructure projects and we therefore propose that this is irrespective of whether the
project in question is a new stand-alone infrastructure project, a combination of new
infrastructure links, or is part of an assemblage of different projects held together by an
integrated strategic perspective. Although this article looks primarily at complexity of
purpose and interest and more secondary towards uncertainty, the two concepts are kept
together. They are strongly related to each other. We consider complexity as the number
and type of components and the number and type of relationships between these. Thus
an increase in complexity often means it is more difficult to comprehend the effect of
influencing one element; hence, there is an increased uncertainty. Put it differently,
uncertainty are the components, relationships, and interactions we do not fully
comprehend or are even aware of. Complexity and uncertainty are thus strongly related.
Considering the complexity of these projects, a crucial question is whether projects have
primarily an infrastructural function or whether infrastructure is only part of a multipurpose development strategy. In this paper, we will focus on projects with a primary
infrastructure focus. We are interested in mega infrastructure ‘route type’ projects, such as
highways or railways. This is an important distinction because the context of social and
political governance differs greatly in the two cases, as does the way in which the project is
organized. A project with a primary infrastructure focus is likely to be organized within the
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margins of one policy sector (e.g. transport). Obviously, even then infrastructure projects
are not immune to other relevant economic, social and environmental conditions. In
addition, these projects will serve broader economic or social goals by improving the
accessibility for different categories of users, while having to take their environmental
impact into account. Nevertheless, it makes a crucial difference whether the project is
primarily organized as an infrastructure project, or as part of an integrated reconstruction
of an urban area. In the latter case, different types of interdependent aspirations (the
planning of offices, housing, or cultural facilities and environmental aspects) have to be
organized in a multi-functional manner (as in the Barcelona and Vienna examples cited
above). The interdependency of completely different functions and completely different
stakeholders requires project management which differs considerably from that of single
sector projects. Levels of complexity and uncertainty will also differ substantially in these
two types of projects. In this paper, we will thus explore only route projects that are
primarily set up as projects with an infrastructure scope. We will observe, however, that
during the processes of decision-making projects tend to evolve into complex multipurpose affairs because of the increasing significance of ‘secondary’ effects in the political
arena, such as in the social, economic and environmental dimensions. This changeability of
function and meaning amid a dynamic social and political context is one of the most
fascinating sources of uncertainty and complexity in mega infrastructure projects. A change
in political commitment and social mood seems endemic in long-lasting trajectories of
decision-making. The development and realization of mega infrastructure projects can
easily take 20 to 30 years. Within such a time frame it is not unusual to have recurring
rounds of decision-making, each involving different actors. This is one of the reasons why
the same controversies about the quintessence, aims and target area of a project may
reoccur during later stages. A recurring issue in this context is that those members of the
population who are going to be directly affected by the project become alert only during
the implementation stage when the first outcomes have become clear and visible, and only
then request a discussion of the basic premise of the project.
Ironically, when plans at the outset are framed as abstract and uncontested ambitions, they
more easily receive approval (Salet, 2008). Years later, as implementation takes place,
people turn their attention to the initial assumptions and simple goals with critical views
and insist upon more complex goals. Accordingly, the problem is that the initial, single
sector structure of the decision-making system tends to be too simple, and as such it is not
responsive and sometimes even counter-productive to the highly complex problems
emerging throughout the process. One way to tackle these problems of complexity and
uncertainty is through rigid measures to restore the ‘rational’, original project logic by de-
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emphasizing the social and political variety and restoring order via an instrumental setting
of goal, means and output (see the many claims for rational and sequential trajectories of
decision-making, the speeding up of decision processes by hierarchical solutions, etc.). We
doubt whether this quest for rational logic will be effective and responsive to the complex
realities and emergent properties of mega projects. We are in search of alternative ways to
make a positive use of complexity and uncertainty. We wonder how the awareness of
complexity and uncertainty can be used to better anticipate and prepare on decisions via
intelligent and pragmatic ways of learning. Before introducing this reflection and its
strategic and operational implications, it is useful to illustrate the conceptual challenges in
the real context of decision-making on a major route project in The Netherlands: HSL
South.

An illustration: planning the HSL South in the Randstad
Fundamentally different views on the project characterized decision-making regarding HSL
South in the Netherlands, a train route linking Amsterdam to Antwerp and Brussels. The
case illuminates the sort of strategic and operational learning that coping with a complex
and uncertain reality might require. In this paper, we focus on just one representative
phase and aspect of the process, namely the selection of the HSL route in the Randstad, a
highly urbanized area between Rotterdam and Amsterdam. The main source of
information is the extensive reconstruction of the case made by the commission installed
by the Dutch parliament to investigate decision-making on mega transport projects
(Tweede Kamer der Staten-Generaal, 2004b; see also Priemus, 2007a, De Vries 2008).
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Figure 1. Alternative routes for the HSL-South in the Randstad.
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Alternative routes between Rotterdam and Amsterdam were at the center of the political
and technical debate around the HSL South in the 1990s. Figure 1 shows some of the
routes considered. Different strategic perspectives on the project goals and means
emerged during the debate, of which three were pivotal: the first perspective was initially
the only one; the second and third emerged during the decision-making process. The first,
initial perspective revolved around the development of a competitive transport product
for the international traveller. The second, emerging perspective concentrated instead on
mitigating local impacts in general and on the preservation of the landscape of the Green
Heart (the central open area in the Randstad) in particular. The third and also emerging
perspective focused pre-dominantly on reinforcing the urban structure of the Randstad by
improving connections between the main cities, and on linking these cities to metropolitan
areas outside of The Netherlands. This multiplicity of strategic perspectives translated into
a number of dilemmas. From the transport development perspective, achieving the
shortest travel times between the main centers of population (traffic generators) seemed
crucial. This led to a preference for routes that would directly link Amsterdam, Schiphol
airport and Rotterdam by going straight through the Green Heart (such as the preferred ‘A’
route in Figure 1). The local impact mitigation and landscape preservation perspective
argued instead in favour of routes outside of the Green Heart which used existing
infrastructure corridors (the D route in Figure 1). From the perspective of reinforcing the
structure and position of the Randstad, the most important element was the linking of all
main urban centres to the HSL South. This meant not just Amsterdam, Schiphol and
Rotterdam but also The Hague, the seat of the national government and many international
institutions. This perspective was also based on a preference for the D route. Not all
perspectives were equally strong, however. Although the transport perspective was the
only option for a long time and was always preferred by the central government, the
environmental perspective acquired strength during the consultation process and became
an effective counterweight against the transport perspective. These two perspectives
eventually dominated the debate on alternative routes in the Randstad. Each had a clear
advocate: namely the Ministry of Transport and Public Works and the Ministry of Housing,
Spatial Planning and the Environment (VROM) respectively. VROM also supported the
third perspective on fortifying the urban structure of the Randstad by improving
connections between the main cities (the Randstad and its Green Heart are the main
pillars of the Dutch spatial planning doctrine, after all). However, this perspective tended
to be associated with a local lobby (most notably, the municipality of The Hague) rather
than with a national interest. For a long time the different perspectives seemed
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irreconcilable, given that the most desirable route for one perspective was the least
desirable for the other two, and vice-versa. Complete deadlock appeared imminent on a
number of occasions (Tweede Kamer der Staten-Generaal, 2004b; De Vries 2008). After a
long and turbulent process, and direct intervention of the Prime Minister, a compromise
between the first two perspectives was reached. The HSL would cut straight across the
Green Heart, but a tunnel would be dug under its most valuable section, reaching a
compromise between the first two perspectives. The only concession to the third
perspective was a High Speed Train ‘shuttle’ to The Hague: a service running a few times a
day on conventional tracks branching out from the HSL line in Rotterdam.
The process that led to this compromise provides fascinating insights into the organization
of strategic focus, into how actors learn, and into how redefining the strategic focus can
generate robust and flexible policy options. Crucially, however, the process also reveals
how opportunities for identifying even more robust and flexible options, or a ‘better
compromise’, can be missed. As we have seen, the final solution was, more than anything, a
compromise between the first two perspectives (transport and environmental), largely
crowding out the third, namely the Randstad perspective. However, during the debate,
alternative operational solutions combining all three perspectives were explored. The most
debated of these were termed the ‘Bos alternatives’, referring to a civil servant who had
developed a set of alternative route options on his own initiative, as a response to the
apparent deadlock (the most prominent is the C route in Figure 1). The common
denominator of these new alternatives was the aligning of the HSL with the existing A4 and
A13 motorways (running south of Leiden and The Hague and east of Delft in Figure 1),
which would achieve still-competitive travel times, avoid the Green Heart and create a fully
developed station in The Hague.
As a governmental commission confirmed, the ‘Bos alternatives’ were a good second best
option from all three perspectives (Tweede Kamer der Staten-Generaal, 2004b, p. 82).
Because they were new ideas, developed as a reaction to emergent dilemmas and the
threat of a deadlock, they had hitherto not been included in the official route selection
procedures (represented by the other routes in Figure 1). Their evident potential and the
very considerable public support they enjoyed almost instantly (including a majority in
parliament) ensured their later inclusion in the procedure. However, and this is a crucial
point, this did not take place in a way that allowed their full exploration because – it was
contended – doing so would have produced unacceptable delays in the administrative
and public consultation procedures. The decisive argument for discarding the Bos
alternatives was thus not so much substance but rather procedural matters, or what might
be termed the ‘institutional tunnel’. The same procedural argument would also be later
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used to advocate ‘not to learn’ from other crucial but emerging insights (Tweede Kamer
der Staten-Generaal, 2004b; Bertolini, 2010). In retrospect, the initial choice of route does
not seem to have ever been seriously questioned. Mitigation measures were accepted as a
necessary price to pay on the way to its implementation, but re-consideration of the
original choice was never a real option. Whatever the potential of alternatives, it was
always too late. Besides, the compromise route appears to have been a sub-optimal choice
in many respects (Priemus, 2007a; Bertolini, 2010), and one that could not have adapted to
newly emerging insights whatever the breadth of consensus (Tweede Kamer der StatenGeneraal, 2004b). In this, the HSL South does not seem much different from mega projects
elsewhere (Altshuler & Luberoff, 2003; Flyvbjerg et al., 2003). The key questions are: how
to improve on these characteristic problems of mega project decision making; how to
enlarge the opportunities for learning that are overlooked in current conventions; how to
recognize emerging complexities and uncertainties and find ways to cope with them. To
these questions we turn in the remainder of the paper.

Conceptualizing the responsiveness of planning
In search of a planning strategy that might be more responsive to these questions we first
need to reflect on some crucial assumptions of strategic planning. The next three
conceptual reflections serve to underpin our argument for a new style of strategic planning
in mega infrastructure projects as a form of intelligent and pragmatic learning:
a. The assessment and change of institutions;
b. The shaping of a learning environment;
c.

Balancing the generation and the reduction of a variety of policy options.

We will use these reflections as starting points for the elaboration of operational guidelines
in the next section.
Ad a. The change of institutions
Coping with complexity and uncertainty in mega projects never occurs in the blank context
of free and rational choice. The routines of decision making are nestled in customs,
conventions, formal rules and patterns of social norms (Altshuler & Luberoff 2003).
Institutional conditions empower and enable certain ways of dealing with complexity and
uncertainty while blocking others. Our question is how to establish a more open learning
attitude. Institutional theories devote a lot of attention to the constraining impact of path
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dependencies. Institutional economists indicate how sub-optimal routines may become
dominant because of the high transaction costs of institutional change (David, 1985;
Arthur, 1989; North, 1990; Simmie 2001). Pierson investigated similar sub-optimal path
dependencies as expressions of asymmetric political power (Pierson, 2000). The
‘tunnelling’ of decision-making in major route projects may be analyzed as an expression of
characteristic lock-in situations. In dealing with institutions, however, it is also important to
consider the changeability of these conditions, not just at abrupt ‘critical junctures’ but as
part of regular planners’ attitudes. Complex projects frequently require the establishment
of ad hoc forms of organization and deliberation in order to escape the rigidity of existing
routines and to find new common denominators. In these changeable processes, new
institutional meanings may arise. Institutions always carry meaning of past experience but
this meaning evolves permanently by assessment and reassessment in new practical
circumstances: institutional norms acquire new meaning in experiences of action. So, we do
not analyze institutional patterns as fixed and external constraints, nor as completely a
priori to action (Hall and Taylor, 1996). Institutional meaning has to be internalized in the
minds of participants in order for it to become effective. In other words, we are not
interested in the historic and external institutional constraints but in their actual
institutional assessment and re-assessment: the transformational potential of institutions
(Dembski & Salet, 2010). In order to analyze the transformational potential it is crucial to
investigate how different or conflicting preferences in the project are dealt with. Are
conflicting preferences avoided and screened off from the ‘relevant options’ of decision
making or are conflicts used for better deliberation on alternatives? As uncertainty and
complexity of projects holds a lot of political and financial risk, in practice the taking on
board of conflicting views is often avoided and institutional innovation resisted. Neglecting
the potential synergies of conflicting views, however, may harm the substantive relevance
of the outcomes, as the HSL South case illustrates. It is not easy to deal with conflicts: they
may be irreconcilable (Rein & Laws, 2000). It is worth noting that planning cannot solve all
conflicts, but the art of planning is very well suited to identifying innovative solutions that
might bridge different views. Focused on action, planning requires actors to advocate
feasible options in line with their principal values. Even if values are irreconcilable, the
consequences of different values and options can still be compared and innovative
solutions identified.

Ad b. The shaping of a learning environment
The second reflection is closely related to the first, namely seeing decision-making as a
process of learning and experiencing. The learning dimension has been explored in detail
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in the context of American pragmatism (see for a recent review Healey, 2009). According
to pragmatist thought, we do not need perfect certainty to proceed with planning. John
Dewey, one of the founding fathers of pragmatism, went even further by considering the
quest for certainty of knowledge itself as one of the main obstacles to intelligent
policymaking (Dewey, 1960). Attempts to achieve certainty of knowledge would result in a
sterile collection of cognitive knowledge, devoid of experience and action. Dewey radically
toned down the ‘spectator view of knowledge’. As a dedicated politician himself, he fully
realized that in the practice of decision-making and organizing of collective action, more
dimensions of ‘knowing’ are at stake than just the pure cognitive knowledge of expert
systems. He particularly highlighted such dimensions as ‘reflection’, ‘values’, ‘experience’,
and ‘emotions’. He further ascertained that human knowledge is always incomplete and
imperfect and that, for this reason, the knowledge of planning subjects per se is far less
complex than the planning practices they are engaged with. This insight led him to
conclude that one cannot cope with complexity and uncertainty by collecting even more
knowledge beforehand from a position of outside spectator but that the real meaning and
useful value of knowledge can only be learned by trying and probing it in processes of
experience (Dewey, 1964). This brings us to the crucial notion of the sociology of
knowledge, namely that knowledge is related to context and is situational. Sociologists may
have different notions of the definition of situational context (it is usually rather ‘ad hoc’
context in American pragmatism and more ‘structural’ and ‘historic’ in European roots of
sociology of knowledge) but the notion of situational knowledge does provide a clue on
how to cope with the problems of complexity and uncertainty (Rorty, 1982; Rittel &
Webber 1973). The basic idea is that knowledge constantly becomes richer and more
useful in processes of experimentation. As a consequence, processes of decision-making
express a clear intention to proceed down a specific path but the intention is to remain
sensitive to modification. Decision making has to be organized as learning processes in
practices instead of the implementation of solutions given a priori. Social facts and values
are always subject to different valuation which cannot be reduced to the same
denominator. Social facts and values can never be defined unequivocally. However, they
can still be unified. This actually happens time and time again in manifold daily practices
through action (Dewey, 1964). Action causes a certain trajectory to be followed because
one particular complex and irreducible array of possible options available is being
experienced. Thus, the seemingly irreducible complexity of cognition is reduced by action,
which actually creates a new practical situation that cannot be known completely and
unequivocally and eventually has to be followed by new action and experimentation.
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Ad c. The generation and the reduction of variety
The third reflection concerns the delicate balancing of the generation and the reduction of
variety of policy options. As mentioned above, the way to deal with complexity and
uncertainty is institutionalized in certain ways, and has to be experienced by action-based
learning. However, processes of institutionalization and experience do not always provide
the optimal combination of generating a variety of policy options to choose from, while
reducing their number to a ‘manageable level’ to aid strategic and intelligent decision
making. (Ashby, 1956). The absolute essence of intelligent decision-making is to pay
tribute to both parts of the process (De Bruijn and Ten Heuvelhof, 2004). This brings us to
one of the most stubborn problems of decision-making in mega infrastructure projects,
namely the risk of mismatches in the generation and reduction of variety of options. One
of the most frequent findings in empirical studies on decision-making in mega
infrastructure projects is that decision processes are organized in a manner that is far too
reduced to enable adequate decision-making on complex issues (see e.g. Priemus, 2007a).
Highly complex mega infrastructure projects are frequently treated as simple processes of
decision-making, risking not only the occurrence of errors but also the neglect of the
strategic potential of alternative options and the potential offered by recombination and
enrichment with other trajectories of policymaking. This risk is frequently present in
hierarchical and unitary settings of decision-making and in ‘tunnelled’ forms of framing and
project organization (Swyngedouw et al., 2002). On the other hand, in order to proceed,
options have to be limited. During the Dutch parliamentary enquiry, both sides of the
dilemma were poignantly summarized by W. Korf, project director of the HSL: “The
apparently logical sequence - first demonstrate the usefulness and necessity [of a project]
and then articulate and implement the decision – does not hold. The usefulness and
necessity of a project will continue to remain a matter of discussion. At some point,
however, a decision must be taken whether to sign the contracts or stop
altogether” (Tweede Kamer der Staten-Generaal, 2004a, p. 140). Adequate solutions to
this dilemma thus require a delicate balance between the generation and reduction of
variety in both the strategic and the operational realms of decision-making, or, in other
words, a balance between redundancy and parsimony of decision making (Scholl, 2005).
Instead of tunnelling the process of decision-making into narrow frames of thought and
action, an adequate level of strategic redundancy (that is, a reservoir of alternative options)
is required in order to enable recombining the paths of decision-making in (frequent)
cases of unforeseen circumstances (Landau, 1969; Low et al., 2003; Sagan, 2004) At the
same time, parsimony (that is the reservoir of constraints in practice) is needed in order to
proceed with a certain path of action.
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Strategic and operational learning
In the further elaboration and concretization of our planning approach it is important to
distinguish between the strategic and the operational levels of decision-making (Miller &
Lessard, 2008). At the strategic level a wide perspective on the mid-term or long-term
future is framed progressively, both with respect to the substance of the project and its
organization in order to keep a vital and shared mission at the horizon in the turbulence of
day-to-day decisions. At the operational level concrete decisions unfold in a controlled but
relatively open, step-by-step trajectory. The distinct levels fulfil complementary functions;
the optimal interaction between the two levels is framed as ‘strategic
instrumentalism’ (Etzioni, 1986). In practice, there are different ways to organize this
interaction. Usually, project management structure is established by directly-responsible
agencies to manage a chain of operational decisions. Strategic deliberation may be
established within this project management structure or it may be arranged beyond the
specific setting of the project, for instance in a more general urban or regional platform of
strategic planning. In the case of mega infrastructure projects it should be organized within
the structure of these projects. However, under tight financial and procedural conditions,
the level of strategic thinking and acting often tends to be rather thin (Flyvbjerg et al.,
2003; Rodriguez et al., 2003). We consider it crucial to organize the interaction between
the strategic and the operational as a ‘disjointed linkage’ by establishing a diverse and
multi-disciplinary strategic board at a distance from the daily project management. It
should incorporate and involve a variety of views (by organizing stakeholder meetings,
etc.), evaluating the project not just in the beginning but at regular intervals to monitor
progress. Although it is difficult preventing powerful actors influencing the selection of the
commission, transparency should prevent an unbalanced strategic board. In the next
section, guidelines are prepared for both levels of decision making.
The aim of the processes of strategic decision-making should be:
a. To frame and reframe the strategic mission;
b. To mobilize institutional capacity.
The aim of the processes of operational decision-making should be:
c.

To identify and implement robust and flexible options;

d. To create a learning context for the generation and selection of such options.

41

Ad a. Framing and reframing the strategic mission
Considering the innovative potential of institutions, the main challenge is how to frame and
reframe the strategic mission of a project. In principle, the strategic level of decisionmaking is the place where the links between multiple project goals and their effects should
be explored. Framing and reframing has to take the complexity of the project into account.
It requires consideration of consequences not directly tied to the functional purpose of an
infrastructure project. For instance, one should not just focus on infrastructure effects for a
new railway but consider ancillary interactive effects on the environment, economic
development and settlement patterns. The shift from a narrow functional instrumental goal
to a more complex set of interaction effects tied to multiple goals creates strategic
ambiguity. However, strategic perspectives on mega infrastructure projects are often
narrowed to simple frames of functional goals (the technical routines and norms at the
ministry responsible for the infrastructure, the political specialists, the economic interests
of producers, exploiters and organized consumers of specific infrastructures). This also
happened to be the case in the HSL South.
The intriguing question in the HSL case is why an authoritative combination of the different
goals - in particular the Bos alternative - did not emerge in an earlier stage. Obviously,
political preferences played a crucial role here. At the start of the project, the mission was
politically defined as a transport infrastructure challenge to connect the national railway
with the European high speed network and to improve the interconnectivity of Schiphol
Airport. So, the functional goals (the fastest connection) prevailed from the very beginning.
The environmental alternatives (avoiding a route through the Green Heart) entered at a
later stage as counter strategies. These were instigated by legal requirements (the
environmental impact analysis) and by the growing position of the political left. The
cabinet eventually decided for a compromise solution between the transport and
environmental objectives. The third relevant objective (the spatial improvement of the
Randstad) did not get political priority because it was considered as ‘local’ lobby. In the
final stage, the parliament showed interest in the alternative option but it was too late for
that option to become effective. This reduction of alternatives is often observed in
complex projects, not only as a result of political preferences but also because of the
reluctance to deal with the political and financial risks of uncertainty about the possible
outcomes (Swyngedouw et al 2002, Salet 2008). However, complexity strikes back if it is
neglected: it results in counterproductive impacts for further decision-making. In the
Netherlands, all mega infrastructure projects in the last 20 years suffered from this type of
insufficient institutional reflection on strategic principles and from the ensuing political
disputes over environmental impacts, social impacts, spatial organization and even financial
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and economic impacts (Tweede Kamer der Staten-Generaal, 2004a; Priemus, 2007a). It
seems that the structure for strategic decisions was not prepared to learn how to combine
different rationalities. The planning ministry eventually had to learn by the bitter
experience of controversy and by the repeated readjustment at the various stages of
decision-making.
The definition of strategic mission should thus be open enough to enable new recombination of multiple objectives and their interaction effects in different stages of the
project. The term ‘strategic mission’ has a specific meaning in this context. It is considered
as a ‘sense of direction’, something different than defining the end terms of an instrumental
and unequivocal objective. A strategic mission reflects the tension and interdependence of
different values and interests. It sets priority by weighing the different values, recognizing
the tension of (conflicting) underlying values, yet also maintaining the quality of strategic
ambiguity to enable new ways of operational concretization during the decision-making
process. Conversely, starting a complex and very uncertain project with narrowly-defined
instrumental objectives does not structure a process of deliberation: the project is likely to
get caught in its own web. The three basic deliberative forces in the Dutch case (the
infrastructure, the environment and the urban development) were never accorded the
same level of deliberation. The ideal attitude during this stage would have been an open
explorative attitude, reflecting willingness by committed and entrepreneurial participants
to share a mission, to consider different combinations of basic principles and to adapt to
different, evolving social and political contexts.
Ad b. Mobilizing institutional capacity
Framing has two dimensions. It requires not only the definition and redefinition of the
strategic mission of the project, as discussed above, but also inter-organizational
empowerment in line with this mission. In practice, the organization of this action
framework is often not in line with the mission statement of the project (Schön & Rein,
1994; Salet 2008). To generate institutional capacity at strategic level in a context of multiactor and multi-level governance, interconnectivity needs to be organized. As major
infrastructure projects integrate more and more with economic, social and environmental
development, the context of decision-making has to become much more articulated.
Instead of the traditional sector and area-based - and often government-led - planning
approaches, current strategic planning in relation to mega infrastructural projects has
become a challenge of co-production, interconnecting the institutional capacity of
governmental agencies from different sectors and at different levels of scale and also of

43

interconnecting various sorts of market and civic organizations. Organizing legitimate and
effective strategies of action in this multi-layered context requires the mobilizing and
linking of entrepreneurship in a broad range of domains. The organization of power
needed to accomplish the mission of major infrastructure projects has become a relational
phenomenon. Stoker labelled this change of power as the change of ‘power over’ into the
relational and more enabling concept of ‘power to‘ (Stoker, 1995). The success of
leadership has become dependent on the quality of networking, on the ability to involve
different actors in different stages of the project.
Thus, a certain redundancy of sources of knowledge and channels of communication
(through overlap in organization, duplicated forms of control, etc.) has become important
in an evolving decision-making arena where during the process participants with new
interests and new rationalities enter the game. The configuration of policy actors must have
enough degrees of freedom to enable recombination of policy arrangements when
conditions change.
In major infrastructure route projects, usually, the organization is led by agencies or
consortia with the strongest interest in the successful realization of the primary functions of
the project. This can be the ministry of transportation, the national railways, or a private
sector consortium. There is nothing principally wrong with this organization principle
(Coleman, 1990). It makes sense that a watchful agency actively encourages the progress of
the project– by resolving bottlenecks and by continuously searching for solutions and
mobilizing new resources. Furthermore, such an approach may allow the lead player to
internalize negative external effects, for instance by negotiating with neighbourhood
associations, consulting with environmental groups, buying out litigants, etc. (Savitch &
Kantor, 2002). On the other hand, the obvious risk is that the scope of the project is
narrowed by the project’s selective management and that those involved fail to learn from
the phenomenon of controversy and opposition (Rodriguez et al., 2003; Flyvbjerg et al.,
2003). The HSL South case demonstrates this risk. The leading Ministry of Transport was
not responsive to the emerging secondary effects of the project (with regards to the
environment and urbanization). Strategic power was organized hierarchically instead of
inter-relational leadership; this produced sub-optimal results. The problem in cases like this
is not that the operational decisions are made by the central management. The problem is
that interaction between the operational steps and strategic reflection falls short. In order
to adequately meet the challenges of complexity and uncertainty, deliberation on strategic
mission has to be arranged at various intervals throughout the project. Strategic reflection
should not be hierarchically centred around the centrally involved project management.
Rather, it should be organized as relational leadership by involving other actors and
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rationalities in the core group involved in strategic exploration. It is crucial to organize
platforms of reflection and advisory boards, authoritative and independent from the daily
management, and consisting of different backgrounds and expertise.
Ad c. Identifying and implementing robust and flexible options
The understanding of what the project should, and could, be is liable to evolve during the
course of the decision-making process. Changes are intrinsic to the very nature of mega
infrastructure projects and, crucially, the details of the changes are by and large not
predictable. Awareness of the system-wide implications of the project and perceptions of
its functional meaning also evolve. For instance, what was originally thought of as a
transportation project becomes an urban development or a landscape preservation
project as well, as was the case with the HSL South. As the perception of the nature of the
project crystalizes, opportunities for synergy emerge, as do threats of conflicts with other
developments. Making the most of these opportunities for synergy and adequately
managing conflicts requires a degree of sophistication and adaptability in the project
strategy and organization which typically proves very difficult to achieve (because of the
many path dependencies in the project organization and decision-making procedures).
Accordingly, opportunities for synergy are lost, and conflicts tend to be solved on a rather
ad hoc basis. Because of the very long time span of the process in a mega infrastructure
project, changes in social and political conditions are inevitable. To respond to these
changes, new decision-making rounds are often started over and over again, leading to an
endemic situation in which, for some, it is always ‘too late to start a discussion’, while for
others it is always ‘too early to take a decision’. The resulting impasses tend to be resolved
by ad hoc, opportunistic compromises rather than by a new synthesis, if they get resolved
at all. The HSL South case poignantly illustrates all this, as do experiences elsewhere (see
e.g. Altshuler & Luberoff, 2003).
What should be done to cope with this intrinsically emergent nature of the challenge of
mega infrastructure projects? The most common approach tries to reduce this complexity
and uncertainty by simplifying the decision process; that is, by narrowing the scope,
speeding up the procedures, and limiting the involvement of affected interests. However,
the inherent complexity and uncertainty of the project will often backfire. Furthermore, in
pluralistic, democratic societies such simplification is not even feasible. More often, then,
complexity is dealt with ‘marginally’ as it becomes manifest (e.g. through the accumulation
of measures to mitigate adverse local impacts). However, the opportunities that a new
situation might also provide are therefore lost. Moreover, marginal solutions alone will
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inflate costs, as they simply add new elements to what has already been budgeted for.
Local impact mitigation costs account for a substantial proportion of cost increases (Troin,
1995; Altshuler & Luberoff, 2003; Tweede Kamer der Staten-Generaal; 2004a). We
propose instead an acceptance of the complexity and uncertainty of mega infrastructure
projects and their unpredictability, and thus the emergent nature of opportunities and
threats. This fundamental acceptance would redefine the challenge as that of identification
of robust decisions and actions; that is, decisions and actions that are able to perform well
in a variety of future technological, social and political conditions (which cannot be fully
anticipated). In the HSL-South, the Bos-alternatives were interesting precisely because the
held this promise of robustness. At the same time, acceptance of complexity and
uncertainty would require preserving flexibility in the decision-making and
implementation process – or, in other words, the possibility to take decisions and
implement actions at a later date when more is known about relevant project conditions. In
the HSL-South, it would have meant postponing final decisions on the route as far as
possible, so that better alternatives could emerge from the debate. These are the core
principles which underlie planning and management approaches that build on the
recognition of the unpredictability and uncontrollability of the outcome, and these are
beginning to be recognized and explored in a growing variety of fields (e.g. Holling, 1978;
Walters, 1986; Dietz et al., 2003; Lempert et al., 2003; Friend and Hickling, 2005; Bertolini,
2007).

Ad d. Creating a learning context
How, then, should robust measures be identified? How should flexibility be preserved?
Robust measures acknowledge the inevitability and incommensurability of differences; that
is, differences in the interpretations of the subject matter of the mega project, and
differences in the conditions (in particular social and political) surrounding development
of the mega project. Moreover, robust measures can cope with these differences, rather
than attempting to overcome them or assume they will be solved by some external force.
In the HSL South case, the ‘Bos alternatives’ seem to be an example of such robust
measures. They imply the symmetric identification of measures that are not robust, as they
contradict potential project interpretations and conditions, and thus the need to leave
options open, or preserve flexibility. In the HSL South case all other route options seem
less robust, as they neglect alternative definitions of the problem. Accordingly, identifying
robust measures implies engaging with a variety of views of what the project and its
surrounding conditions could and should be, and to do that during a phase in the process
where there is still scope to alter the course more than marginally. These different views –
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and the different actors proposing them – have to be proactively solicited and made to
interact with each other in order to identify potential problems and solutions and find
common ground. Only when views are sufficiently contrasted to reflect the multiple
implications of the project can the common ground be robust. This does not mean it is
always easy, or even possible to identify robustness and preserve flexibility. After all,
infrastructure is by its very nature for an important degree irreversible. However, it should
be a proactive quest, and when unfeasible, awareness of the risk taken should be present,
monitoring of evolving conditions should be in place and hedging measures should be
identified (Bertolini, 2007; Marchau et al., 2008). The project organization should therefore
continuously probe the context, solicit different views and seek confrontation with
different actors, as already mentioned under point b.
In this sense, the approach is similar to that of (re-)framing approaches (Schön & Rein,
1994; Rein & Laws, 2000) and to other approaches that deal with situations of deepseated conflict. However, the irreversible nature of mega infrastructure projects must also
be recognized. It is not just a matter of involving different interests and views – as in a naïve
interpretation of collaborative planning theory - but also of gearing such involvement to
the identification and implementation of the complex web of legal, financial, and technical
measures that can incrementally materialize the project while at the same time keeping
future options open. This is a huge professional task, which is just beginning to be explored
with, for instance, the application of real-option approaches to cost benefit analysis or of
system engineering approaches to project design (Brand et al., 2000; Kennisinstituut voor
Mobiliteitsbeleid, 2007; Miller & Lessard, 2008), along with the investigation of new types
of legal, financial and technical arrangements that these new approaches would require. It
is also a huge political task as it requires the redefinition of what the public debate should
be about, namely not so much ‘one project’ but rather a set of ‘conditions’ to allow
different, as yet undefined ‘different projects’ be identified and implemented in later
stages (e.g. in the case of the HSL South, not just an infrastructure project, but also an
environmental and urban development project). Finally, it is a huge organizational task as it
requires a project organization that can constantly adapt (with different goals, means,
structure, activities, people) as the nature of the project evolves, and without losing a sense
of direction. A learning context thus has to be created that enables this task to be done
and provides the opportunity to generate and select options throughout the whole
process.
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Discussion and conclusions
All told, the route of opportunistic compromises now characterizing mega project
decision-making appears to lead to sub-optimal outcomes (see also Altshuler & Luberoff,
2003). In response to this conundrum, we explored the potential of four alternative,
complementary pathways that could have led to better outcomes. None of these pathways
present easy answers. Mega infrastructure projects are irreversible to a considerable
degree, a characteristic that inevitably affects the decision-making process. Still, the
pathways may provide a focus for the analysis of the decision-making process and help the
search for improvements. We realize that there are always specific power relations in play,
especially in such complex projects. However, to bring the analysis of these relations at the
level that would do justice to them would require an separate paper where there is space
to move from abstract concept, to empirical data, and back to abstraction. Therefor we
chose to focus on these four pathways.
As far as the specific context of the case of the HSL South is concerned, the Dutch
parliamentary enquiry advocates a more thorough, divergent, and transparent exploration
of alternatives in the initial phases of the process (Tweede Kamer der Staten-Generaal,
2004a; see also Priemus, 2007a). This would guarantee that more informed choices would
be made in the beginning of the process. Flyvbjerg et al. (2003) suggest a possible,
additional approach directed primarily at increasing stakeholder accountability and public
awareness of the risks. This would ensure that risks are distributed more evenly and that
more effective ways of managing them are identified. Although all of this is important, it
should also be acknowledged that it does not eliminate the problems of complexity and
uncertainty discussed in this paper. Accordingly, both the exploration of alternatives and
the assessment of risks could not be carried out once and for all because social and
political conditions and views on policy options will keep changing, soliciting new solutions
and putting existing ones in a different light. A complementary direction of improvement
would thus require a more robust and flexible approach to project development and,
through this approach, increase opportunities to translate the lessons learned into new
decisions and actions.
Multiple, changing views on policy options are an intrinsic feature of mega infrastructure
projects as they result directly from the unique sources of uncertainty and complexity that
characterize them. The ensuing challenge does not seem to be how to overcome this but
rather how to shape the interaction between actors in an evolving institutional context in
ways that allow them to continue to learn while exploring the scope for joint action. We
discussed reflective notions regarding the potential of institutional change when conflicting
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views are included in the decision-making of a project and strategic ambiguity of the
project mission enables new combinations in the following rounds of decision making; the
processes of learning which enable project teams to deal with emerging realities; and the
balancing of the need to generate and reduce the variety of complex decision-making
processes in order to identify robust and flexible solutions.
Using this reflective framework we identified four pointers on how to proceed in the
complex and uncertain contexts of strategic and operational decision-making. The first of
these devices, the deliberate framing and reframing of the strategic mission, emerges as a
core item in practices that neglect the relevance of dealing with the complexity of different
interests and rationalities. In particular in route projects with a primary focus on the
infrastructure function, the typical sector organization tends to overlook the rationalities of
secondary effects (such as the environment and the social and economic forces of
urbanization). Indeed, a lot of projects get stalled in the tunnels of decision-making
because of their overt limitation to primary transport functions. Acting in a strategic way
requires a positive use of tensions and possible conflicts between different objectives. The
same applies to the second device regarding the mobilization of institutional capacity.
Making things work means arranging the co-evolution of social and political energies
instead of triggering negative energy in those groups that are excluded from the processes
of deliberation. Third, we have argued that robust policy options need to be identified.
Such options enable open and future decision-making on matters that have not yet been
settled, and thus preserve flexibility. Finally, in the selection of operational choices, an
experimental attitude should serve as a guarantee for the testing of different options and
the creation of a learning environment.
Our analysis of decision-making in mega infrastructure projects made use of many classic
conceptualizations and experiences of planning and decision-making under conditions of
complexity and uncertainty. The strategic embedding of substantive focus, the mobilizing
of different energies, the trying and probing of action in a learning environment and the
selections of robust options are not completely new principles. We tried to combine and
update these old stratagems in the context of mega infrastructure projects and – as was
illustrated in the case presented – we concluded that it still appears to be very challenging
in practice to meet the conditions of uncertainty and complexity in mega project decisionmaking. Simplifying the decision-making structures, as often advocated and practiced,
does not seem to lead to an adequate acknowledgement of these conditions. Instead we
are left wondering how different and changing perspectives on policy options can be
brought into interaction in ways that maximize the opportunities of strategic focused
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practices of learning and acting. We proposed some general principles on how to do this
but the further articulating and testing of these remains a major undertaking.
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Introduction
The planning of an infrastructure mega project is like a big obstacle course: there is always
something to trip over. These projects are extremely complex and controversial and as a
result there are continuously new surprises, challenges, and problems to deal with. In any
project, stakeholders need to have a well-developed adaptive capacity to respond to
these challenges. Current policy does not take this need for adaptive capacity sufficiently
into account. The current approach in infrastructure mega project policy seems rather to
simplify complexity by reducing it to numbers in, for instance, decision-support models
(Hooghiemstra et al., 1999; Miyamoto et al., 1996; Montmain et al., 2009; Salling and
Banister, 2009; Salling et al., 2007) or by limiting the opportunities to disagree with the
plans using special laws and ‘fast track’ procedures (Elverding, 2008; OECD, 1993, 2004).
The main concern seems to be to reduce time and cost overruns, even though these are
just as often caused by politically motivated decisions, as by technical or procedural
inefficiency (Akintoye et al., 2003; Altshuler & Luberoff, 2003; Bruzelius et al., 2002; English
& Guthrie, 2003; Flyvbjerg et al., 2003; Flyvbjerg et al., 2002, 2006; Glaister, 2008; Klijn &
Teisman, 2003; Koppenjan, 2005; Priemus, 2008; Siemiatycki, 2010).
And yet while there is also a relatively well-developed movement amongst academics
towards more adaptive decision-making and planning processes (Bertolini, 2007; Gregory
& Failing, 2002; Marchau et al., 2010; Priemus, 2010), the practice of mega project policy
seems to be moving in the opposite direction. Thus there is a discrepancy between
academic literature and policy. While theory moves towards more adaptive planning and
decision-making, the practice of mega projects, and especially the contextual policy, is
moving in the opposite direction. There might be different explanations for this. There are
issues of entrenched power relations and of institutional obduracy, but there are also issues
of communication between theory and practice. One problem in this last respect is the still
very different level of abstraction in which theory and practice operate: seen from theory
practice might not be reflective enough, but seen from practice theory might seem too
stylized. On the theory side, improving on this thus requires it being more specific on the
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mechanisms through which decisions are made in the practice of planning mega projects.
Accordingly, this article wants to explore the type of adaptations made in the cycle of
planning, decision-making, and constructing a large project, and the mechanisms that keep
a process in inertia or move it forward from deadlock by adapting. Our hypothesis is that
these different mechanisms determine the adaptive capacity of the decision-making and
planning process and thus its ability to overcome deadlock. Insight in this will articulate and
specify existing theory and might also help more concretely understand how practice can
improve.
To do this we will develop a conceptual framework that enables us to study and classify
adaptations. This framework will build on the work of authors (mentioned above) whom
feel that, in the face of irreducible complexity, a radically different approach to planning is
necessary: an approach that cultivates adaptive capacity in the planning organization and
decision-making process. The framework consists of a typology of four different sorts of
adaptations, or lack thereof: incremental, radical, socio-historical and inertia.
Complementing the above-mentioned, mostly theory-driven studies, we aim in this paper
to empirically derive insights from the actual practice of mega project planning. In order to
do this, the framework is applied to a mega project in the Netherlands to explore the
patterns of and the mechanisms behind the adaptations made in the planning process. The
project, RandstadRail, is an interregional light-rail project that has innovatively linked two
different regional systems, and that has been also reasonably successful in managing cost
and time overruns. However, the project was also riddled with deadlocks and bottlenecks:
it took about 20 years to reach an administrative agreement between the different
governmental organizations involved in the project. Our assumption is that the planning
and decision-making process of this project will have seen many sorts of adaptations to
overcome these deadlocks and bottlenecks, and is therefore an interesting case study for
exploring adaptation patterns. In particular, we will ask: What moments of adaptation can
be identified in this project and what mechanisms drove these adaptations? Are there
lessons to be learned for other projects? What might constitute adaptive capacity in the
practice of infrastructure mega project planning and decision-making, and how might
adaptive capacity be cultivated?
In this article, the conceptual framework of adaptive capacity is developed in section 2.
Section 3, discusses the methodology used in the empirical research. Section 4 presents
the analysis of the case and the adaptation patterns and mechanisms found. The conclusion
and discussion section presents the insights derived from practice (rather than theory) on
the need for and mechanisms of adaptation. The general response to deadlock when
developing mega projects is to make incremental adaptations like mitigation measures. It
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seems that only with strong opposition or deadlock, more radical adaptations become
possible and that these do not necessarily lead to more expensive projects or to delays. A
more pro-active approach towards developing adaptive capacity might even speed-up
the process. The tendency in policy to move towards a more simplified planning and
decision-making process is likely to work counterproductive if adaptive capacity is not
taken into consideration.

Adaptive Capacity
This section relates the concept of adaptive capacity to organizational learning theory. We
define adaptive capacity as the ability to adapt to actual changes in the context or changes
in the perception of the context by the actors involved. It is similar to the definition used in
ecology (Folke et al., 2002; Folke et al., 2005; Hagmann & Chuma, 2002; Shrivastava, 1983):
“systems with a high adaptive capacity are able to reconfigure themselves when subject to
change without significant declines in crucial functions” (Folke et al., 2005: 452). According
to this literature, to be sustainable in the long run it is crucial for ecological systems to be
able to adapt to changes in their environment. Applying this insight to our object of study,
we assume that the adaptive capacity of the planning and decision-making process is
crucial to the long-term sustainability of the mega project.
Based on an analysis of literature on adaptations, Smit et al. (2000: 229) argue that it is
important to identify three components of adaptations. The first is the system of interest,
which in our case is a mega project and the actors associated with it. We see actors as part
of an association connected to each other around a general theme (Latour, 2005), in this
case the mega project. We are interested in the adaptations made throughout the process
and therefore look at this association of actors and trace their actions in relation to this
process. The second component is the related stimulus. What is it the planning process is
adapting to? This is the subject of the empirical analysis in section 4, which identifies
several stimuli. The third aspect is the processes and forms involved. What are the
mechanisms behind these adaptations? This is the core question of the paper and will be
also answered in section 4.
As an association of actors can be said to resemble a very loose organization of all actors
interested and allowed to participate, and as in social systems learning is strongly related to
adaptation, we chose to take inspiration from organizational learning theory for
development of our conceptual framework. In their seminal work ‘A Behavioral Theory of
the Firm’, Cyert and March introduce organizational learning and define an organization as
“a coalition of individuals, some of them organized into sub-coalitions.” (1963: 27). “To
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assume that organizations go through the same processes of learning as do individual
human beings seems unnecessarily naive, but organizations exhibit (as do other social
institutions) adaptive behaviour over time” (1963:123). In figure 1 we present our
conceptual framework: a contextual change triggers adaptive capacity of the planning and
decision-making process, leading to different types of adaptations and outcomes
depending on the mechanisms activated. There are four types of adaptations, with their
learning counterparts between brackets: incremental (single loop learning), radical (double
loop learning), socio-historical (triple loop learning), and inertia (zero learning) (Argyris &
Schön 1978; Shrivastava 1983; Sun & Scott 2003). The main question of the article is then:
what are the main mechanisms driving a project towards a particular type of adaptation or
inertia? And with what impacts on the process and the project?

Figure 1: Conceptual scheme

Incremental adaptation relates to the idea that change comes in many small steps (Cyert &
March, 1963) and that organizations learn incrementally (Argyris & Schön, 1978).
Individuals and organizations often adapt because they detect errors that need to be
corrected. However, generally it is not desirable to fundamentally change present policies
or present objectives as that often requires large investments in time, money, and skills. For
a rail line to be successful it might be good to shift from heavy rail to light rail, but the
direct investments that need to be made might be so considerable that the potential
future benefits are put aside. The benefits are in the future but the costs are right now.
However, complex problems can rarely be solved within the safe boundaries of current
procedures, objectives and policies. A more severe adjustment is needed. Indeed,
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sometimes radical adaptations are necessary. Radical adaptation involves the adjustment of
objectives, policies, and practices in a fundamental manner. Organizations, for instance,
sometimes need to radically renew themselves to survive strong competition and adapt to
newly emerging technologies (Crossan et al., 1999). As in the example mentioned above,
an investment to change from heavy rail to light rail might be the only way for some rail
routes to compete with the car.
In certain situations, adaptations made to the institutional and social context of an
organization are the only way to deal with persistent issues. These have a lasting impact on
future practices and change the playing field. These adaptations need not always be
directly related to the mega project but do have a direct impact on the project and its
association of actors. For instance an institutional change from a centralist state to a
federation, as happened in Belgium in the nineties, will have a strong impact on the
association of actors surrounding a mega project such as the high speed train between
Amsterdam and Brussels. Sometimes these adaptations can offer a way out of certain
deadlocks and bottlenecks in the decision-making process by causing a rupture in the
existing political and power structures (Kenny, 2006; Sun & Scott, 2003).
Next to moments of adaptation, there are of course many moments when adaptations do
not take place. For our purpose we do not look at all moments of non-action but we
discuss moments of inertia. This is a situation in which there is a pressure or necessity for
adaptation, yet none is made (similar to the concept of zero learning discussed in Romme ^
Van Witteloostuijn, 1999). This happens because the general preference in organizations is
to continue with existing institutional routines (Bateson, 1973) in which new information is
routinely acquired or there is an automatic response to a stimulus.
Now that the conceptual framework has been developed, we will use it to explore a mega
project and search for the moments of inertia and adaptation and the mechanisms we see
behind them. The main question will be deconstructed into two sub questions. What type
of adaptations can we identify and what mechanisms are at work behind these
adaptations? With what impacts on the process and the project? The conceptual
framework offers a structure to analyze adaptation within the highly dynamic process of
planning and constructing a mega project. The next section discusses the research design,
case selection and analytical techniques used to come to an answer.

61

Research Design and Methodology
This research uses a case study research design: “A case study is a empirical enquiry that
investigates a contemporary phenomenon within its real-life context, especially when the
boundaries between phenomenon and context are not clearly evident.” (Yin, 2003: 13).
The adaptive capacity of the planning process is clearly a phenomenon that is in
continuous interaction with the context. The case study method is especially useful to look
at “how?” questions (here the mechanisms behind the interactions between planning
process and context) and to enable the use of insights emerging to generate hypotheses
that might apply to a wider population (Gerring, 2007). We analyze a Dutch interregional
light-rail project called RandstadRail. It is a large project that involves planning on and
between different levels of government, spatial scales and transportation systems. Most
importantly, it is a project that, while ultimately considered successful by many, had to
overcome many bottlenecks and deadlocks in the planning and implementation process.
Based on the assumption that in order to do this the project had to adapt, we expect it to
be an excellent case to apply our conceptual framework and thus explore patterns and
mechanisms of adaptation.
In this article the structured narrative interview is the primary source of data. This type of
interview focuses on stories that subjects tell, on their recounts of past events. The
interviewees are prompted to reconstruct the process without being pushed into a
hypothesis-driven direction: “After the initial request for a story, the main role of the
narrative interviewer is to remain a listener, abstaining from interruptions, occasionally
posing questions for clarification, and assisting the interviewee in continuing to tell his or
her story.” (Kvale & Brinkmann, 2009: 155). We chose this method in light of the
exploratory nature of our enquiry into mechanisms. In addition, we fortified the
information gathered from these interviews with that from more structured interviews and
document analysis.
For each of the projects, different stakeholders were interviewed. The following prompting
questions were used to solicit a narrative on the moments of adaptation:
-

What were the crucial moments in the decision-making and planning process?

-

What were the moments of breakthrough or stagnation?

The research design could be defined, most closely, as abductive, since the analysis of the
data combines deduction and induction. We chose this in order to be able to identify the
crucial moments of adaptation, to identify the underlying mechanisms, and the impacts of
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adaptation or inertia. Sections of each interview are inductively coded when the
respondent identifies a crucial moment or a moment of breakthrough or stagnation. These
moments are subsequently deductively coded into the type of adaptation: incremental,
radical, socio-historical, and inertia. Quotations are coded as incremental when the changes
described do not have an impact on the main goals, mission or preferred design and route
of the project. Radical adaptations, by contrast, are coded as such because they do have an
impact on all of these aspects. In quotations where adaptations indicate a break from past
practices and institutions, they are coded as socio-historical. Finally, moments are coded as
inertia when the quotation discusses a crucial moment of no change or of stagnation. There
are also quotations that show crucial moments which do not fit the typology because they,
for instance, do not discuss the moment in terms of change or non-change. These
quotations are coded as unclassified. The coded sections are then inductively coded for
mechanisms that influenced the adaptation. Coding is done within Atlas.ti 6.0 software. The
motivation behind this approach is to analyze the adaptive capacity of planning and
decision-making processes grounded in actual mega project practice from an empirical
basis. The developed adaptive capacity typology is used to structure the analysis without
forcing predefined hypotheses on the empirical work.
There are 14 extensive interviews, covering all the main types of stakeholders involved in
RandstadRail, all done by the same person following the same questionnaire. We stopped
at this number of interviews as we at that point reached theoretical saturation (Bryman,
2008): that is, no new information was being added, as new interviewees started
mentioning the already-identified moments in similar ways. Table 1 provides a classification
of interviewed stakeholders.
Table 1: Classification of stakeholders narrative interviews.

Type actor
National
government
Regional
government
Local government
Rail Network
Provider
Municipal
Transport
Aldermen
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#
1
1
1
1
1

Type actor
Transportation
company
Academic expert
Local community
member

#
1
1
1

Of course, the reconstruction of the case is not done purely on these interviews. There are
also 14 other interviews that feed into the reconstruction of the case, bringing the total of
interviews for the case at 28. These questions focussed on particular aspects such as
sources of complexity and uncertainty, context, and project success. Furthermore, official
documents and newspaper articles have also been incorporated in the reconstruction of
the case and selection of interviewees. However, to explore the value of the conceptual
framework, the focus of the analysis is, as mentioned above, on the crucial moments of
breakthrough and stagnation identified by the stakeholders in the narrative interview.
Section four will present the empirical results and analysis from the RandstadRail case
study. In this section we will discuss the moments of adaptations in their respective
categories and then endeavour to identify the mechanisms behind these adaptations.

Adaptations and adaptation mechanisms in RandstadRail
RandstadRail is an interregional transportation project in the city regions of Rotterdam and
The Hague. It is one of the first light-rail transport projects in the Netherlands that
connects two regional transport networks. As a result of the prominence of the regions,
there is a multitude of actors other than the national state which has a dominant stake in
the project (these include: the Province of South-Holland; the regions of The Hague and
Rotterdam; the municipalities of the Hague and Rotterdam; and smaller municipalities).
During the planning process, RandstadRail developed into a hybrid project consisting of
three transport modes: metro, tram, and bus. The metro connects the city centres of
Rotterdam and The Hague. The metro line also links several new towns between the two
cities. The second section consists of two tramlines between The Hague and Zoetermeer, a
satellite town of The Hague. The third element is a bus connection between Zoetermeer
and Rotterdam. However this last section has yet to be developed. The routes are shown in
figure 1. The planning process experienced repeated deadlocks and bottlenecks as
conflicts arose among the regions and between the regions and the national government,
mostly regarding financing and competence issues. Eventually a financial agreement was
made (the regions got the requested funding from the national government in a lump sum,
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but could not claim more in the case of cost overruns) and the organizations were
reasonably successful in controlling time and cost of project implementation. The project
was also successful in attracting, and even surpassing, the amount of predicted passengers.
Table 2 provides a chronology of the project.

Figure 2: Route RandstadRail (schematic)

Table 2: Timeline RandstadRail

Date
1989:

Event
First plans surface for a region public transport network linking The
Hague with Rotterdam.

1995:

The public transport companies RET, HTM, ZWN (now Connexxion),
and NS take the initiative by publishing the report “RandstadRail, de
file voorbij”
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Date
1995:

Event
Introductions of the Stadsregio Rotterdam (SRR) and Stadsgewest
Haaglanden (SGH, The Hague Region)

November
1996:

Exploration study. SRR, SGH, and the Province of Zuid Holland
suggest a light rail system that would cost between the 3-6 billion
NLG (€1.3- €2.7 billion). The national state asks for solutions
requiring less investment

December
1999:

Additional advice by the RandstadRail Steering Group (State, PZH,
SRR and SGH) to achieve higher quality of transport by suggesting
to link the lines to the urban rail networks and make the line
between Rotterdam and Zoetermeer a high-quality bus line. The
foreseen investment is €0.84 billion.

December
2001:

Administrative Agreement between the State and the Regions about
the financial aspects pending the subsidy application

December
2002:

Approval of the application by the Minister of Transport. This
enables the regions to continue with the preparations for
construction.

June 2003:

Start of construction in Rotterdam.

September
2005:

Concession for transport and maintenance of the infrastructure in
the region Haaglanden and the RandstadRail lines 3 and 4 is given to
HTM

February
2006:

Concession for transport and maintenance of the Hofplein line
section (the Erasmus line) is given to the RET

November
2006:

Derailments of line 4

October
2007:

Lines 3 and 4 are fully operational between de Uithof and
Zoetermeer Oosterheem. This means that RandstadRail The Hague is
now fully operational

August 2010

The Rotterdam Section of RandstadRail becomes fully operational
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Incremental adaptations
The crucial moments mentioned by the interviewees and coded as incremental changes
mainly focus on the following topics:
-

The decision not to put the project out to an open tender

-

Adaptations during construction of the tunnels

-

Combining the two transport systems

Tender
RandstadRail was developed during a period of neo-liberal reform in which market
mechanisms had to be introduced in the public transport sector. Policymakers often
referred to European legislation, claiming that privatization was unavoidable. At the end of
the 1990s, it was thus seen as a logical step to put the project out to public tender.
However, both regions were hesitant to do so as one transport organization had just
recently been privatised (Rotterdam) and the other was still a municipal department (The
Hague). They thus opposed a radical change. In the end, the governments gave both
companies the first right of tender. An alderman from The Hague recalls: “We would not
put the whole of RandstadRail to the market, but we would give the current providers an
important stake in order to cooperate during the whole start-up of this project.” While
they did thus yield to pressures for privatization, the regions successfully mitigated the
impact by obtaining the first right of tender for their transport providers. The change
towards public tender was a radical change; however, the adaptation was only incremental,
as this effectively neutralized the effect of an imposed change of the legal environment and
of the practice of public transport provision.
Adaptations during construction of the tunnels
Respondents saw the construction of the tunnels as a sequence of incremental adaptations.
These adaptations were mainly of a technical, problem-solving nature. For instance, the
foundations of a certain building obstructed the drilling path. This was solved by removing
some elements and caused only a minor delay. Such technical adaptations to the
construction process are incremental adaptations because they do not change the nature
or route of the project, but they are nevertheless essential. Respondents feel that these
types of problems always occur when you are digging in the ground. It is therefore crucial
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that there is sufficient knowledge and expertise in the project organization to deal with
these emergent problems. The general project manager states: “Generally a project
organization is always finishing a project with blinkers on. A good project manager tries to
look to the future to prevent and to make sure that when he sees risk [it is possible] to
manage it. And that he solves the problem.” Not being able to deal with these demands
can lead to severe cost and time overruns. For instance, the tram tunnel in The Hague (a
related but separate project) required many of these incremental adaptations, but they
were not always carried out adequately or promptly enough. It took several years to seal
the tunnel’s walls in order to prevent moisture from leaking through them because of the
lack of technical know-how or an inability to make a more radical adaptation to the design.
Generally it seems that mega projects have many unforeseen, emergent problems of a
technical nature. To be solved they require incremental adaptations, and thus the presence
of technical adaptive capacity in the project organization.
Combining the two transport systems
The decision to combine the two transport systems (metro in Rotterdam and tram in The
Hague) followed a long period of deadlock. The functional specifications remained
unspecified for a long time because both regions wanted to use the existing light rail
systems in their respective regions. “It was clear for The Hague: ‘we are not going to pull in
the Rotterdam metro into The Hague’ And for us [the Rotterdam Municipality] it was
unacceptable that we would build a tram on ground level when we have a metro tunnel it
can go into, especially when looking towards the future.” Incremental adaptations were
made in order to deal with this situation. The regions came to the compromise of using two
systems: the tram and the metro. In a certain section they make use of the same track to
make it possible to change from one to another using a passenger platform with two
different heights. Although proponents of a single type of transport system generally see it
as a sub-optimal solution, it showed also an incremental adaptation of great strategic value.
Not making the link might have led to a non-decision, or to a more expensive single mode
solution that would have added another type of transport to the regional systems. The
project in this form effectively integrates two different urban transport networks at a
fundamental level because it enables the regional traveller to travel directly into the urban
area without transferring. The Rotterdam metro runs from The Hague Central Station to
Rotterdam Central Station and then continues on the existing metro network to the
southern part of Rotterdam. The tram section goes from Zoetermeer towards The Hague
Central Station and then continues further towards the western part of The Hague. A new
system, for instance light rail, would most likely have gone from Rotterdam Central to The
Hague Central Station after which one would have to change to either the metro or the
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tram. It would link systems but not integrate them. Thus, the project can be seen as an
incremental change because it did not impact the way both transport companies
implemented their transportation strategies and shows, once again, that incremental
changes can also have a great impact and value.
Incremental Adaptation Mechanisms
First, basic incremental adaptations, especially during construction, are the changes that
have to be made when faced with emerging technical issues. They might seem like easy
adaptations, but failure to adapt adequately can have great consequences that can
seriously compromise a project. There has to be enough technical expertise in the project
group to cope with adversities as they appear, such as leaks in the sheet piling or
unexpected objects in the ground. There are many of these challenges that can have
disastrous effects if the right measures are not taken promptly. Think of the delays caused
by not being able to repair leaking walls.
Second, in the case of RandstadRail, there were many incremental adaptations that had to
be made to fit the project in the physical landscape. Aqueducts, viaducts, small tunnels,
and sound screens are all examples of these types of incremental changes. Having too
many of these mitigation strategies is seen by some respondents as the main reason why
mega projects come with an increasingly expensive price tag. They are supported in this
view by academic literature (e.g. Shane et al., 2009). In line with the idea that mega project
building has entered the ‘do no harm’ era (Altshuler & Luberoff, 2003), mitigation of
effects has become key to the public acceptance of mega projects, but also leads to strong
cost increases. Sometimes a more radical adaptation could be cheaper when taking the
mitigation cost into consideration as well.
Third, an overarching mechanism that leads to many incremental adaptations, which have
small as well as large impacts, seems to be that of accommodating what can be called
‘protectionist’ stakeholders. These are stakeholders with a vested interest that they want to
maintain; they are not willing to look for alternatives (Forester, 2006; Healey, 1999; Innes &
Booher, 2010). In particular, RandstadRail’s decision not to put the project out to an open
tender can be interpreted in this sense. The outcome of the decision-making phase of
RandstadRail, resulting in a metro and a tram system that are connected mid-way, is also a
clear case of incremental adaptation because of the accommodation of protectionist
stakeholders. Sometimes an incremental adaptation that answers to most demands, might
be better than sticking to the original plan (inertia), or to a more radical new plan.
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Radical adaptations
The quotations that are coded as radical adaptations, dealt with the following issues:
-

Lump-sum financing agreement

-

Financing from under-exhaustion

-

Tunnel in Rotterdam

Lump-sum financing agreement
RandstadRail was developed in a period immediately after which several large national,
regional and local projects had had large cost and time overruns. The Ministry of
Transport, who finances practically all infrastructure projects, was especially frustrated by
the overruns at the local and regional level. It had to finance the extra cost but had very
little influence over how the project was managed. In addition, local governments had very
few incentives to control cost because it was not their money. The Ministry was thus
hesitant to finance regional and local projects without having a system in place to enforce
control over the cost.
After protracted discussions and deadlock, and the appointment of a new minister, the
regions and the Ministry decided to finance the project through a lump sum agreement.
This meant that the regions were given a certain amount of money (about half a billion
euro each), but that they had to pay their cost overruns (or keep money they did not
spend). It proved an effective way of placing the financial risks at the same governmental
level as the operational risks, and thus make both more manageable. A regional
government official summarizes the positive result that followed: “This method worked well
for the national state, because they would not spend more than planned beforehand. And
it stimulated our organizations to ensure we operated within the budget.” This crucial
decision to transfer financial and operational risk to the municipalities of Rotterdam and
The Hague resulted in a successful outcome in this case. These municipalities were
experienced in doing these types of projects and were also better staffed than the regions.
Thus the project was adapted by moving the financial and technical risks towards more
capable governmental levels with strong project-management capacity. This was a radical –
and in this case successful – change to the previous approach to the financing of these
types of projects, and as the respondent above remarks elsewhere in his interview: it is
unlikely RandstadRail would have been financed without this type of financing
construction.
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Financing from under-exhaustion
An important additional factor contributing to effective financing of the project is an
agreement made with the Ministry of Transport to use the under-exhaustion of the
budget. For years, the project budget of the Ministry was not fully used. The agreement
was to use these ‘leftovers’ for the project RandstadRail. An alderman states the benefit of
this approach: “The fact that money would become available every time was very nice, not
least because we did not have to borrow money. Thus this saves a large amount of money
in interest.” In combination with the lump sum agreement, this radical adjustment to the
financing of these types of projects proved to be very effective in minimizing the cost
overruns.
Rotterdam Tunnel
The tunnel in the Rotterdam section has already been mentioned above. The original plans
envisaged RandstadRail running as an above-ground route through a historical part of the
city towards Rotterdam Central Station. Inevitably, it caused strong opposition from
inhabitants of that area. For a while there was a deadlock in the process as it became clear
that the opposition would be too strong to ignore. In an effort to overcome the
opposition, the engineers of the municipality developed an alternative route using a
drilled tunnel. Going underground is a straightforward, but expensive, way of neutralizing
local opposition to an infrastructure project. An official from the municipality recalls: “It was
a kind of escape, it was like puncturing a malignant boil [on one’s skin]; the pressure was
just released.” If the modification would have only involved placing the above-ground
sections in a tunnel, the change could be considered incremental, as others mentioned in
the previous section. However, a further step was taken to consider new route
opportunities that became possible by the inclusion of the tunnel in the project. The
project team designed a new route that included a previously-unplanned stop in an area
that had no metro connection, thus opening up new development possibilities there. The
route was also realigned in order to drill the tunnel under infrastructure instead of under
houses, thus further reducing risks and opposition.
Radical Adaptation Mechanisms
The most typical triggering factor for radical adaptations is a strong opposing force or
forces. When there is resistance and strong objections to ideas, it becomes necessary to
find creative solutions that go beyond small incremental changes. However, strong
opposition can also create a stalemate situation that can extend over a long time. What is
different with inertia (see below), but also with incremental adaptations (as discussed
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above), is that eventually there is also a willingness to find a win/win situation and an ability
to let go of predetermined preferences. There has to be an interest of stakeholders in
finding new options that do not just resolve the stalemate, but also add value to the
project. The tunnel in Rotterdam is a good example. There was strong opposition to the
route. In order to overcome the opposition a drilled tunnel was presented as a solution.
However, in this case the tunnel was also used to rethink the potential routes and it led to a
different route with a new station. Thus, the tunnel was not only used to overcome
opposition, but also to add value to the project. This seems not so much due to a
particular institutional setting – which was, of course, the same as in other moments of the
decision-making process - but rather to a mentality that has to be present in the
stakeholders. It requires a state of mind that is more aimed towards creative solutions than
the protection of vested interests. Even though we do not have enough evidence to
generalize this observation to all mega projects, we can remark that similar conclusions are
reached in the literature on joint fact finding processes (De Bruijn & Leijten, 2007; De Vries,
2008; Karl et al., 2007; Susskind et al., 1999: 331) and collaborative planning (Innes and
Booher, 2010).
Related to the factor of strong opposition, but somewhat different, is that there should be
a willingness to accept one’s inadequacies and place responsibilities with the organization
that is best placed to carry out the project. Deferring the financing to the regions was one
example. Another one was the regions accepting that their central municipalities
(Rotterdam and The Hague) were better able to manage this type of mega project. For an
organization it is a radical step to hand over the keys of its multi-million euro project.
Finally, and especially when there is a stalemate situation, a change within the institutional
setting can create opportunities for more radical adaptations. In RandstadRail, the
introduction of new ministers prompted the reconsideration of project financing
arrangements and eventually opened up the process to lump sum financing.
Socio-historical adaptations
The respondents discussed one socio-historical adaptation:
-

The city regions

The city regions
Respondents refer to the creation of the city regions as a crucial institutional adaptation
that greatly impacted the project: “The fact that the responsibility for public transport
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went to the region was crucial. Before the change, everyone had their own agendas and
every party was drawing little rail lines wherever they wanted.” Before the change in
governmental structure, all the affected municipalities had to be involved in most of the
meetings. The Province of Zuid-Holland was expected to coordinate, but was powerless to
push for definite solutions. Afterwards, the responsibility moved to organizations whose
prime business was stimulating regional connectivity and that had a mandate from the
involved municipalities. Thus, they were better equipped to negotiate and make decisions,
especially because the aldermen of Rotterdam and The Hague were also the aldermen of
their respective regions. The actors involved in RandstadRail responded keenly to this
institutional change and used it to set the project in motion. Now that the project has been
delivered, the regions have claimed their place within the governmental structure on the
grounds of this success. This is an adaptation that is a fundamental break with the past and
is not likely to be undone in the near future. Therefore the introduction of the city regions
can be considered a socio-historical adaptation.
Socio-historical Adaptation Mechanisms
The introduction of the regions triggered an adaptation that changed the way transport in
the regions and thus also the province was organized. It created new practices of
organizing regional and interregional transport, decision-making and planning.
Nevertheless, the relationship between RandstadRail and the introduction of the regions is
complex. On the one hand the introduction of the regions gave a crucial boost to
RandstadRail. On the other hand, however, one of the very reasons for instituting the
regions was the need to cope with complex transport projects like RandstadRail, and later,
delivery of RandstadRail provided some much-needed legitimacy to the young institution.
The mega project seems thus to have been simultaneously the recipient as well as the
driver of this socio-historical adaptation.
Inertia
The quotations that were coded as inertia discussed the following topics:
-

Functional specification

-

Time schedules

Functional specifications
The functional specification of the project remained a taboo for a large part of the
decision-making process. It is the primary reason for the long period it took to decide on
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the mode of transport. The Rotterdam Region preferred a metro whilst The Hague Region
preferred the tram (Rotterdam uses the metro as the backbone of its public transport
system; The Hague has no metro system in place and has the tram as its primary transit
network.). An official from the municipality recaps the situation: “And as long as we talked
about light-rail, which is an umbrella concept, we completely agreed with each other. But at
that moment, nobody dared to relate this to the functional specifications.” However, the
two parties clearly opposed each other and neither wanted a system that was different
from their own. That kept them in a deadlock for a long time, until it was clear that a
decision had to be made or the opportunity for funding might have been lost. Eventually,
the actors were able to unlock this stalemate through the incremental adaptation discussed
in section 4.1.
Time Schedules
Related to the inertia above, the tram accidents plaguing the first months of operation
were also attributed by the respondents to the fact that the functional specifications were
decided upon very late. This meant that there was little time to develop, build, and test the
new systems and to decide on how to integrate them. For instance, the metro has an
automated blocking/breaking safety system while the tram does not have any automatic
safety system but is driven manually. In addition to the late decision on the specifications
there was also a strong political pressure in The Hague to finish the project on time. This
resulted in a very short period to build the system and only six weeks were planned to test
it. As a project manager remembers: “A date was chosen in a very early phase upon which
RandstadRail had to be taken into service. Decided politically, ambitious of course, but that
is what the politicians wanted. And that date was not abandoned.” The respondents see
the inertia of the political system to not change the construction and testing period, as the
main reason for these accidents.
Inertia Mechanisms
As earlier discussed in the paragraph about incremental adaptations, ‘protectionist’ forces
are an important mechanism to create an inertia situation. It is the strong protection of
vested interests without the willingness to search for a solution that adds most value to the
whole. It can be a rewarding strategy for these types of actors to block the planning
process until their interests or demands are incorporated in the project. As already
mentioned in the paragraph on radical adaptation mechanisms, unless an open mindset
can be created, the planning process will be fraught with long periods of inertia.
RandstadRail was in such a state for a long time. It was taboo to speak about the technical
specifications of the project. It was clear that one party wanted a metro and the other
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wanted a tram, but unity had to be maintained for the negotiations with the Ministry of
Transport. Thus, for a long time the functional specifications of the project were left out of
the project discussions. Later, the inflexibility of the time schedule forced a hasted opening
of the system resulting in several accidents.

Identifying Adaptation Mechanisms
In the previous sections we identified different mechanisms behind the adaptations made
in RandstadRail. Incremental adaptations seem primarily a response to emergent technical
adversities, the need for impact mitigation strategies, and, more in general,
accommodation of ‘protectionist’ forces. Solving technical issues and developing mitigation
strategies are very common in the planning of mega projects. And perhaps because of
their omnipresence, their potential disastrous effects are easily neglected. Without
adequate technical and operational knowledge at the disposal of those who make
decisions, during the construction of a tunnel small leakages might lead to flooding, houses
might subside, or monuments might collapse. Similarly, too many mitigation strategies may
easily be promised, but can have a catastrophic effect on the time and cost budgets of a
project if they do not also add value to the project. Often, protectionist forces are a prime
cause of these mitigation strategies, and often play also a role in emergent technical issues,
limiting the possibilities to find new approaches and solutions. When no ways are found to
accommodate these protectionist forces, they can keep the project in a stalemate.
Alternatively, ‘taboos’ can be created: difficult issues are left out of discussions in order to
make progress on other fields. In both cases, total or partial inertia is the result. This seems,
however, to offer only a temporary solution: if not dealt with, unsolved issues will surface
again later.
In an apparent paradox, radical adaptations generally also seem to require strong
opposing forces. If there is no strong opposition, it can seem unnecessary to make a more
radical change. The difference between the ‘protectionist’ forces mechanism and these
‘oppositional’ forces mechanism seems to be that oppositional forces are open-minded
with respect to changes and have the desire to add value to the project. There is an ability
to find a new collective frame of the situation (Rein & Schön, 1996). This process can be
enhanced further when stakeholders are aware of their own weaknesses and are thus
willing to delegate responsibility to others. The psychology of decision-making should thus
not be underestimated. Furthermore, we can conclude from this case that changes within
the institutional setting can aid this process by bringing a fresh wind to a deadlocked
situation, and thus provide an opportunity for radical adaptation. Without the above two
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factors, however, this does not seem to be a sufficient condition, at least in the case we
have explored.
Finally, our case shows that mega projects can act as major socio-technical experiments that
function as frontrunners for larger institutional changes and practices, or socio-historical
adaptations. Mega projects are at the forefront of many developments and are potentially
agents of change, especially concerning project management and appraisal methods. They
are thus affected, but also influenced, by institutional changes. Table 3 provides an
overview of the identified mechanisms per adaptation type.
Table 3: Identified adaptation mechanisms

Adaptation
Incremental

Radical

Socio-historical
Inertia

Mechanism
Solving technical issues
Impact-mitigation strategies
Accommodation of protectionist
stakeholders
Strong oppositional forces (but open to
change)
Stakeholder acknowledgement of own
weaknesses
Changes within existing institutions
Development of new institutions
Inflexible protectionist stakeholders
Taboos

Discussion and Conclusion
This article has attempted to make a contribution to the study of mega projects by
developing and illustrating the concept of adaptive capacity of the project planning and
decision-making process, and by grounding and articulating the concept in actual planning
practice (thus complementing existing literature rather concerned with principles of
adaptive planning). Using literature from organizational learning as inspiration, a typology
was developed resulting in four different categories of adaptations: incremental, radical,
socio-historical and inertia. Empirical data was gathered from an in-depth case study of
RandstadRail and crucial moments of the planning and decision-making process were
inductively identified and deductively placed into the typology. A further inductive
analysis was done in order to discern the mechanisms behind these adaptations.

76

The key finding is that the planning and decision-making of mega projects requires
adaptations to overcome deadlocks and bottlenecks in the process and unexpected
changes in the context, and that these adaptations should be of a type (i.e. incremental,
radical or socio-historical) that fits the type of deadlock. This goes against the dominant
practices as identified in the case study. There appears to be a general ingrained idea
among mega project proponents that the first solution developed is the best choice and
that only technical fixes, mitigation strategies and compromises should be applied to get
this solution through the planning and decision-making process (as in the ‘do no harm’
approach (Altshuler & Luberoff, 2003). This leads to a built-in preference for inertia or –at
the most- incremental adaptations (mostly as a way of acknowledging or accommodating
protectionist stakeholders), even where more radical or even socio-historical ones (as those
triggered by oppositional forces) could lead to better projects. The case study shows that
radical adaptation is in practice something that is primarily an ad-hoc response to strong
oppositional forces, rather than something that is being proactively integrated in the
planning and decision-making process. Current political strategies and rational planning
models applied in government do not seem to be improving on this, as they rather aim to
simplify the planning and decision-making process of mega projects by excluding
oppositional forces, or by limiting the scope of their involvement (for instance only at the
start of the process – as presently being proposed in the Netherlands, or only when the
final decision has to be made – as has been traditionally the case in The Netherlands). The
explorations of this article suggest instead that such simplification is not the best strategy to
deal with mega project planning and decision-making, as it does not acknowledge the
need to adapt the project in all phases of the planning and decision-making process, in
order to unlock unexpected deadlocks and/or cope with emergent opportunities and
threats determined by developments in the broader context. In particular, oppositional
forces seem something that should be accepted and, if harnessed properly, something that
could increase the creativity of solutions and even speed up the process. More in general,
in order to keep a process responsive to future developments and deadlock, it is necessary
to build in adaptive capacity in the process. It would be crucial to identify symptoms of
particular deadlocks in order to know which mechanisms can be used to prevent them
from slowing the project down or preventing alternatives from surfacing. This leads to a
key question for further research: how to design a decision-making and planning process
for mega projects that makes adaptation a strategic choice rather than an ad-hoc response?
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Introduction: The opening and closing of mega project decisionmaking
The question of how to cope with complexity and uncertainty when making decisions on
mega projects is an intriguing issue. It has been the subject of extensive strategic planning
research. The different coping strategies may be set out on a continuum. At one side, a
growing number of researchers claim that complexity and uncertainty should be
considered as integral to the decision-making process. They advocate recognizing
complexity and uncertainty in project goals, in the treatment of knowledge and action, in
the setting up of the actor constellation, and in management and planning. According to
this approach the decision-making process needs to be organized to adapt and respond to
changing situations. In short, these researchers believe complexity and uncertainty should
be at the heart of decision-making. They fear the ‘tunneling’ of the decision-making
process; ie, that it is closed off from outside influences (De Bruijn & Leijten, 2007; Priemus,
2008; Priemus, 2010b; Swyngedouw, Moulaert, & Rodriguez, 2002). At the other end of
the continuum, the more established ‘closed’ approach prescribes dealing with complexity
and uncertainty in a cautious way. While the challenges of complexity and uncertainty are
not completely neglected, adherents of this approach focus on preventing or reducing the
occurrence of complexity and uncertainty in the first place (instead of integrating them in
the style of decision-making). According to the ‘closed’ approach (e.g. Burke 2003; Cooke
Davies 2001) the objectives of the project should be narrowed into a-priori defined
trajectories and outcomes (e.g. only transport objectives). Knowledge and action
perspectives should be compartmentalized very economically (e.g. through piecemeal
engineering, rational lines of decision-making and project implementation in successive
isolated parts). Actor constellations should be reduced to the core group of stakeholders.
Trajectories of decision-making should be rationalized for the sake of efficiency and to
overcome the constraints of time and finance. Characteristic for this approach of dealing
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with complexity and uncertainty is also the frequent promotion of top-down styles of
decision-making through the revision of legislative procedures (Wolsink 2003).
The differences of approach between the two poles of strategic thought are so
straightforward – with regards to both the diagnosis and the remedy – that the solutions of
one perspective are often considered as being the crux of the problem for the other.
While approaches in the first-mentioned pole of the continuum urge to open the decisionmaking processes and to use the potential of complexity and uncertainty to enrich the
process of deliberation and adaptation, the adherents of the other pole recommend
removing duplication and ‘noise’ as far as possible and tend to close the possibility of
interfering variables. European-wide comparative studies into decision-making on urban
mega projects confirm the recurring tensions between the different approaches (Majoor,
2008; Salet & Gualini, 2007; Swyngedouw et al., 2002) and mega infrastructure projects
are no exception (Altshuler & Luberoff 2003; Priemus et al., 2008). It seems that the
second group (which includes most practitioners) feels the pressure of political rationality:
the demand for precise ambitions and outcomes together with prudent budgeting of time
and money – vital ingredients for making a project politically feasible. Simple and direct
solutions are preferred above academic claims to bring better deliberation and even more
efficient outcomes by widening and opening the horizon of decision-making. Thus, the
opening and the closing of decision-making processes appear to split the current strategies
aiming to cope with complexity and uncertainty in mega projects. We do not simplify the
assumptions of the different approaches; the solution is not somewhere halfway in
between. Actually, we believe, both tendencies (both the opening and the closing) are
necessary conditions for a well-balanced and rich decision-making process.
In this paper it is argued that intelligent strategies of decision-making require both the
widening and the closing of the horizon. Decision-making of mega projects consists of
numerous operational decisions, both sequential and simultaneous, rather than just a small
set of hierarchical mega decisions. These operational decisions need to be embedded and
rationalized within specific domains and competences, and are thus necessarily to a certain
degree closed. The pragmatic, step-by-step way of proceeding with precisely-defined
terms about ends and means for each part under construction is not considered as
controversial, also not by theoretical researchers advocating the widening of project
perspectives (e.g. Priemus, 2010a). It makes sense to divide complexity in manageable
parts. Nevertheless, we believe the selective strategies of pragmatic decision-making have
to be guided by widening perspectives, not just at the beginning but throughout the
whole process. The opening and closing of decision-making processes should be organized
as forms of mutual enrichment. This strategic capacity avoids the frequently-observed
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‘tunneling’ of decision-making processes while at the same time allows practitioners to
‘close’ operational decisions, when required, to further the process. The widening of
perspectives can be organized in different ways. It could be made an integral part of
internal decision-making processes or might also be organized externally at a certain
distance from day-to-day project management via strategic boards of advisors, external
participation, hearings, expert meetings, etc. In both cases, intelligent organization of
decision-making requires a reflective evaluation of the process at different intervals,
including outside perspectives and critically discussing the progress, the required
adaptations and the need to reset the aimed outcomes.
In this paper we will analyze some basic principles in project decision-making that may
serve as a strategic frame of reference for the more focused day-to-day decisions. In line
with our central argument we define three hypotheses as the baseline of this paper. Firstly,
we claim that instead of tunneling decision-making towards pre-determined outcomes, a
strategic ambiguity of project mission is needed to create a productive interaction
between moments of strategic reflection and moments of hedging and closing the process.
Thus, throughout the unfolding decision-making process different outcomes of
negotiations may be found under the changing conditions and different contexts.
Secondly, we claim that a certain redundancy of knowledge and actor constellation is
needed to enable innovative outcomes (via recombination of solutions) in the operational
lines of decision-making that face emergent uncertainties. Screening decisions off from
external ideas and opposition would limit the capacity to generate added value to the
project. Thirdly, we claim that a balance has to be found between adaptive and reactive
resilience. Within the decision-making process the project should be deliberately designed
to estimate potential adaptations should the context change and at the same time it should
be able to prevail when changes threaten its survival.
The next section of this paper discusses the concepts of ‘strategic ambiguity’, ‘redundancy’
and ‘resilience’ within decision-making processes. In the subsequent section these concepts
will be illustrated by means of two mega infrastructure projects in The Netherlands. In the
final section we will return to the core question and hypotheses of the paper in order to
discuss what we learned about how to combine the strategies of opening and closing in the
processes of decision-making of infrastructure mega projects.

Three principles: strategic ambiguity, redundancy and resilience
‘Governance’ and related words are of a Greek origin and refer to the art of steering.
When sailing through different conditions, a steersman adapts to changing circumstances
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while keeping his eye on the destination. And the same is true when planning and making
decisions on mega projects. The process is complex, uncertain, and far from linear: a big
ocean with storms, lulls, whirlpools and sharks. It is crucial to have information available in
order to adapt when needed. However, it is also crucial to define the mission in a manner
open to these adaptations while also maintaining a sense of direction. Otherwise the ship
will be lost at sea. In the following paragraphs we discuss the meaning of three coherent
concepts responding to this challenge.
Strategic ambiguity of destination
Usually, the formal decision-making of a mega project starts with a principal document
covering the aims of the project and a principal indication of means, organization, financial
conditions and time horizon. The formal start may be preceded by initiatives of
exploration, social debates and other research (sometimes already quite a long time) but
the starting policy document marks a new stage of decision-making and always reveals the
principal mission of the project. The starting document is one of the strategic moments
where open reflection is essential; it shapes the process further down the line. However,
even with the most careful preceding exploration, the decisions on the ambition and
implementation of the project within this principal stage will be challenged by emerging
issues of complexity and uncertainty. Mega projects usually take more than 20 years to be
realized. During this long trajectory there are changes in political and financial conditions,
fresh insights and technical opportunities, fluctuations in financial markets, and other
unforeseen events. The only certainty is that conditions and resources of realization will
develop differently than expected at the outset.
To deal with this conundrum we introduce the concept of ‘strategic ambiguity’ in the
definition of project mission. Two operational qualifications are required. The first regards
the level of abstraction of the project mission. Often, the ambition of the project is made
operational as a very well-specified output target: a bridge, a tunnel, an airport, a railway
connection. The ambitions are operationalized as recognizable artifacts. For political
reasons and for reasons of communication with society it is thought to be important to
visualize the aimed outcomes of the project with a clear design of the artifact. Although the
artifact as a symbolic marker is very useful for communicating possible futures and
enhancing social acceptability, the definition of the project mission should be at a more
abstract level. It should reveal the general purpose and motivation behind the desire to
construct a mega project. In his seminal work The Nerves of Government, Karl Deutsch
discusses the relation between purpose, goals and feedback (Deutsch, 1966). To a large
extent this relation is similar to our requirement of abstractness of project mission as the
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first characteristic of strategic ambiguity. Decision-making about mega projects should start
from a basic sense of purpose: “a major or strategic goal, preference, or value that is to be
pursued through a set of intermediate movements towards intermediate goals” (Deutsch,
1966: 187). The purpose involves a definition of a problem at a level that leaves
maneuverability. And in order to achieve a principal goal or purpose effectively, a
feedback mechanism must be in place. “The system must receive information concerning
the position of the goal and concerning its own distance from it; and it must receive
information concerning the changes in its distance from the goal brought about by its own
performance. The messages are often negative in that they oppose the previous actions of
the system, so as to oppose overshooting of the target” (Deutsch, 1966:184). The project
mission should provide a principal sense of direction under changing conditions of
complexity and uncertainty. This sense of direction is not identical to a desired stable state
in the future: it is a principal mission instead of a goal-instrumental outcome.
The second qualification of strategic ambiguity goes further than Deutsch. It refers to the
recognition of competing or even conflicting purposes behind the development of the
project, for instance with regards to economic, social or environmental sustainability (Buck
et al., 2005). Usually, in starting policy documents an indication of priority is given in case
of competing or conflicting purposes. This is an important key to define the sense of
direction of the project. However, this does not mean that all purposes should be
subjugated to the dominant principle and that all conflicts between different principles are
solved once and forever. It is important to allow for a tension between the different
purposes throughout the decision-making process. Experience with mega projects shows
that conflicts of purpose are not negotiated and resolved in one single principal project
decision but will return in later stages and are continually renegotiated within the smaller
decision ranges of singular parts of the project, as particular project effects become clear
(Altshuler & Luberoff,, 2003; De Bruijn & Leijten, 2007) . These conflicts lead to useful
intermediate evaluations during the long realization period of projects. In planning and
making decisions on mega projects, it often seems that such feedback mechanisms are
treated as a necessary evil as the project generally enters the process already as a
developed solution and a problem-driven search is thus thought superfluous (Priemus,
2007a; 2007b). Decision-making becomes focused on getting a project through as
undamaged as possible, instead of creating a solution with most added value. Strategic
ambiguity is crucial because it recognizes complexity and emergent properties, and that
the framing of a project is never finished (De Bruijn & Heuvelhof, 2010; Glasbergen &
Driessen, 2005)

87

Redundancy
Having a sense of direction and a properly functioning feedback mechanism in place thus
reduces the chance of arriving at an unbalanced result. However, it is also important to
have something to choose from when tensions arise. The generation of knowledge about
alternative development paths is crucial in this respect. Not just at the start of the project,
but throughout the whole decision-making process, there needs to be a redundancy of
knowledge about possible alternatives. Such knowledge can be generated by a project
organization, however it is just as important to receive knowledge from external sources
(Allen, 2001; Nonaka, 1994; Schindler & Eppler, 2003). We thus introduce the concept of
redundancy with regards to the organization of knowledge within the project and with
regards to the composition of the actor constellation. In practice the tendency is to reduce
the number of participants in decision-making and to be efficient in organizing project
information. Still, the feedback of redundant organization and information is needed for
deliberation and adaptation at strategic intervals. Otherwise there are high risks of
deadlock (Teece et al., 1997) and groupthink (Henningsen et al., 2006).
The concept of redundancy has been used in different scientific disciplines. Although the
word refers to everything that is not essential for the immediate functioning of a system, in
many instances it is seen as essential for survival over a longer period of time. In his seminal
paper on the principle of redundancy, Martin Landau underpinned the need for
additional information in order to enable the recombination of solutions under
unexpected occurrences (Landau, 1969a) . An airplane is a widely used example of
redundancy. There are about 15,000 systems identifiable in a plane, while it would be
possible to run a Boeing 777 on a few hundred systems (Low et al., 2003) . However,
because of the many uncertainties involved in air travel there is a multifold of systems
designed for safety purposes. This means that if one system fails an alternative is able to
take over its function. There are several attempts at translating the concept of redundancy
to decision-making that focus especially on the development of alternatives and the
selection between them ( Joumard, 2010; Kane & Del Mistro, 2003; Keeney, 1996; Low &
Ostrom, 2000).
Redundancy is a way of dealing with uncertainty in policy making and planning. “If facts are
in question, then we simply do not have knowledge of the appropriate means to use in
seeking an outcome. We may have hunches and rules of thumb and we may write
elaborate plans which anticipate all conceivable outcomes, but these are only hypotheses.
It is, therefore, an obvious and "rational calculus" to employ a pragmatic and experimental
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procedure: that is, a policy of redundancy which permits several, and competing, strategies
to be followed both simultaneously and separately” (Landau, 1969b: 355).
In practice, however, early in the process there are tendencies to close the system to
external actors and information, especially when a feedback mechanism has not been
developed. Thus the process is inadequately matured for generating a redundancy of
alternatives. Decision-making may proceed via the selected trajectories but planners and
policy makers need to find a balance between re-opening the process time after time to
develop a proper feedback mechanism and closing moments moving towards the
intended goal, such as Allen illustrated with the so-called Law of Excess Diversity for
complex systems: “For a system to service as a coherent entity over the medium and long
term, it must have a number of internal states greater than those considered requisite to
deal with the outside world” (Allen, 2001: 175 emphasis in original).
In this paper we focus on two operational indicators of redundancy. The first regards the
constellation of actors involved in the decision-making process. The implementation of
mega projects is generally organized via the closed arrangements of project organizations
(the contractual decision-taking). The process of reflection and making decisions, however,
should be wider and provide more feedback mechanism than is strictly necessary. The
second operational indicator of redundancy is closely related to the open actor
constellation of decision-making. It focuses on the organization of knowledge to examine
different trajectories and realize the project. Knowledge should be fuelled by ‘outside-in’
strategies instead of being monopolized by stake-holding project management.
Resilience
The concept of resilience deals with the ability of the decision-making process to deal with
unexpected influences without risking indefinite delays in the process. The process should
be able to learn and adapt. This involves the ability to entertain “flexibility and
adaptability, and preparedness to cope with uncertainties and unanticipated situations
and directions.” (Handmer et al., 1999: 269). Resilience can be reactive or proactive
(Dovers & Handmer, 1992a) . In other words, decision-making can be aimed at returning to
a particular equilibrium or it can already be designed to change and adapt.
Reactive resilience is the traditional approach whereby a stable position is assumed that is
protected against external shocks. A proactive approach assumes that an unstable
environment requires adaptation. “Moreover, in the face of recognized uncertainty and
complexity, policy formulation processes, and the research that supports these, [planners]
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must be open to the possible need for unexpected or unconventional responses to issues.
The emphasis becomes the development of an ability to manage a range of possible
directions.” (Dovers & Handmer, 1992b: 276). It is important to manage a redundancy of
options, alternatives, and directions. Resilience relies on the availability of redundant
information in order to recombine different pathways.
In accordance with the previous notions of strategic ambiguity and redundancy, two
conditions are crucial for resilience. First of all, there should be adequate redundancy of
information to enable recombination of the policy trajectory. Secondly, it is important not
to close the process to external influences more and earlier than necessary. Resilience
implies that key decisions are made in the short term, which also leaves space to maneuver
in future decisions. If the mega project starts as a narrowly-defined solution as mentioned
above, then everything becomes a threat to it. It becomes path dependent: options to
improve the project more than marginally are unlikely to be generated. From a problem
perspective, resilience means that the commitment to the mission and overarching goals
remain intact; however, the chosen solution can still change.
To summarize, we advocate a strategy guided by a certain ambiguity on the principal aims
of the project; the opening and closing of the process to external influences; and measures
to enhance its resilience, or its capacity to overcome the unexpected. This approach
contrasts with strategies prevalent in practice, which are directed at closing the decisionmaking process. Yet, we distinguish ourselves from other academic positions by
recognizing the pragmatic rationale behind the desire to make early selections of
trajectories and stakeholders in decision-making. We also argue that to get more value out
of their large investments in mega projects, politicians and planners should be keen to
introduce adequate feedback at strategic intervals to adapt successfully to fluctuating
conditions and the changing potential of resources. We introduced three coherent
concepts of feedback aiming at the widening of project horizons and present an overview
of them in table 1. The operational indicators of these concepts will be tested in the next
sections which investigate the management of mega project decision-making in practice.
Table 1: Conceptual Scheme

Strategic Ambiguity

Redundacy

Resilience

Abstraction of project
mission

Actor constellation

Active

Recognition of competing
purposes

Organization of knowledge Reactive
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For this paper we have investigated two large transport projects in The Netherlands. The
first is a high-speed train line that runs from Amsterdam to Brussels and Paris. And the
second is an interregional transport project that links different transport systems between
Rotterdam and The Hague. The analysis is done on the basis of 25 interviews per case with
stakeholders, and of newspaper articles and policy reports. The interviews were done with
key stakeholders and consisted of a narrative interview and a hypothesis-led interview. The
first focused on reconstructing the process through stories while the second focused on
particular issues such as the driving forces of decision-making and issues of risk and
uncertainty.

HSL-Zuid
The high-speed train line HSL-Zuid, between Amsterdam and Brussels and Paris, is
probably one of the best-known pieces of rail infrastructure in the Netherlands. Famous
for its cost and time overruns, is it nevertheless an innovative project in issues such as
public private partnerships and cost-benefit analyses. The project is very much a child of its
time as there was at the outset a lot of funding for infrastructure projects due to profits
from selling natural gas and the privatization of state entities. The route is shown in figure 1.
In 1977, the HSL first entered the public domain with the AmRoBel report (Ministerie van
Verkeer en Waterstaat, 1977) . This study explored the possibility of a high-speed train
connection between Amsterdam, Rotterdam and Belgium. For about a decade it remained
on the agenda through PCBA, a working group consisting of the infrastructure ministry and
the railways. The group continued to explore possible high-speed connections between
Paris, Cologne, Brussels and Amsterdam and presented its final report in 1988 (Ministerie
van Verkeer en Waterstaat, 1994; SNCF et al., 1988).
At crucial moments in decision-making on the HSL, the process was dominated by political
discussions about route alternatives and in particular the options shown in figure 2. Route
A, the preferred option, offered the most direct connection between Rotterdam and
Amsterdam, straight through the open space of the so-called ‘Green Heart’. Route B, by
contrast, would avoid the Green Heart completely. Route D followed existing tracks
connecting the cities and Route C bundled the HSL with existing road infrastructure
between Amsterdam, The Hague and Rotterdam. Eventually the preferred Route A route
was realized, although route C, an option proposed by engineer Willem Bos late in the
process, gained strong political and public support. Route C would have solved many
problems as it spared the Green Heart and also linked The Hague to the HSL. The current
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state (April 2011) is that the line is in operation with a speed of 160 km/hr for trains with
national destinations and up to 300 km/hr for journeys to Paris.

Figure 1: Route HSL-Zuid
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Table 2: Crucial moments HSL-Zuid

Date

Event

1977 AmRoBel report: route study for high speed train AmsterdamRotterdam-Belgium
1979 HSL Zuid first appears in Strategic National Documents
1986 PBKA report: viability study on train lines between Paris-BrusselsKöln-Amsterdam
1987 Starting Note: beginning spatial core decision procedure to
establish HST
September 1993 Decision to make a new HSL Green Paper (Ministerie van
Verkeer en Waterstaat, 1994)
March
1994 Presentation of ‘the new HSL Green Paper’

May

1994 Public consultation, marked by intense debate about the route to
follow
1996 Decision made to build a tunnel under the Green Hart

May

1996 Final decision by the government sent to parliament

July

1996 Belgium and Netherlands reach an agreement about the route.
The Netherlands pays €400m as compensation
1997 The Spatial Core Decision HSL Zuid comes into force

July

September 1997 Parliament ratifies agreement with Belgium
February

1999 Start tender for infrastructure provider

April

1999 Start tender for transport provider, exclusively for NS

March

2000 Official start of HSL-Zuid construction

July

2000 Signing of base construction contracts

December 2001 Signing of contracts for infrastructure provider and transport
provider
2005 Construction base finished
2006 Southern section Rotterdam to the border finished
2007 Northern part finished
September 2009 First paying passengers are transported
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Figure 2: Map of alternative routes
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Strategic ambiguity
During the decision-making process two ambitions dominated. The first was to link the
Netherlands with the European high-speed train network. The second was to use the HSL
to improve the accessibility of Schiphol airport (the magnet of the national economy) and
at the same time substitute air travel thus making a significant contribution to the
environment (Ministerie van Verkeer en Waterstaat, 1996a).
The first ambition was clear. Linking to the European network was deemed crucial for the
so-called ‘main port’ strategy of the Netherlands. The economic importance attached to
the link is exemplified by the claim from a former minister Kroes who, in the mid-1980s,
presented the metaphor of Jutland; if it failed to connect to the European network, the
Netherlands could become the second Jutland of Europe (Aarden, 1997; NRC
Handelsblad, 1996) . A terrifying vision for this densely populated country and a
metaphor that returned in discussions in parliament and newspapers for the decades to
come (NRC Handelsblad, 1996, Aarden, 1997). In general, thus, the ambition to link to the
European network was widely supported.
The second dominant ambition, using high-speed trains as a substitute for air travel, was
also popularly supported. For environmental reasons it seemed important to provide a rail
alternative to the plane for mid-range distances. At the same time, it could complement the
long-range links offered by Schiphol airport, improving its competitive position. However,
the fact that low cost carriers and the low taxation on kerosene would limit the influence of
the line was not discussed or completely foreseen. The substitution ambition was abstract
enough to receive support from a broad section of organizations, politicians and the
public.
An ambition that received little exposure initially was the importance of the HSL for
national rail transport. A number of respondents argue that opponents of the project did
not pick up this ambition because they “aimed to show that the investment was too big for
just a few yuppies travelling to Paris” (interview NS official). Later on, however, the
importance of the investment on a national level would spark a discussion on not only
alternative routes but also alternative projects such as investing the money in upgrading
the network to 25,000 volts. Keeping this national ambition out of the public debate might
thus have been more important for proponents of the project than for opponents. In the
main, however, both camps kept the tension between different purposes out of the
decision-making process. This tension might have sparked more feedback cycles and
alternatives than the decision-making on a high-speed train connection could have
withstood.
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A similar reasoning might be applied to a second neglected ambition, that of spatial
developments. The project was presented solely as an infrastructure/transport project
while the ambitions on land use development were not included in the discussion. As some
respondents mention, the legal procedure for planning large transport projects is not very
compatible with an integrated planning approach (Interview Green Lobby SNM). The
institutional system around large transport projects is strongly aimed at getting the project
through the decision-making process and not on developing alternative solutions to the
spatial planning problems that one would like to solve. It is not designed for, nor do the
dominant actors see the benefit of a tension between these different purposes.
A concrete ambition mentioned in the starting document of the HSL was that the line
would have to accommodate speeds of up to 300 km/hour. This served to limit the
number of route options as the radius of turns, slope of the track, and the construction
techniques for such high speed track all have special requirements. Indeed, from this
perspective the alternatives considered in the decision-making all compared poorly with
the preferred route that was more or less a straight line between Schiphol and Rotterdam.
The 300km/hour criterion was introduced early in the project life cycle, thereby limiting
alternative projects and routes in the decision-making process. As one respondent said,
French TGV trains generally move at slower speeds through urban areas as they pick up
passengers and the Randstad could be considered one urban area such as Paris and its
suburban villages (Interview Community Organization). The 300km/hr preference was also
reflected in assumptions about the image of the project: “A direct high speed line upon
which a speed of 300km/hr can be reached has a larger appeal than a connection that is
20-25% longer with a maximum speed of 160 or 200 km/hr.” (Ministerie van Verkeer en
Waterstaat, 1994: 93).
Redundancy
The HSL decision-making followed the PKB procedure which meant that the Ministry of
Transport with (in this case minor) support of the Ministry of Spatial Planning (VROM)
prepared a starting document to be approved by the government. This was then opened
up to public consultation and the mandatory advice from institutions such as the
commission for the environmental impact assessment
(Ministerie van Verkeer en
Waterstaat, 1995) . The first starting document failed because it was very limited in its
analysis of alternatives and consequences. There were so many unanswered questions in
the consultation round that the document was pulled back from the decision-making
process. One problem a respondent noted was that the note was prepared by the Dutch
Railways, and then sent to the ministry to be analyzed for impacts and effects (Interview
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Project Leader). The comments from the ministry would then be sent back and the
response was generally that the suggestions were impossible to implement. There was a
strong communication problem within the early project organization. For the new
document, a new project organization was set up that incorporated many different
specialist competences and eventually over 100 employees. As one respondent reflects,
this created a machine that could calculate the effects of adjustments within a week
(Interview project group employee) - important in the negotiations with the municipalities
as they could show how adjustments would affect the whole route and not just the section
within that municipality. However, access from outside sources remained very limited. The
idea was still that the routes and alternatives would be developed by the project
organization internally and then presented to outsiders. As a result, the Route C ‘Bos
alternative’ (see Figure 3), which appealed to many different interests, emerged only at a
very late moment in the decision-making process and had to be appraised and go through
an environmental impact assessment (Ministerie van Verkeer en Waterstaat, 1996b) while
the rest of the developed routes had already reached a final stage. Similarly, the possibility
of a tunnel under the Green Heart came very late in the process (this solution was finally
adopted). As one respondent argues, with the tunnel option the route could have been
redesigned as going underground opens up a world of different possibilities (Interview
Consultancy Group). The tunnel idea came from the Ministry of Spatial Planning (VROM)
because they opposed the preferred route developed by the Ministry of Transport
(Interview civil servant VROM). Although it would obviously make a lot of sense to include
the institution responsible for spatial planning in the design of a spatial project, the HSL
was developed within the transport sector and its ministry. As already mentioned, the
ambitions on spatial developments and land use were largely ignored.
Information was a key element of the decision-making process. As already mentioned after
the first note failed, a new project organization was set up to enable the generation and
appraisal of alternatives. At its peak about 700 people were working there. When making
the decision on the alternative routes, the discussion focused on minutes of travel time. The
Bos alternative was perceived as slower - between 6 minutes (interview Community
Leader) and 20 minutes (Interview NS) - than the preferred route through the Green
Heart. Information like this is often contested because it is difficult to determine which
aspects are taken into consideration. One respondent (Interview Project Leader) stated
that the project organization always presented all information without choosing. This is of
course only partly true. In the selection of appraisal criteria and in determining the weights
there are always choices that will influence the result of the appraisals. Interestingly,
alternatives that once were filtered out, such as the Bos alternative, returned back to the
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table. So the narrow selection of alternatives, causing a lack of redundancy, was done too
early and too rigidly, which led to alternatives coming back at a later moment, when there
was no time to appraise them properly, or to explore implications for the rest of the
project.
Resilience
The HSL exhibited the general reactive resilience tendency that seems to be shared by
large infrastructural projects. At one moment in time there is an alliance of actors who feel
that a particular type of project should be developed and then it becomes very
dedicated. Such as one respondent (interview journalist) stated: “At one moment you
decide to draw a line on a map and then it becomes very difficult to stop that idea.” The
HSL is not different. A project, from concept to definitive project design spread over
decades with different politicians, coalitions and actors, yet the basic preferred route
remained the same. The tunnel solution was the culmination of the reactive resilience of
the preferred route. As it seemed the support for the Bos route was becoming a majority
in the parliament with even two of the three parties in the government coalition backing
the alternative, Prime Minister Kok had to step up and wield his power to push the
preferred route through (Haan, 2004) . He had to pressure his own minister of spatial
planning and find the additional 900 million guilders (about €400 million) for the tunnel
under the Green Heart in order to please this minister as well as the Liberal minister of
transport who favored the preferred route. It seems that reactive resilience depends on
the financial means to overcome opposition and other difficulties. In part this resilience
might also be a consequence of the PKB procedures which start with a clear note that more
or less states: this is what we want to achieve, we have looked at these alternatives, and
decided that this is the best option. What remains is external criticism as the main route
design phase has passed making it difficult to have an integrative, adaptive planning
approach.
Two main resilience strategies can be identified in HSL-Zuid. The first was to create an
organization that could generate many appraisals of alternatives. Theoretically, this could
lead to a highly adaptive design strategy. Practically, however, it seemed the use was more
to show why alternatives were less desirable and changes in the route would be difficult.
The second strategy was to develop an organization that could move in parallel. When a
certain aspect would be obstructed, the organization would try to find a solution but
would also at the same time work further on other aspects. The first type of organization
would generate so much information that it would crowd out the opposition. It thus
focused on generating a redundancy of information as a means of resilience, while the
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second looked for resilience by redundancy of manpower to develop the project in
parallel. The first focused on knowledge management while the second focused on project
management.

RandstadRail
RandstadRail is an interregional transport project between the city regions of Rotterdam
and The Hague. It consists of two light rail connections and a dedicated bus line as shown
in Figure 3. The decision-making process for RandstadRail was dominated by a long period
of negotiation under the umbrella concept of light rail without much detail on the specifics.
The first specific plans for interregional transport between the two areas surfaced during
the late eighties. However, it remained a latent desire until the public transport companies
of the regions restarted the discussion with a jointly written report in 1995 (ANP, 1995;
Het Financiele Dagblad, 1995) . This was the same year the city regions were founded.
Together with the province of Zuid Holland, an exploration study was done the year after.
However the estimated cost of the proposed system was between €1.3 and €2.7 billion.
(ANP, 1995; Het Financiele Dagblad, 1995) . The national state, as prime funder of
infrastructure projects, requested a cheaper solution (Algemeen Dagblad, 2000). In 1999
the solution was found by using the existing heavy rail lines and using the existing urban
transport systems of the tram (The Hague) and the metro (Rotterdam), and downgrading
the line between the town of Zoetermeer and Rotterdam from light rail to a dedicated bus
line (Algemeen Dagblad, 2000). In 2001 an administrative agreement was reached
between the different parties and construction began. The different sections were phased
into use whenever finished. However, in 2006 transport on certain sections was stopped
because of derailments (Haan, 2011; OVV, 2008). In August 2010 the final section in
Rotterdam was finished and RandstadRail is now fully functional. The project is especially
interesting because of its long period of deadlock in negotiations, its taboo on the specifics
of light rail, and the complexity of the different parties responsible for the project.
Table 3: Crucial Moments RandstadRail

Date

99

Event

1989:

First plans surface for a regional public transport network
linking The Hague with Rotterdam.

1995:

The public transport companies RET, HTM, ZWN (now
Connexxion), and the NS publish the report “RandstadRail, de
file voorbij”

Date

Event

1995:

Introductions of the Stadsregio Rotterdam (SRR, Rotterdam
region) and Stadsgewest Haaglanden (SGH, The Hague Region)

November 1996:

Exploration study. SRR, SGH, and the Province of Zuid Holland
suggest a light rail system that would cost between the 3 and 6
billion guilders (€1.3 to €2.7 billion, (1996)). The national state
requests cheaper solutions

December 1999:

Additional advice by the RandstadRail Steering Group (State,
PZH, SRR and SGH) to achieve higher quality of transport
suggesting linking the lines to the urban rail networks and
making the line between Rotterdam and Zoetermeer a high
quality bus line. The foreseen investment is €0.84 billion.

December 2001:

Administrative Agreement between the State and the Regions
about the financial aspects pending the subsidy application

December 2002:

Approval of the application by the Minister of Transport. This
enables the regions to continue with the preparations for
construction.

June

Start of construction in Rotterdam.

2003:

September 2005:

Concession for transport and maintenance of the infrastructure
in the region Haaglanden and the RandstadRail line 3 and 4 is
given to HTM (The Hague Transport Company)

February

Concession for transport and maintenance of the Hofplein line
section (the Erasmus line) is given to the RET (Rotterdam
Transport Company)

2006:

November 2006:

Derailments occur in line 4

October

2007:

Line 3 and 4 is operational between de Uithof and Zoetermeer
Oosterheem. This means that RandstadRail The Hague is now
fully functional

August

2010:

Rotterdam Section RandstadRail becomes fully operational
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Figure 3: RandstadRail project

Strategic ambiguity
For years, ambitions remained abstract – a light rail project to solve the increasing
congestion in the region. However, because the parties involved had different preferences
for the specification of the system, clear decisions could not be taken. The Hague wanted a
tram system and Rotterdam a metro system as these form the backbone of their respective
urban transport networks. It was not until relatively close to the agreement in 2001 that the
decision was made to separate the project into a section under responsibility of The
Hague Region and another under responsibility of Rotterdam Region, or a tram and a
metro solution respectively (Interview Transport Company). The early ambiguity was key,
as we will see, to keeping the different participants on board. However, it had also less
positive impacts. As one respondent notes, it may have been the cause of later accidents
(Interview local government employee). The specifications were decided upon at such a
late date that there was not enough time to test the system properly and review the
consequences of the decision. And the aldermen were strongly opposed to changing the
starting date leaving only three days for testing (Haan, 2011) . Another consequence of the
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early ambiguity on light rail is that at a very late stage the decision was made to replace the
tracks on the The Hague section because the state of the tracks was sub-optimal. Why the
track quality was not assessed earlier is unclear. It seems to be the result of the very late
closing of the process and making the final decision for a tram or metro, leading to a late
functional specification of the desired quality of the tracks.
Although the ambition from the outset was to create a regional transport system, the
different parties seemed to have their own agenda. Rotterdam wanted to secure their
expansion of its metro to the north and The Hague wanted to expand its own tram system.
The abstract definition of the project mission as ‘regional light rail’ left the choice open: it
expressed strategic ambiguity in this way. However, as the two city regions could not
change their local conditions the only alternative they could agree on was a completely
new light rail system. Thus, after the first ten years, a deadlock situation was created as the
financial situation at the Ministry was limited. The plans had to be adjusted to options of
reconstruction of existing trajectories and the tension between the purposes only lessened
when the combination of the two systems appeared to be cheaper than a new system and
still the dominant interests of The Hague and Rotterdam could be fulfilled. The routes were
divided, the money was divided, the responsibility for line management was divided, and
the income was divided. The project is actually a collection of three projects that are kept
under the same name because of the finance mechanism and a short shared section. The
separation enabled the project to move forward because this solution resolved the
tensions between different interests.
The definition of the mission remained narrowly focused on transport because it was
already difficult to reach an agreement on the functional specifications, let alone the
surrounding spatial developments. The project linked several new town developments but
was not used as an instrument of strategic integrative planning. The project avoided the
tension between purposes by solemnly focusing on a transport infrastructure-defined
project.
Redundancy
In line with the above-mentioned lack of integration with land use planning, the
constellation of actors was limited. Nevertheless the group was already quite complex with
two regions and their municipalities, a national ministry, local transport organizations,
heavy rail provider, and the national rail authority. Outside influence was limited to the
obligatory consultations and responses to ad hoc concerns from lobbyists and inhabitants.
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Feedback mechanisms were not organized in a way to enhance the decision-making
process.
The organizations of The Hague and Rotterdam also had different styles of feedback
mechanisms. Rotterdam had a lot of experience and a strong civil engineering department
tightly connected with the transport provider. Quick to tell the alderman or other
administrators when something was ‘unrealistic’, the project team saw itself as a group of
experts. This was less the case in The Hague where technical know-how did not match
political desires (Interviews Regional Civil Servants). The lesser experience with large
projects in The Hague can be seen in its problems with the tracks: the late decision to
replace them and the choice for a particular type of switches was at the root of the
accidents. Just organizing feedback was thus not enough, the quality and power of the
actors also had to be adequate to provide a well-functioning feedback system.
In short, we can say that there was very little redundancy in RandstadRail’s organization of
knowledge and actors. Once the agreement was reached, there was no desire for
externalities because the decision was made and it was now an issue of constructing the
project. Knowledge was primarily organized at the municipal level as transport companies
and transport departments were still closely connected. The organization of knowledge
was kept within the transport sector itself. For all its negotiations over the decades, the
project remained a technical affair.
Resilience
The project showed several examples of reactive resilience. One was the tunnel in
Rotterdam. It was not in the original plans. However, public opposition against the
preferred route at ground level was so strong that the engineering department explored
alternatives. It came up with a drilled tunnel that would also offer the possibility to add an
extra station in another area. This was a creative response of the project to external
pressures.
Another reactive response was The Hague’s late decision to replace the tracks. The quality
of the tracks was found to be inadequate. However, this was only after the responsibility
for the tracks had been handed over to them; a very reactive decision to something that
could have been appraised well before.
An important decision that shows reactive as well as proactive resilience is the decision to
strip the plans of the rail connection between Rotterdam and Zoetermeer. Although a few
respondents and articles claim that there was not enough travel demand for such a large
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investment, it seems the decision was mainly a financial and political one. The project had
to become cheaper to fulfill the demands of the ministry. And this solution was something
both Rotterdam and The Hague could live with as it was of lesser importance for them than
the other sections. The decision to skip the rail line was thus reactive to financial constraints
and a low transport potential. However, the decision to make a segregated bus line was
proactive in the sense that it enables the municipalities to upgrade the line to light rail
when the potential costumer base grows. Whether this will ever happen is unclear but at
least the potential is there.
The tram tunnel in The Hague is also an example of proactive planning. As the plans were
made to redevelop the inner city of The Hague, the transport professionals stated that a
tunnel would be a good solution to future tram traffic caused by RandstadRail. However, at
that time the RandstadRail project was all but certain. And thus the tunnel was built in such
a width that metro vehicles could pass through it. Thus resilience was proactively created in
order to deal with the uncertainty of future developments.

Discussion and conclusion
This paper discussed the interaction between opening and closing strategies in decisionmaking on large infrastructure projects. Although the general preference within the two
case studies seems to show a rather closed style of decision-making, they also demonstrate
that creative solutions and added value are to be found in the recombination of policy
options during the decision-making process: recognizing the need of a wider project
mission; the use of redundancies; and the organization of critical and knowledgeable
actors. The project has to have an ambition that is resilient to withstand challenge on its
basic premises: general enough to take conflictive views on board instead of denying their
relevance, but still flexible enough to allow adaptation of specifics. The first case study
(HSL) became controversial and was attacked on its basic aims because they were not
abstract enough and neglected the environmental perspective (preserving the Green
Heart) and urban development perspective (connecting the city of The Hague). The
project had too few ‘project owners’. This was far less the case in the second project
(RandstadRail). In this project the purpose with respect to the aimed infrastructure was
defined in general terms, although it also lacked explicit reference to the perspectives of
land use planning. Both projects have never moved beyond infrastructure planning. Of
course, there are expected developments around the stations in both projects, but this is
not integrated in the plans. The desire to close the decision-making process was greater
than the desire to come to an integrative, adaptive planning process. As a result, in both
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cases the infrastructure planning and the spatial planning do not match optimally which can
be expected to become manifest in the next stage of exploiting the routes.
From original conception to final go-no-go-decision, the infrastructure projects prove
reactive resilience. The HSL was a national project and it was very unlikely that it would not
be developed. The reactive character of resilience was demonstrated fiercely in the
numerous adaptations that were made to enable the realization of the initially preferred
route. Because of this structural bias towards an international transport perspective, an
environmental perspective came in only as counteraction that urged a compromise (which
was expensive and not optimal), while the urban development perspective was neglected.
Nevertheless, the HSL organization did not offer adequate redundant information needed
for a more pro-active resilience. For this reason, the very interesting option of policy
recombination that combined all alternatives (the ‘Willem Bos alternative’) did not get a
real chance to be included in the adaptive decision-making process.
The second case study on RandstadRail illustrated a very interesting tension between
opening and closing strategies. This project opened in a very general way with respect to
the purpose of infrastructure, aiming for ‘regional light rail infrastructure’ without
specifying the differences between the metro (Rotterdam) and the tram (The Hague).
However, the two city regions lost the first ten years by quarreling about their different
interests and showed up with a completely new light rail system (neglecting both metro
and tramline) and addressed in vain the costs of this utopian solution to the central
government. The situation that followed was a deadlock with parties trying to bring the
project within the available budget at the Ministry of Transport without one of the parties
losing out. Eventually the parties closed the process by breaking the project into pieces,
providing a widely-acceptable solution at the right price. From then on a combination of
metro system, tramline system and bus system was feasible: it was elaborated productively
via the combination of different policy options. At the end, there was adaptive progress
and pro-active resilience.
In this paper we recognized the need to combine opening and closing strategies of
decision-making, recognizing on the one hand the need to progress selectively in
incremental ways and on the other hand to let this step-by-step approach be informed
and guided by three coherent principles to open the decision-making at several intervals.
We built a design of strategic capacity by analyzing the three closely-linked concepts of
strategic ambiguity, redundancy, and resilience. In order to adequately deal with
uncertainty and complexity while at the same time adding value to a project, a continuous
recombination of the different aspects of the project is necessary. A striker has his eye on

105

the goal, but could sometimes be more efficient if he were to be coached by his
colleagues. It is good to have a predefined mission, but if the situation changes it is also
important to receive input from feedback mechanisms and to adapt the plan. The opening
and closing of the decision-making process is assisted in its resilience by having
redundancies and strategic ambiguities at different moments throughout the process.
Mega projects should accept this deliberate intricacy, as feedback mechanisms are crucial
to understanding the contextual complexity of the process.
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Introduction
Sometimes things are not as simple as they seem, but sometimes they are not as complex as
they seem, either. The same is true of mega infrastructure projects. Not all of these are
necessarily of the same complexity. Especially line infrastructure projects, such as rail and
highways, start with a single primary function (connecting several places) but can become
very complex over time. They have to deal with a frequently changing context of different
interests, purposes, constraints and ambitions. It has been a natural inclination in academic
works to have a negative view of large infrastructure projects. They cost too much; they
take too long to complete; they do not deliver on promises of patronage. As Flyvbjerg et
al. (Flyvbjerg, 2007; Flyvbjerg et al. , 2002, 2004) show, the large majority of large
transport projects do indeed show these symptoms. However, not all mega projects are
planning disasters and this paper looks at a project that was successful in keeping budget
and schedule in order to see what its ‘secret’ is. Although project success has many
potential definitions (e.g. patronage, economic spin-off, public appreciation), most mega
project literature focuses on time and cost aspects for project successfulness (Shenhar et
al., 2001). As this literature is the basis of the exploration of the case, we will keep success
limited to cost and time management aspects. The analysis in this case also does not extend
to the time after delivery, thus an analysis on other success factors, such as patronage, is
beyond the scope of this article.
The metro project Beneluxlijn in Rotterdam, The Netherlands, was finished nearly on time
and with budget to spare. It is one of the most expensive infrastructure projects finished in
the Netherlands in the last decades, and therefore can be considered a mega infrastructure
project. Patronage was not taken into account during the appraisal period, making it
difficult to evaluate the project on that basis. What is interesting is that this is also one of
the largest projects, in total cost, which was finished in the first decade of this millennium.
At first sight it seems the project success can be found in it being kept simple in process,
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and project scope and management. However, was this indeed key to its success and did it
come at a cost?
Keeping it Simple Stupid, or the KISS principle, (Terano 2008) is a common expression
(albeit with slight variations) in project management and ICT. It is a design standard that
aims to keep the used techniques, originally in aerospace engineering, as uncomplicated as
possible (simple) and as easy as possible to understand and repair (stupid). Keeping it
simple is, more formally put, the reduction of complexity. The reason for doing so is that
with the reduction of complexity comes a reduction of uncertainty as complexity is often
defined in relation to uncertainty (Bosch-Rekveldt et al., 2011; Antoniadis et al., 2011). For
instance, after a literature review, Vidal et al. (2011: 719) state: “project complexity is the
property of a project which makes it difficult to understand, foresee and keep under
control its overall behavior, even when given reasonably complete information about the
project system.” The reduction of complexity means that there are fewer unknowns and
fewer variables to predict, and thus the project and planning of the project arguably
becomes more manageable. However, as we know from our own academic writing,
simplicity is good but it often comes at the cost of richness. We feel we cannot describe
the full richness of our case or data because we are limited by words and structures. The
same is true for planning and decision-making processes on mega projects. The more we
try to close the process and reduce the scope of the project, the less influences we get
from outside and the less feedback about alternatives and uncertainties is brought into the
process (Deutsch, 1966; Innes & Booher, 2010). The ‘tunneling’ of decision-making lessens
the strategic potential of cross-pollination between different trajectories and streams of
policymaking (Marchau et al., 2010; Priemus, 2007; Swyngedouw et al., 2002). Two
questions are thus raised. First, what are the advantages and disadvantages of reducing
complexity by simplification? And second, can we say something about the type of
projects that are more appropriate for either side of the complexity dimension?
This article starts with an overview of the factors behind the cost and time overruns in
mega projects as identified in the literature. It relates them to issues of complexity and
uncertainty because overruns are the manifestation of problems associated with these
issues in this type of project. In the following section the research design is discussed. The
subsequent section presents the case and the analysis of the mechanisms leading to its
successful management of time and cost. The concluding section discusses the
opportunities and threats of the approach identified, and considers the findings in the
light of existing literature.

112

Mega Projects on a Budget
It is analytically attractive to treat political decision-making and project management as
separate fields of analysis, as it enables a researcher to separate the political aspects from
the engineering side. In practice however these fields are strongly related. Mega projects
remain under political scrutiny well after the official final decision is made. Decisions made
early on can have disastrous effects when abstract political ambitions crystalize in specific
technical challenges. The literature review will therefore deal with literature from mega
project research, decision-making and project management. I will use a backtracking
approach moving from effects (cost and time overruns), through identified causes, to finally
link them to the strategies for dealing with uncertainty and complexity.
Mega projects take a special position in public policy. They require large amounts of
financing and staffing, and are often part of very politically charged processes. As Flyvbjerg
et al. (2003) and Altshuler and Luberoff (2003) indicate mega projects have a bad track
record in keeping to budget and time schedules. Cost escalations happen in almost nine
out of ten projects with a cost increase of 28 per cent on average (Flyvbjerg et al., 2003). In
recent decades the cost of mega projects worldwide has increased dramatically despite
technological improvements in building and management techniques (Altshuler &
Luberoff, 2003). Although there are no articles addressing comparative analysis of time
delays in large projects, there is a strong relation between delays and cost overruns. For
instance, the delays in the Channel Tunnel increased the construction cost by about $1
million a day (Flyvbjerg et al., 2004). There seem to be several phenomena contributing to
the overruns affecting mega projects.
Cost and time overruns are a mismatch between the estimation and the practical result. It
therefore makes sense to first look at the accuracy of cost and time estimations. To be sure,
there is a great uncertainty in estimations related to mega projects (Bruzelius et al., 2002).
However, Flyvbjerg argues that uncertainty cannot be the only reason and that there is
often a tendency of ‘optimism bias’ or ‘strategic misrepresentation’ (Flyvbjerg, 2008).
Optimism bias relates to the fact that people are naturally inclined to estimate things more
positively than one could objectively derive from practice. We hope that this time things
will go right and thus are pre-disposed to neglect the elements that can go wrong. By
contrast, strategic misrepresentation means deliberately under-estimating cost and time for
political and strategic reasons. The rationale here is that if you were to show the real cost,
the project would never be built; however, once you start building infrastructure it is
difficult to stop even if the costs are far higher than previously expected. Thus it can be
strategically beneficial to keep the estimates deliberately low. Flyvbjerg (Flyvbjerg, 2008)
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concludes that these two are the most prominent variables in explaining the inaccuracy of
estimations and forecasts. The contested nature of information makes it attractive for
different actors to present their information strategically (De Bruijn & Leijten, 2007).
However, Osland & Strand disagree with the findings of Flyvbjerg and argue that his
empirical data is not sufficient to support his argument of strategic misrepresentation and
argue that he is guilty of applying the logic of suspicion. “For Flyvbjerg and other
proponents for the hermeneutics of suspicion, the actors actually admitting telling lies can
be seen as the “tip of the iceberg”. However, it is also a perspective that would not be
falsified if no examples of actors admitting lying were found. On the contrary, it could
easily be interpreted as a verification that they were lying also for the researchers” (Osland
& Strand, 2010: 81). They argue that Flyvbjerg does not use the correct data to support his
conclusions and that the projects selected for his research have been based on a whole set
of institutional factors, rationalities and political support. However, they do not develop a
clear hypothesis about under what circumstances selection leads to the best, lesser or
worst project. They also do not convincingly disprove the fact that misrepresentation plays
an important role in cost and time overruns.
Somewhat related to the optimism bias is the attraction of the ‘technological sublime’ – a
fixation for the latest technology (Trapenberg-Frick, 2008). Drawn to new technology,
aesthetics and other novelties, politicians and engineers favor projects and solutions that
bring more uncertainty or more cost. Mega projects are generally great symbols of
modern engineering and for politicians an important political legacy. Therefore they would
like it to be something special, something that has not been done before: the tallest
building, the longest bridge, or the first drilled tunnel in wet soil. For instance, in an analysis
of a large European infrastructure project, The Environ Megaproject, Van Marrewijk et al.
conclude that the discourse in the decision-making phase was “dominated by stories of the
uniqueness of the project, its innovative concept and its creative process
management” (Van Marrewijk et al., 2008). The focus on the project’s exclusiveness is very
attractive in mega project planning.
Another important factor at the decision-making/political side of mega project planning is
‘scope creep’ or ‘scope change’. Mega project development has entered the do-no-harm
era (Altshuler et al., 2003) in which mitigation of effects has become very important to
decision-making. Mega projects often impact on many interests and many territories and
those stakeholders often have particular demands in order for them to accept the plan:
lands need to be bought; zoning plans remade; and local politicians co-opted. All these
stakeholders will want something in return for their cooperation. The accumulation of
changes to the scope is called scope creep. Projects tend to expand as they move from
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inception through design to development (Shane et al., 2009). Shane et al. take the
Holland Tunnel as an example. This tunnel at its inception (1919) was estimated to cost $12
million (US). However, one year later an additional analysis showed that it would actually
cost about $28.6 million, and the decision was made to construct the tunnel. Eventually,
when finished seven years later, the tunnel had cost $48.4 million of which about $15
million could be attributed to functional and aesthetic factors (Shane et al., 2009). An
important factor in scope creep is political volatility. During the process, different
politicians in influential positions will have shifting demands. Thus the political and social
playing field is very important in this respect.
In the latter phases of mega project planning, project management takes an increasingly
prominent place: the mega project is conceived as an engineering task. In engineeringbased planning, uncertainty is reduced by cutting things into pieces (Dryzek, 1987; Faludi,
1996). A phase model is often developed with sequential steps that need to be followed
in a linear form. Project management theories generally still work in the same tradition.
Often developed to reduce complexity, or to keep things manageable, they have the
inclination to chop problems up into their parts. Uncertainty from a project management
view is strongly related to risk. “In the most general terms, risk is the possibility that events,
the resulting impacts, the associated actions, and the dynamic interactions among the three
may turn out differently than anticipated” (Miller & Lessard, 2001: 76). The difference
between risk and uncertainty is that the potential outcomes are known and thus can be
statistically determined (Ward & Chapman, 2003). Uncertainty also includes situations in
which the potential outcomes are also unknown. Uncertainty is, in this view, the antonym to
planning; it is the possible failure to control the consequences of our actions. Koppenjan et
al. call the engineering project management approach a ‘predict-and-control’ perspective
(Koppenjan et al., 2010). Project management of this type was developed in the 1950s and
later it was supplemented with risk management. Risks are dealt with by introducing
contingency (slack or time-cost) buffers, calculated by probability multiplied with impact.
Risks are thus quantifiable, as opposed to uncertainty (Perminova et al., 2008). In many
instances uncertainties, are treated in a similar way, effectively ignoring the problem of
irreducible uncertainty. Yet, pre-calculated slack or buffers cannot cover some
uncertainties. Van der Heijden (Van der Heijden, 1996) identifies three types of
uncertainties. The first form is risk, which involves an uncertainty about the outcomes, but
where there is sufficient knowledge to make a probability estimate. The second type is a
structural uncertainty, where future events are conceivable of happening, but there is not
enough knowledge to say something about the likelihood of it happening. The third form
is the unknowable. These are the events we cannot even conceive of happening. Project
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management of mega projects as a predict-and-control only takes into consideration the
first type of uncertainty.
An alternative approach in project management is prepare-and-commit (Koppenjan et al.,
2010) in which uncertainty is accepted as a given. It takes all types of uncertainty into
consideration. Contractors and providers are committed to certain functional outcomes
but accept the fact that changes will come and that they could even be very useful. In
decision-making and planning, this approach is in line with complexity theory (Byrne,
2005) and evolutionary perspectives (Bertolini, 2007; Boschma & Lambooy, 1999; Nelson
& Winter, 2006) as both take into consideration the uncontrollable variables of our society.
The decision-making and management of the project needs to remain flexible (Olsson et
al., 2006) in order to deal with the uncertainty in project development. One has to be
mindful (Sutcliffe, 2006) in redefining ambitions, reworking goals and reorganizing if the
situation calls for it. In practice it seems both management types are applied in mixed form
as project managers work between limitations and opportunities that are not always theirs
to choose. Decisions made earlier by politicians and other stakeholders often have a great
influence on the project management range of options (Koppenjan et al., 2010).
A further point made in the literature is that problems that arise during project
management are often the result of the preceding decision-making process (e.g. Leijten et
al., 2010). In particular, decisions to use a particular technology or time scheme can put
great pressure on project management. Opting to use uncertain technologies will
effectively negate the benefits of solutions of cost overrun of mega projects such as
reference class forecasting (Flyvbjerg, 2006) simply because there are too many unknowns
(Sommer & Loch, 2004).
Now that we have indicated the issues associated with mega project, we turn our eye
towards the Beneluxlijn, a case different from many other studied cases because it was
successful in maintaining its budget and time schedule. The analyses discussed above
tended to focus on projects that went wrong, but what about the projects that were
successful in managing cost and schedule overruns? The Beneluxlijn case might provide a
welcome addition to the buoyant literature on mega project development. The question is
whether it is in line with the theory discussed above, or whether it is something special and
unique that sets this case apart from others. Table 1 summarizes the concepts discussed in
the literature review and which will be used to analyze the Beneluxlijn case. The underlying
question will be: in which measure do these concepts also provide explanation of a project
being able to keep within cost and time budgets? Or in other words: to what extent does
the case adhere to or complement existing concepts?
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Table 1: Analytical concepts derived from literature review

Phase
Appraisal and DecisionMaking

Project Management

Type
Optimism Bias
(Flyvbjerg, 2008)

Description
Natural inclination to estimate
things more positively than one
could objectively derive from
practice
Strategic Misrepresentation Deliberate positive estimations
(Flyvbjerg 2008; De Bruin for strategic reasons
& Leijten, 2007)
Technological Sublime
Politicians and engineers are
(Trapenberg-Frick, 2008;
attracted to technologies or
Van Marrewijk et al., 2008) features that have not been done
before
Scope Creep
The accumulation of changes in
(Altshuler et al., 2003;
the scope due to political desires
Shane et al., 2009)
and mitigation strategies
Predict & Control
Uncertainty is calculated as risk
(Koppenjan et al., 2010)
and everything is done to control
as many aspects as possible, for
instance through time and cost
buffers
Prepare & Commit
Irreducible uncertainty is
(Koppenjan et al., 2010)
accepted and the project
management is organized in a
manner that it can respond to
unexpected developments

The following section will discuss the research methodology applied to the case of the
Beneluxlijn. It discusses the different interview types – narrative and reflexive – used in the
research. After this brief section, the case and the analysis will be presented, starting with a
short case description, followed by the identification of the key enabling mechanisms
leading to its successful management of time and cost. The section then continues with a
description of the uncertainties in the project and provides a reflection using the concepts
developed in the literature review. The article closes with a discussion and conclusion
section.
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Method
This article uses a deviant case study research design (Gerring, 2007) because it aims to
understand why, different from typical mega projects, the Beneluxlijn project has been
successful in maintaining time and cost budgets. In line with the literature discussed above,
it therefore requires an in-depth understanding of the decision-making and management
processes. What were the crucial decisions made in this case that led to such an outcome?
What were the mechanisms at work? The deviant case study design is especially well suited
for this task. In this article I use a narrative/reflexive interview approach. This means that
two types of interviews were done with key stakeholders. The narrative interview focuses
on stories that subjects tell as they recollect past events. The interviewees are prompted to
reconstruct the process without being pushed into a hypothesis driven direction: “After
the initial request for a story, the main role of the narrative interviewer is to remain a
listener, abstaining from interruptions, occasionally posing questions for clarification, and
assisting the interviewee in continuing to tell his or her story.” (Kvale & Brinkmann, 2009:
155). In the case study of the Beneluxlijn, this type of interview was especially useful for
reconstructing the decision-making and planning processes, as it prompted respondents to
recall the defining moments.
In the reflexive interview, respondents were asked for their responses on particular issues.
This type of interview provided insight into the perceptions of actors. A distinction in each
question was made for their opinion in general about planning large infrastructure projects
and about this project in particular. Especially of use were the questions focusing on the
main sources of complexity and uncertainty as they added to the insights derived from the
narrative interviews. Thus, the combination of both interview types provides the analysis
with insight of the process and the reflexive insights gained from the experience of the
main actors of the project. Interviews were done with six stakeholders: 2 project managers,
2 aldermen, 2 transportation company officials. With four of them another reflexive
interview was done. Another four reflexive interviews were used from interviewees that
were not directly involved with the project, but that were involved in the contextual policy
of the project: 2 government officials, a transportation strategist, and an academic expert.
Combined with secondary sources such as newspaper articles and policy documents, the
interviews give the research and the article its desired depth. The following section
reconstructs the decision-making process of the Beneluxlijn based on the narrative
interviews, newspaper articles and policy documents. However, the reconstruction in this
article is not focused on who did what when from what role, or an actor analysis, but aims
to discern broader mechanisms and events and to relate those to theory. The following
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section discusses the project and its relationship with uncertainty and complexity. This is
primarily based on the reflexive interviews combined with relevant sections from the
narrative interviews. The article continues with a reflection on the project in relation to the
discussed literature.

Beneluxlijn
Beneluxlijn is the name for an extension of the Rotterdam metro network (see figure 1).
Designed to join up two pre-existing metro lines, the 11,5km long Beneluxlijn connects
Rotterdam city center with the bordering municipalities of Schiedam and Spijkenisse. Built
through the related Benelux road tunnel, the project provides an added possibility for
crossing the river by public transport (De Nieuwe Maas). After completion, the term
Beneluxlijn disappeared and the project became part of the existing Calandlijn. The
project was part of the 3M plan (1992) that proposed three possible extensions of the
Rotterdam metro network. The projects were the Noordlijn (now operational as
RandstadRail), the Beneluxlijn, and the Ridderkerklijn which has never been developed,
nor is it forseen in the near future. Figure 1 presents the metro network of Rotterdam. The
Beneluxlijn is the dashed section on the left side that goes from Marconiplein station
(above the river) to the station of Tussenwater (below the river). Table 2 provides a short
timeline of the project.
At 1998 prices, costs for the Beneluxlijn were estimated at 137 million Dutch guilders (€63
million) for preparing the ground; 652 million for civil engineering (€296 million); 191
million for technical rail elements (€87 million); 79 million for making grounds livable again
(€36 million) and 586 million for other costs including additional engineering features and
a contingency/risk reservation (€266 million). The total amount estimated was 1,645 million
guilders (€760 million). The bulk of the costs were to be paid for by a grant from the
ministry of transport of 1.4 billion guilders (€670 million). The remaining funds needed to
be acquired through a 5 per cent contribution of Rotterdam’s public transport operator
RET, and additional road contributions from municipal or national road funds. The actual
costs for the completed project turned out to be 1.25 billion guilders (1998 prices) or
about €560 million euro. The project was finished just a few months after the original
schedule.
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Table 2: Timeline Beneluxlijn

Date

Event

1992

Presentation of the project 3M, in which the feasibility of three metro
extensions is discussed. The 3M report proposes a South Eastern line in the
direction of Ridderkerk; a line to the north which has now been completed as
the project RandstadRail and a third line, the Beneluxlijn, extending the
metro to the west.

1993

The decision is made by government to build the second Benelux road
tunnel. (The first tunnel dated from 1967 and was no longer sufficient for all
the traffic.) After negotiation the tunnel includes a tube for cars, and also one
for bicycles and a metro tunnel.

1993

The decision is made to start preparations for the construction of the
Beneluxlijn.

1996

The decision-making procedure is finished and a start is made with the
preparation of the building grounds

February 1997

The Ministry of Transport gives out a decree of 1.4 billion guilders for the
construction of the metro line. This does not include the construction of the
tunnel which is done under the responsibility the ministry itself.

End 1997
1999

Construction is started of civil structures and stations.
A start is made with making areas affected by the project construction
habitable again.
The electrical wiring and rails are put in place

2nd quarter
1999
November 2,
2002

Opening of Beneluxtunnel and Beneluxlijn

End 2002

There are many complications with the trains and the security system
malfunctioning. No accidents happen but there are many delays. The solution
is found by reducing the frequency of the trains
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Figure 1: Dashed line is route Beneluxlijn

Beneluxlijn and Risk, Uncertainty and Complexity
Soon after the opening of the Calandlijn, the east-west connection that opened in 1982,
plans were made for extending the metro network. At the end of the 1980s a feasibility
study was made for the possibility of three extensions. This 3M report proposed, in order
of priority: a south eastern line in the direction of Ridderkerk; a line to the north that has
now been completed as the project RandstadRail; and the Beneluxlijn that would extend
the metro to the east. Perhaps surprisingly, the number one priority Ridderkerk line has
never been completed, while the Beneluxlijn, the least important, was realized first. Several
crucial enabling mechanisms led to this remarkable outcome.
Firstly, and most importantly, is the political importance of a second Benelux road tunnel
(highway connection) under the Maas river. This is the tunnel that connects the section
above the river with the harbor south of the river. At the start of the nineties, the first
tunnel was so congested that the national government decided that a second tunnel was
needed. The municipality of Rotterdam supported this ambition; however, the
municipalities of Schiedam and Vlaardingen were strongly opposed. They feared this
additional tunnel would attract (unwanted) extra traffic through their cities. This created an
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‘enormous deadlock’ in the decision-making process that was not broken until a ‘monster
design session’ was organized, where none of the participants could leave before a solution
was found (Interview local alderman). In the end it turned out that the inclusion of a metro
tunnel and a bicycle tunnel was an acceptable option for all parties. This compromise
boosted the rational case for the metro; if there was space for a tunnel for a metro as part
of the construction of the highway tunnel, then surely it deserved to have a metro
connection.
A second enabling mechanism was the so-called ‘Tour de Force’ program of the
municipality of Rotterdam at the end of the 1980’s. It was a program that aimed to
maximize Rotterdam’s influence in and benefit from central government’s annual budgeting
for major infrastructure projects. Generally, at the end of the year there would be money
left over from the central government budget that could fund a new project. However,
because municipalities did not invest in making plans for projects for which they were very
uncertain about getting funding, they often did not have any ‘ready-to-go’ projects to offer
to the ministry. The Tour de Force program was a break with this situation as Rotterdam
decided to make plans for several projects without being sure of funding from the
Ministry’s budget. Because the planning process for the Benelux tunnel had already been
finished, the construction could begin almost immediately. This Tour de Force proved to
be a very successful approach. However, there are two drawbacks to this approach. The
first is that the program was not embedded in the comprehensive spatial planning of the
area. The program was only seen from a transport network perspective. The second is that
by this form of preemptive planning, the ability to accommodate feedback and diverse
interests, and thus remain adaptive, was effectively closed. During the early planning there
was little visibility and sense of urgency because it was unclear when or whether the
project would be financed. And therefore little interest could be expected from citizens.
The other aspect is that what seemed like a good or even the best idea at that time might
have been surpassed by reality. New political regimes might have had different plans or
other spatial developments might have moved ahead. Thus the speed of the Tour de Force
program put strong restrictions on the adaptability of the decision-making process.
Most respondents argue that the key to managing time and cost in de Beneluxlijn was that
there were no surprises. The decision-making process followed a predictable path;
opposition to the project was limited and could at the outset be expected to be limited
because a large part of the trajectory did not cross densely built-up urban areas; the
applied techniques were known.
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Risk and uncertainty seem to be the greatest enemy to successful mega project planning
and these are easiest prevented by keeping a mega project less complex; by keeping it
simple. But how were which risks and uncertainties managed in this project? According to
the interviewees the greatest risks and uncertainties when building infrastructure projects
is when you go underground. This is because it is always difficult to know exactly what is
underneath the ground. Historical and geological research can reduce a certain amount of
uncertainty. But issues such as water levels – and the risk of leakages into the tunnel – are
dependent on many external factors. The Beneluxlijn protected itself against such risks by
aiming to build above ground as much as possible. The lump sum agreement, meaning that
overruns will not be paid for by the national government, also forced the project team to
keep the project above ground as much as possible because underground is a lot more
expensive. Any added cost would come out of the budget of the municipality, not the
state, so the financial risk was placed at the level of the municipality, adding an incentive
not to underestimate cost or give in to mitigation demands too often. As a result, limited
tunneling was done in the center of Schiedam and in other areas noise was mitigated with
above the ground noise-reduction measures.
There was one moment in which the project encountered some trouble. In a certain
section of the viaduct there was an irregularity in the NOx (Nitrogen oxides) values in the
iron used which caused the iron to be more fragile than normal. The project had to be
saved by a reevaluation of the safety norms. Even though the iron might not have been in
accordance with the norms specific for that material, the construction was still safe overall.
As a respondent stated: “[Despite the issue with the NOx values in the iron] we knew we
could still manage to have a safe construction. That was more realistic than stacking safety
norm upon safety norm” (Interview director Gemeentewerken). Thus even though a
project element might not have fallen within its norms, the construction was still within the
overall norm. In this case, even though the iron used might not have been up to the norm,
the strength of the viaduct as a whole was adequate for its function.
In general, another prominent source of uncertainty and risk according to the interviewees
was the changing of actors. Political actors are not always the same as they commonly
rotate after elections. This means that you are not always sure of political support. In
addition, the rotation of actors in general brings risk. There has to be continuity in, for
instance, the staff of the project organization and contractors. Changes can lead to a lot of
uncertainty and the risk that things that were first clear to everyone are now lost because
of the rotation of actors. Because of the relatively short decision-making process in the
Beneluxlijn, the rotation of actors was very limited. The window of opportunity through
the construction of the Benelux road tunnel, in combination with the relatively low profile
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of the project initially, ensured commitment with institutional actors and made it less
dependent on political champions.
External actors, such as the affected inhabitants of an area, are also a source of risk. If they
are not managed correctly or treated correctly, they could mobilize against the project.
They might try and block the project by legal means or even by preventing construction
workers from doing their work. In addition, strong resistance from the public leads to bad
publicity and a poor image that could affect the project long after it had been built. To
prevent this, the Beneluxlijn had an extensive social environment management strategy.
This aimed to respond quickly and openly to worries that people might have, and to
involve them with the project by, for instance, inviting them to the construction site. “Some
people complain that the social environment management adds several per cent to the
budget, but I always argue that it is worth it…. It prevents a lot of frustration with both
parties” (Interview Project Management). Even though the inhabitants of this region
historically accept some nuisance of construction if they understand the benefits for the
region, small frustrations can easily lead to big conflicts. And a responsive project
management team, as in the case of the Beneluxlijn, can prevent small frustrations adding
up.
A further important source of risk and uncertainty cited is the technological aspect of the
project. The decisions made about the techniques to use can greatly increase or decrease
the risk of the project. New experimental techniques will always bear greater risks than
proven and well known technologies. Furthermore, these risks cannot be easily limited to
single system components. This relates, for example, to the decision for a safety system: not
only the type of system but also the interaction between the system on the train and the
system on the tracks is generally surrounded with uncertainties. These risks were dealt with
by adopting known technologies, as used in the existing Rotterdam metro lines. “The
Beneluxlijn follows the Rotterdam tradition in building metro lines. So in that sense it was
not very technologically innovative, it was actually just a continuation of the methods we
had used in the past” (Interview director RET). The only moment when it did go wrong was
with the safety system problems. This was because a different magnetic spools than before
was used as a different company was given the tender for the system than the company
that did the other Rotterdam metro sections. Thus ironically proving the point, the
introduction of an unknown technological element, in this case a company unknown to the
Rotterdam safety system, was the cause of the problem.
Procedures are the last of the sources of uncertainty and risk that are identified by the
respondents. The amount of procedures that a project has to go through can be very large.
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“the procedures, environmental permits, and building permits all represent a threat as
there could be consequences for not following procedures correctly.” (Interview project
leader). This makes a project even more complex for the project organization. If a
procedure is not correctly followed this could have severe consequences for the entire
project because a public objection against the project could then cause the whole project
to be delayed. So knowledge of procedures is crucial in order to be able to understand
where the law allows simplification, for instance through one comprehensive permit
request, and especially where complete precision and accuracy is needed. While
procedures are complex, the risk can be almost completely controlled with adequate
knowledge and understanding of the required procedures. In the Beneluxlijn project,
these were kept under tight control of an experienced project management team.
With the construction of the Beneluxlijn the risks and uncertainties were primarily
minimized by using only techniques that had been used before in the construction of the
Rotterdam metro. This meant that everyone had a good understanding of what these
techniques meant and what the risks were. Historical research had been accurate and
historical sites were found at the expected locations. The decision-making process of the
Beneluxlijn had been reasonably quick, thus there were only a limited amount of changes
in the constellation of actors. Furthermore, much attention was given to manage the
interaction with external actors. All in all the uncertainties were limited, and the project
proved to be on time and within budget
If the uncertainties from this project are placed against the three types of uncertainty
identified by Van der Heijden (1996) – risk, structural uncertainty, and unknowable
uncertainty – it is clear that the project tackled mainly the first type of uncertainty. The risk
estimates seem to have been accurate. Additionally, the project group and decisionmakers have, as shown above, put a lot of effort in preventing structural uncertainties by
using known techniques in which the project group a lot of experience. In some ways it is
lucky that the project ran into so little unknowns; on the other hand, the effort to build
primarily above ground greatly reduced the chance of an unknown happening. All told, it
seems the project was very successful in keeping the uncertainty manageable, or keeping
uncertainties within the acceptable risk level, and that this might be key to its successful
managing cost and time.
In the next section, the findings based on the interviews of stakeholders will be set against
the explanations identified by the literature.
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Reflections from literature on the Beneluxlijn
Within the literature review in the first part of the paper, six elements were identified:
optimism bias, strategic misrepresentation, technological sublime, and scope creep are
factors during the appraisal and decision-making phase. Predict-and-control and prepareand-commit are two types of project management that that have different consequences
for the management of time and cost during construction. Table 3 provides an overview of
the Beneluxlijn and the different elements.
Table 3: Achievement Beneluxlijn on factors identified in the literature

Phase
Phase
Appraisal and DecisionMaking

Project Management

Type

Beneluxlijn

Type
Optimism Bias
(Flyvbjerg, 2008)

Beneluxlijn
Rotterdam was very experienced
with the techniques used and was
able to forecast accurately.
Strategic Misrepresentation The lump sum agreement put the
(Flyvbjerg 2008; De Bruin financial risk with the municipality
& Leijten, 2007)
of Rotterdam. This negated any
potential motivation for
misrepresentation
Technological Sublime
Rather than experiment with
(Trapenberg-Frick, 2008;
different technologies, the
Van Marrewijk et al., 2008) Beneluxlijn showed the opposite
of the technological sublime. The
project made use of existing
techniques as much as possible
Scope Creep
Scope creep was prevented by a
(Altshuler et al., 2003;
strong focus on building above
Shane et al., 2009)
ground. Mitigation was primarily
done by simple noise reducing
measures
Predict & Control
Because the project team used
(Koppenjan et al., 2010)
proven techniques with which
they had experience, it was
successful in predicting and
controlling risks
Prepare & Commit
Because of the ‘keep it simple’
(Koppenjan et al., 2010)
strategy, this type of management
was not necessary. However, the
Tour de Force program can be
seen as an example of a prepare
and commit strategy that was key
in making the project possible
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The costs of mega projects usually overrun because of optimism bias or strategic
misrepresentation. However, the Beneluxlijn shows no such phenomena. It seems the lump
sum agreement and transfer of risk, as discussed above, was successful in ensuring that the
Rotterdam municipality made a correct cost estimate, and made sure that they kept to the
budget. Failure to keep to the agreed financing mechanism would have meant financial
disaster for the city. The municipality, for its part, had an experienced department that
knew the difficulties of building metro lines. Because of the limited envelope of funding
available, the project group and designers had to be very stringent in preventing scope
creep. The only mitigation that was applied was noise reduction on some part of the route
where houses and schools were close to the viaduct. Crucial for the public acceptance of
this stance was a communication campaign. The practice of building above ground
wherever possible was of course also important in keeping to budget by preventing scope
creep. But this is not easily achieved as most outside interest groups will push at putting
infrastructure underground. However, Rotterdam prevented the opposition of Schiedam
by offering a small section in Schiedam underground or threatening to go around the
center. The rest of the spatial context of this project did not require mitigation strategies as
it was going through mainly low-populated areas. The ability to resist the pressures for
going underground when it was not technically necessary enabled the project
management team to limit the uncertainties associated with digging and thus kept better
control on the time and cost of the project. Most likely, this choice reduced the chance of
expensive contingencies, and in retrospect, meant that risk and contingency budget
remained almost untouched.
The Beneluxlijn shows strong support for the technological sublime thesis proposed by
Trapenberg- Frick (2008). The idea is that the motivation behind large projects is to leave
the public in awe and wonder and that this requires techniques that are complex,
unproven and often incorporate many uncertainties. This temptation of going where no
man has gone before is something that is shared by politicians and engineers alike. The
project of the Beneluxlijn is an adhering case in the sense that the technological sublime
was resisted. The project leader deliberately did not use any new techniques and there is a
strong indication that this is one of the main reasons that the project was able to stay within
the budget and set time frame. “Sometimes people said: you are not innovating enough’.
’But that was something I absolutely did not want to do. With the Beneluxlijn I wanted to
build upon the things we invented in the past” [Interview Project Management]. Using
techniques with which there is strong experience strongly reduces the risks associated with
a project.
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The fact that the owner of the project (the municipality of Rotterdam) had a lot of technical
expertise through its engineering department meant that it could keep tight control on the
contractors and was well equipped to know the consequences of different techniques. As a
result the project group could generally suffice with a predict-and-control management
approach. Estimations on existing knowledge and experience were made. Because of the
resistance to the technological sublime, it was also possible to predict the risks more easily
than in many other projects where decision-makers and project managers have been
seduced by technology. It does not mean that the project organization was not also suited
for a prepare-and-commit approach but it was just not necessary. Interestingly, if we look
at the Tour de Force program, this is an example of a prepare-and-commit strategy within
the strategic spatial planning domain. The plans were in place for the moment a window of
opportunity opened, the Beneluxtunnel in this case, and the city was already committed to
the project. In addition the strong management of the municipal departments, meant that
profit maximizing through scope changes or the filing of cost to the limit of the budget, as
often practiced by private companies, could be kept to a minimum.
In conclusion, while the Beneluxlijn might be a deviant case from a time and money
perspective, it is not in contrast with the theories discussed in the literature review. To the
contrary, it supports many of the ideas presented about uncertainty, cost and time
overruns, and project management. The case shows some clear opportunities for managing
complexity and uncertainty in the planning, decision-making, and management of a mega
project. The conclusion and discussion section will provide a summary of these
opportunities and threats.

Conclusion and discussion
This project was developed with the motto: to keep uncertainty in the manageable
domain. Optimism bias and strategic misrepresentation were effectively and intrinsically
neutralized. The project used existing technique with which there was broad experience
and kept the project purely within the transport infrastructure domain. The route was kept
as much as possible above ground. This simple approach was combined with strong
project environment management that focused on reducing worries and frustrations with
the affected neighborhoods; something that was considered crucial in bringing the
uncertainties from the environment from the domain of the unknown into the domain of
risk. The project actually aimed to reduce complexity and keep uncertainties within the
domain of risk.
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Although the benefits are clear of reducing complexity and uncertainty, there are also
some evident disadvantages that manifest themselves in a project of this type. Most
importantly, a project could become too simple. The focus on keeping a tight control on
time and budget could lead to an underperformance in integrating different sectors and
influences that might add value to the project. The Beneluxlijn was developed primarily
from a transport infrastructure perspective as a relatively uncontroversial, inexpensive and
quick solution. Developing a strategic vision on land use developments along the route was
a secondary concern to realizing the more narrow goals of the project. Hence, while the
built quality of the project is good, the quality as a spatial project, or rather as a leverage
for broader spatial developments, is very limited. Perhaps for the Beneluxlijn this was the
best solution in order to make use of the window of opportunity provided by the
Beneluxtunnel and the lump sum financing arrangement with the national government. I
would argue that whether this should be the preferred strategy depends on the context of
the project and the vision that is developed for the region as a whole. Form should follow
function in these types of projects and not the other way around. Infrastructure should be
an instrument to achieve particular goals and ambitions. Retrofitting a project later for
future developments, like including a new stop, is generally a more expensive and complex
solution. This means that it is important to have a clear view on the problems that the
project will have to solve; both now and to a certain extent in the future. Often, and the
Beneluxlijn is no exception, projects start as a project which becomes a goal in itself and
not as the best possible solution to a particular problem (Priemus et al., 2008). But the
project should also be a tool to fulfill the strategic vision and goals for an area. Because
infrastructure is a very definite spatial intervention with a huge investment cost, it
determines for a large part what is possible for the area it passes through for the
foreseeable future. The risk of a strong focus on simplification or the reduction of
complexity is that the strategic potential of a project is ignored. Feedback in the form of
new ideas and critiques are filtered out to early on, and the adaptive and strategic capacity
is lost (Bertolini, 2007).
Would the Beneluxlijn have benefitted from a more open strategic process? Perhaps, but,
more likely, it would have just not been built. As outlined earlier, other extensions to the
metro network would have been more preferable. Several respondents stated that the
project was the least important one of the 3M report. However, the policy window
opened with the decision to build the tunnel and the availability of the lump sum required
swift action on the part of the local government. The strategic 3M document was aimed at
infrastructure development, not an integrated land use and transport plan. And with the
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little time available, the process could not have been opened to external influences and
plan development.
To conclude, the Beneluxlijn offers us an insight in what it might take to keep a tight control
over budget and time. Although it might be argued that the Beneluxlijn is so
straightforward that it is incomparable with other mega projects, this is however the case in
point. Considering its size, the project could have also evolved into an extremely complex
project. Yet, the project was purposely kept simple. The project managers and decisionmakers worked hard to keep uncertainty within the manageable domain of risk. As a result,
the project contrasts sharply with the wealth of mega projects that wildly exceed costs and
time budgets. However, it can be also argued that the project remained at a pure
infrastructure level and thus lacked a strategic vision of its place within the broader spatial
development of the region. The project shows that a reduction of uncertainty through
simplification can be very beneficial. The trick, however, might be to combine it with a
more strategic phase earlier in which there is a potential to organize knowledge, input and
thus complexity in a way that adds value to the early stages of a project without adding to
the complexity during the execution stage. Thus a decision-making process that
accommodates influences and strategic input from outside, but keeps strict control over
techniques and design, can ultimately achieve the most value while keeping the project
simple and stupid.
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Introduction
The planning of a mega project can be a daunting task. The sheer size of the project (in
numbers of affected actors or in amount of dollars invested) dwarfs day-to-day projects.
And if the institutional context is taken into consideration, the task ahead can become
almost paralyzing. Faced with this complexity and uncertainty, a common response is to
simplify, to compartmentalize procedures and events into smaller sections with
accompanying calculated risks (Dryzek 1987; Faludi 1996; Miller & Lessard 2001).
However in contrast to incremental approaches, where you make small changes and might
end up with a different outcome than planned beforehand, there is a strong sequential
rigidity in these smaller sections because the steps all lead to a particular point and
destination. The process becomes inflexible: every end of a phase or section needs to fit
with the beginning of the next predetermined phase, and there is little room for
adaptations. Thus, if a problem occurs in one phase it will have an effect on all subsequent
phases. Cost and schedule overruns will be difficult to prevent or overcome. In addition,
the sequential rigidity of the process design will also make it hard for outsiders to get
involved. Outsiders are a threat to the project because they have different objectives and
are not easily controlled. And for a process that leaves little room for adjustments,
unpredictable actors can become a liability. Democratic influences are therefore
considered as unproductive obstacles that need to be overcome.
Since the 1960s, there has been an effort in academia to promote a more adaptive
decision-making process in planning. In particular, the strategic choice approach from the
Institute for Operational Research has made an effort at finding a way to deal with
uncertainty in a structured but practice-based manner (Faludi & Mastop, 1982; Friend &
Hickling, 1987; Friend & Jessop, 1976; Friend, Power, & Yewlett, 1974). More recently, the
academic focus has been on deliberative planning and looking for ways of enabling
outsiders to take part in the processes of decision-making and deliberation (Gregory &
Failing, 2002; Healey, 1999). Some researchers have turned to complexity theory for
inspiration (Innes & Booher, 2010) while others look towards evolutionary theory
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(Bertolini, 2007; Lambooy & Boschma, 2001). Yet others have focused their energy on
articulating the principles of an adaptive policy and planning process (Marchau, Walker, &
van Wee, 2010). These authors all see the need to move beyond purely rationalistic
planning, and respond to and work with unexpected changes. In doing so they
fundamentally depart from a planning practice where closed processes are common. Mega
projects in particular seem to have a closed process as they often enter the public domain
as engineering solutions instead of policy problems (Priemus, 2010). This paper, in line
with these authors, aims to look specifically at how mega project planning and decisionmaking responds to change in the context and deadlock in the process, and develops and
examines ideas about how to organize these processes through empirical work on three
mega projects The paper first looks at practical adaptations made in these projects,
continues developing a framework about the organization of the process and then finally
looks back at the projects to understand how the elements of the framework played out in
practice.
This article thus adds to existing literature by linking two key analytical concepts
developed in previous work: adaptive capacity and strategic capacity within the planning
process. Adaptive capacity categorizes the types of adaptations or non-adaptations that
are made to the organization and scope of mega projects and relates them to changes in a
project and its context. Strategic capacity focuses on the strategic organization of the
decision-making process and looks at issues such as ambiguity, redundancy, and resilience.
The two concepts have been applied to three mega transport project decision-making
processes in the Netherlands. The first is a high-speed train line called the HSL-Zuid that
runs from Amsterdam to Brussels and Paris. The second, RandstadRail, is an interregional
light rail project between the regions of The Hague and Rotterdam. And the third project
is an extension to the Rotterdam metro network, then known as the Beneluxlijn. While
adaptive capacity deals with ways of dealing with uncertainty and complexity, strategic
capacity is about organizing the process so it is best equipped to maximize the value from
uncertainty and complexity. This article aims to delve more closely into the relation
between these two concepts.
The first section introduces the two concepts of adaptive capacity and strategic capacity
starting from a perspective on three types of uncertainty. The subsequent section
introduces the three cases and presents the results of the analysis. Then I continue by
looking more closely at the relationship between adaptive and strategic capacity before
ending with the conclusion.
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Adaptive planning and decision-making
Although complexity is often considered a problem, it is the uncertainty built into that
complexity that is the true source of worry. Uncertainty creates a feeling that things are so
complex that they go beyond understanding and control; this makes humans
uncomfortable. Consider the example of a labyrinth of underground tunnels. For a casual
visitor entering the labyrinth for the first time it would be a complex, perhaps unnerving,
environment. Yet for someone who works every day inside the tunnels, the complexity of
the labyrinth would not be an issue. So it is uncertainty that is the key concern here and
how to fight it or use it. Uncertainty makes things complex because one lacks an overview
of all elements, relations and consequences. Uncertainty and complexity are thus strongly
related to one and other, but it seems for this research that uncertainty is key. There seem
to be three approaches to the issue of uncertainty and thus complexity: fight it, use it, or
ignore it. The first two can be considered as reactive resilience and active resilience
respectively, and I will discuss their advantages and disadvantages later. The third could
potentially have disastrous effects because it builds up uncertainty and the process or
organization is unprepared. Just think about the example of how crossing the street while
ignoring uncertainty will likely get you in danger.
A useful distinction in types of uncertainty is to divide it into three categories (Van
der Heijden, 1996): risk, structural uncertainty, and unknown uncertainty. Risk involves
uncertainty about particular outcomes, but there is sufficient knowledge and experience to
make a probability estimate. This is the field of risk analysis (Grimsey, 2002; Songer,
Diekmann, & Pecsok, 1997). The second deals with the uncertainties that we know we
cannot calculate the possibilities or effects of. However, we know that they can happen.
This is the field of contingency planning (Alexander, 2000). The third are the unknown
uncertainties. These are events that we could not have expected or even conceived of
happening. There is no planning against these. However, it is likely that an adaptive
organization would be better capable with dealing with such events than a rigid
organization (Allen, 2001; Hagmann & Chuma, 2002; Marchau et al., 2010). Thus the
adaptability of the process and its association of actors (Latour, 2005) becomes a strong
factor in the way uncertainty is dealt with.
Figure 1 shows the main line of argument of this article and the expected general relation
between the concepts of adaptive and strategic capacity. Adaptive capacity stands for the
capacity in practice to respond to change in the context and deadlock in the process. This
is of course strongly determined by the strategic capacity that looks at the way the
planning and decision-making process is organized. In return the adaptations actually
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made can be on the project level, but also on the process level again influencing the
strategic capacity. Adaptive capacity and strategic capacity are thus in continuous
interaction with each other and are both influenced by changes in the context. The
framework of analyzing the adaptive and strategic capacity of the process of decisionmaking and planning a mega project is further developed in the next paragraphs of this
section. And the final paragraphs of the article will explore more in depth the relationship
between adaptive capacity and strategic capacity.

Figure 1: conceptual relations

Adaptive capacity
In the biological as well as the social world, there is a constant drive to find a better fit to a
changing environment. We, as a social group search for better-fitting solutions to social
problems. We make adjustments that are influenced by our environment while at the same
time we influence those same environments. Planning is also about finding solutions to
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problems; however, in addition it wants to develop these solutions according to a
predefined plan. As such, there is a natural aversion against all things uncertain. However,
as the world becomes less controllable for planners, the need for adaptive planning
approaches becomes greater.
In order to analyze planning and decision-making in relation to their potential to adapt, I
have split adaptive capacity into four categories parallel to four types of learning identified
in organizational learning literature (Argyris & Schön, 1978; Easterby-Smith, 1997; Romme
& van Witteloostuijn, 1999). The underlying idea is that in the social world learning and
adapting are strongly related. These four types are: incremental adaptations, radical
adaptations, socio-historical adaptations, and inertia.
Incremental adaptations are changes everyone does in their daily lives and which are also
common in planning and decision-making. Small changes are made to a project or process
in order to reach a more optimal result (H. A. Simon, 1991). This type of adaptation is
easily accepted because it poses little threat to the overall plan, vision, and goals. For
example, noise mitigation measures are often an incremental change made to a mega
project. Taking it one step further are radical adaptations. These are changes that challenge
the current process and content in a fundamental way. These adaptations move out of the
comfort zone as they mean that things have to be done differently and plans have to be
rewritten. They often require more investment of resources and greater flexibility of
involved actors (Miner & Mezias, 1996). Changing a project from a state-financed project
to a privately owned project is an example of such a radical adaptation that might occur
within mega project development. The third type, socio-historical adaptations, challenge
not only the process and content of the project at hand, but also change general practices.
They change the way a project is planned, decided upon, or managed for future projects
to come. An evolutionary step for society as a whole, as it were. One example of a sociohistorical adaptation is the construction of the TGV between Paris and Lyon which shaped
the future railway system in France and perhaps in Europe. Lastly, inertia is the inability to
make a change when it is required or would be beneficial to make an adaptation. Many
times inertia will not have a great impact because it maintains the status quo. However,
there are also moments when doing nothing, or not making an adaptation, can have a
disastrous effect. For instance, waiting too long with changing preferred techniques, even
when signs are appearing that inaction could cause great delay, can have catastrophic
results in the later phases of the project as delay adds to delay.

141

Strategic capacity
Adaptive decision-making and planning of mega projects is important, but how should this
be organized? With the development of the concept of strategic capacity, I aim to show
the added value of organizing the process in an adaptive manner. Albrechts (2004: 747)
defines strategic spatial planning as “a public-sector-led (Kunzmann, 2000) sociospatial …
process through which a vision, actions, and means for implementation are produced that
shape and frame what a place is and may become.” I agree with this definition. However, I
disagree with the normative standpoint that it has to be public sector-led as communities
or the private sector could also do spatial planning in a strategic manner. And because I
look at decision-making as well as the planning of a mega project, sociospatial becomes
too limiting. Thus, in this paper, the strategic capacity is the ‘ability of the decision-making
and planning process to accommodate combination and recombination of actions and
means under a vision that shapes and frames a project or place.’
Strategic capacity can be organized around three coherent concepts: strategic ambiguity,
redundancy, and resilience. Strategic ambiguity relates to two aspects of project decisionmaking. Firstly, the level of abstraction of the project mission determines for a large part
the flexibility one has throughout the decision-making process (Deutsch, 1966). If the
mission is formulated too concretely, flexibility is lost that might be necessary later.
Formulated too abstractly, it might become difficult to bring parties together to make a
final decision. Secondly, there is generally a tension between purposes. Do you keep the
project simple by focusing on one purpose, or do you make it a cross-sectional, multifunctional project in order to maximize the added value of the project? (Buck, Gordon,
Harding, & Turok, 2005). Redundancy is about building into the process more alternatives
than would be strictly necessary or efficient. It enables the possibility to use alternatives
when the first preference turns out to be unachievable, unpractical, or undesirable
(Landau, 1969; Low, Ostrom, Simon, & Wilson, 2003). For this it is first of all important to
have a redundancy in the actor constellation. External actors can provide the necessary
feedback mechanisms to remain critical to one’s own ideas. In relation to this, a redundancy
in knowledge is also essential for adaptive decision-making (Allen, 2001; Nonaka, 1994;
Schindler & Eppler, 2003). Humans are good at seeing what they want to see, but as the
famous gorilla experiment1 by Simons & Chabris has shown, we have greater difficulty in
seeing the things we did not know we should be seeing (Simons & Chabris, 1999). This
‘inattentional blindness’ in an institutional setting can thus be reduced by a redundancy of
1 People are asked to watch a video where six people are passing around basketballs and count how many

times the balls are being passed. While attention is focused on counting the basketballs, a gorilla appears in the
middle of the action. Around half of us do not see the gorilla because we are too focused on the task at hand.
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actors and knowledge. Resilience can be described as reactive and active resilience
(Dovers & Handmer, 1992; Thomas & Mengel, 2008). The first discusses the ability of an
entity to respond to challenges by minimizing the effect these challenges have on it. Active
resilience is geared towards accepting adaptation as a necessary feature of the planning
process and using it to add value. In planning mega projects it is the difference between
having a project design and protecting it against outside influences and changes (reactive
resilience), or creating a more open planning process in which the possibility of adaptation
is built into it (active resilience - Teece, et al., 1997).
Now that the concepts have been introduced, I will use them to analyze three mega
projects in the Netherlands. After briefly introducing the research methodology, this paper
will present short introductions to the cases. After that, I will present the main results of the
analysis. Where adaptive capacity looks at tactics to deal with complexity and uncertainty,
strategic capacity shows what is required to plan and prepare for these eventualities. The
question for the rest of the paper, through exploring the relationship between the two
concepts in the different cases, is how to organize and perform the decision-making and
planning process in such a way that it is adequately able to deal with the uncertainties and
complexities that come with mega projects. I will focus on two aspects in particular. The
first is the need for particular types of adaptive responses to certain contexts. The second
is the way in which adequate responses are the product of the strategic capacity within the
process.

Research design
This research has used a combination of desk research and a narrative-reflexive interview
approach. I looked at official documents and newspaper reports, and interviews were
done with a variety of stakeholders per project. Whenever possible, two interviews were
done per stakeholder, amounting to 59 interviews in total (around 20 per project). The
first was a narrative structured interview geared at collecting the stories of the interviewers
about the crucial moments of the decision-making and planning process. The narrative
interview aims to prompt respondents to tell their story without influencing the direction
towards the researchers own hypotheses (Kvale & Brinkmann, 2009). The second interview
was of a reflexive nature which lets the respondents reflect on a general and project level
about particular issues such as uncertainty and complexity, sustainability, and crucial factors
influencing the decision-making and planning of mega infrastructure projects.
Using a multiple case study approach, the research analyzes three of the largest transport
infrastructure projects in the Netherlands that were completed within the period
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2000-2010. All three are primarily rail projects. Their scale differs from the local/regional,
interregional, and (inter)national. The rest of this section will briefly introduce the three
cases.
HSL
The HSL-Zuid is a high-speed train line between Amsterdam, Schiphol airport, Rotterdam,
and Brussels. It entered the public domain with the AmRoBel report in 1977 (Ministerie
van Verkeer en Waterstaat, 1977). The study explored the potential of a high-speed rail
connection between Amsterdam, Rotterdam and Belgium. After this report, the project
remained dormant on the agenda but was incorporated into several governmental
documents.
The project is best known for its highly political decision-making process culminating in a
standoff between two ministers and a political power play by the then prime minister.
After a false start in 1991 with an unbalanced starting note sent to parliament, the
decision-making process got under way with the new HSL starting note in 1994 in which an
analysis was presented of the different alternative routes (Figure 2), and a selection was
made culminating into the so-called preferred route (Route A). However, during the
procedure alternatives that were filtered out early on started resurfacing under influence
from pressure groups, universities, and individual citizens. The most prominent alternative
in the discussion was the Willem Bos alternative (Route C) that coupled the line to existing
road infrastructure. The transport minister championed the preferred route, however the
spatial planning minister championed the Willem Bos alternative in an attempt to save the
green area between Utrecht, Amsterdam, The Hague and Rotterdam which is known as the
Green Heart. As the Ministry of Spatial Planning saw that although the support in
parliament was strong, the support within the government, and especially that of the prime
minister, was for the preferred route, the department introduced the idea of a drilled
tunnel under the green area. This offered the way out of the political deadlock and the
prime minister, also being the political leader of the same party as the minister of spatial
planning, forced the minister, his own party and the smallest coalition party to vote in favor
of the preferred route with the tunnel option. Construction started in 2000 and
commercial transport commenced in 2009.
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Figure 2: abstracted route of the HSL
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RandstadRail
The RandstadRail project is an interregional light rail/bus connection between Rotterdam
and The Hague. The decision-making process was dominated by a long stalemate period in
which the Rotterdam region wanted a metro and The Hague wanted a tram. The first plans
for the project emerged during the 1980s. However, the ambition remained dormant until
the public transport companies of the regions inspired the debate with a jointly written
report (ANP, 1995). This was the same year when the city regions were introduced. One
year later, the regions and the province undertook an exploration study. However, the
project proposed was considered too expensive. The following years, the project
remained in a deadlock because the two regions wanted different modes of transport as
mentioned above. It was not until the state put a lot of pressure behind its demand to
come with a proposal that the regions decided to just cut the project into three pieces:
one tram-based system for the The Hague region and one metro-based line for the
Rotterdam region. A dedicated bus line connection between Zoetermeer and Rotterdam
was devised to further reduce the total project cost. After an administrative agreement was
made between the different parties in 2005, the project was finished relatively swiftly.
Somewhat too swiftly, perhaps, because as the sections in the Hague opened, derailments
became an issue because the period of building, testing, and operations had been so
compressed that the tracks had not been tested properly (TU Delft, 2008). Currently the
project is fully operational.
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Figure 3: abstracted route of the RandstadRail

Beneluxlijn
The Beneluxlijn is a metro extension in the Rotterdam region. The project has received very
little attention by researchers even though it was one of the largest infrastructure projects
of the country in the late 1990s and the early 2000s. The project was also very successful in
budget control and remained very close to its original schedule (possibly this explains the
limited academic attention). The Beneluxlijn was designed in the early nineties in the 3M
report that proposed three new extensions to the Rotterdam metro network. This project
was the last on the list, but was the first realized due to a window of opportunity. This
opportunity presented itself through the desire of the Ministry of Transport to build a
second Beneluxtunnel to accommodate increased road traffic towards the Rotterdam
harbor. In exchange for the increase in car traffic, the surrounding municipalities demanded
a public transport solution as well. As the transport department of Rotterdam had already
made the plans for the Beneluxlijn, the connection was easily made. Thanks to the ‘Tour de
Force’ program (in which project planning had been done before funding had been
secured), the design and decision-making process had already been prepared and thus
construction could begin relatively quickly. The line opened in 2002. At the start there
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were problems with the signaling system: however, these were resolved by a reduction of
the frequency of the metro trains.

Figure 4: abstracted route of metro network Rotterdam. The dashed line is the Beneluxlijn

Results
This section will start with a comparative discussion of the adaptive capacity within the
three projects. It will then continue with the comparison of the strategic capacity of these
three cases. The results show differences but also relative consistency in relations between
different factors.
Adaptive Capacity
The three projects show all the different types of adaptations. However, in essence they
show the same patterns. Mega infrastructure projects have a tendency to start as a solution
without a well-organized problem search. It is the project that is given the political
relevance, not the problems that need to be solved. As such, these projects are a
confirmation of other literature on this topic (De Bruijn & Leijten, 2007; Priemus, 2007). As
solutions, there is a strong preference within the project team and the political champions
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for incremental adaptations or inertia as a response to emerging challenges. There is a
tendency to discard alternatives and to keep out external influences that might cause more
radical adaptations to the project. The HSL project was given the design restriction from
the outset of having to reach a top speed of 300km/hr. This restriction severely limited the
potential for alternatives, while the premises on which it was built (time savings as the
inescapable condition for its success) would eventually crumble. RandstadRail was first
conceived as a light rail project of the future. The ministry, however, thought the initial
plans were too expensive. Moving out of this deadlock by means of a solution acceptable
to both parties took about a decade of inertia. The Beneluxlijn was kept relatively simple
from the start and its main objective was to change as little as possible in order to prevent
scope creep. There was a strong preference to make it a connection between A and B, and
with not much in added extras (for instance there were no connected urban development
initiatives at stations). The HSL and RandstadRail experienced extensive periods of inertia
relating to inflexible protectionist stakeholders and taboos. For instance, for a very long
period it was taboo in the RandstadRail project to discuss the functional specifications of
the concept “light rail” because Rotterdam wanted a metro and The Hague a tram, and the
State wanted one coherent project. The best solution to the involved stakeholders seemed
to be to keep the definition at the abstract level of light rail. However, when eventually a
compromise decision was made to develop an hybrid system combining a metro and a
tram section, there was very little time to design the specifications of the project and
prepare for construction. Several respondents singled out this late specification as an
important factor contributing to derailments on the line after operations began.
Incremental adaptations are omnipresent in the development of mega projects. Small
changes are made constantly. However, I will highlight several incremental adaptations that
are more prominent than others. The decision for the Green Heart tunnel in the HSL is in
essence a very expensive incremental adaptation. It came forth from the desire to resist the
more radical adaptation of choosing an alternative route. In RandstadRail the decision to
not put the project out for public tender but to give both municipal transport companies
their own section of the pie was an incremental adaptation in order to not challenge the
existing institutional structures. Public tender would have radically changed the way the
urban transport was arranged. The Beneluxlijn’s main incremental adaptations were in the
form of noise mitigation adaptations.
Radical adaptations seem to generally take place within the projects after long periods of
deadlock and inertia. It takes a lot of opposition to lead to more radical adaptations. The
HSL also had its periods of inertia or deadlock. They were responded to with radical
adaptations to the process. I would like to highlight two of these moments. The first was
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when the first HSL starting note was presented to the public. There were so many
questions and objections to the project that a radical adaptation was made to stop the
whole project procedure and to start a new one. The second relates to the solution found
for breaking the deadlock between Belgium and The Netherlands in their negotiations on
where the line would cross the border. To force a decision, the Dutch government paid the
Belgians a large compensation to agree to the Dutch preferred route. A radical decision, as
it had not been done before, but again an example of incremental adaptation or even
inertia in the preferred design of the route and the project. The negotiations were also
solved because of a radical adaptation of the institutional structure. The deadlock had
been partly caused by old grievances between the Belgians and the Dutch about other
projects. However, the federalization of Belgium led to a fresh, new Flemish transport
department that was keen on learning from and cooperating with their Dutch
counterparts. This new institutional context opened up new opportunities and scope for
adaptations. RandstadRail also had its radical institutional adaptations, and that were
triggered by changes in the context. Most importantly, the introduction of city regions as a
new administrative layer between municipalities and provinces was of strong influence for
getting the project on the move again by breaking the deadlock between the two
municipalities. The Beneluxlijn did not have any noticeable radical adaptation, which
exemplifies its approach to keeping the project as simple and predictable as possible.
The HSL project was a unique, first-of-its-kind project and has contributed several
institutional innovations that can be considered socio-historical adaptations. It made
progress in public private partnership, which until then had only very sporadically been
applied in the Netherlands. New types of contracts, such as “design, build, finance and
maintain”, had to be researched in other countries. The new signaling system that caused so
much delay will most likely be implemented more smoothly for future rail projects.
However, these innovations seem to have been a prime factor behind the cost and time
overruns in the project. In terms of inertia, within the process of decision-making on
RandstadRail there was a shift from transport responsibility from the municipality to the
region. This event caused the inertia that existed. And it does not seem that it is likely to
change back again. The Beneluxlijn, for its part, did not have any socio-historical
adaptations.
Strategic Capacity
This section will discuss the results following the three main concepts of strategic capacity.
Strategic Ambiguity
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The HSL project had relatively abstract ambitions of linking the Netherlands to the
European high speed rail network and to improve the international accessibility of
Amsterdam Schiphol Airport. These ambitions should have kept the process open, were it
not for several additional requirements. Most notably the 300km/hr demand mentioned
earlier limited the design flexibility of the route and the technical options greatly, as the
radii of turns increase strongly between 250km/hr and 300km/hr. The abstraction level
became very concrete, and the ambitions of the project shifted strongly towards the
design criteria and journey times, leaving potential alternatives to attaining the more
abstract ambitions aside. These of course came back with a vengeance later in the process
with the political support for the Bos variant gaining momentum.
RandstadRail had the very open ambition of creating a light rail connection on the
interregional level between Rotterdam and The Hague. And over more than a decade, this
ambition was as far as the project went. Rotterdam preferred a metro connection and The
Hague a tram, and the project was deadlocked as it had to be communicated as one
coherent system towards the national government. It was only when the national
government pressured the parties, and limited the amount of funding available, that they
reached an agreement about a project with three different types of transport systems:
metro, tram, and bus. This way the tension between the different interests and purposes
was resolved.
The Beneluxlijn had a very practical ambition from the outset. Connecting one metro line
to another through the Benelux tunnel. There was little strategic ambiguity as the project
followed this concrete ambition and did not extend its purposes or interest to other fields
than strictly transport infrastructure. As such it was very efficient to plan and execute.
Redundancy
At one point the HSL project organization employed over 100 people and was fully
geared at generating alternatives and appraising them. So it would seem that there was
great capacity for creating a redundancy in knowledge. However, this redundancy was
very much aimed at testing alternatives to strictly predefined criteria, of which the demand
of 300km/hr was especially limiting. Alternatives that were important during the final
decision-making process were filtered out very early during the design phase. In part it
might be because of the lack of redundancy of actors at this earlier stage, that only at later
stages alternatives were raised again that seemed to have strong support. At that stage,
however, it became frustrating for those that had invested time and effort in developing
the preferred routes to go back to the drawing table.
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In the RandstadRail project there was little redundancy in the organization of knowledge
and actors, because the project was kept very abstract while the three main parties
negotiated, and became very concrete and inflexible after the three parties had reached
an agreement. And thus the project was never opened to feedback cycles other than
municipal- related organizations or consultancy firms. An example of where this became
very apparent was when the protests against the planned route on ground level through a
neighborhood to the north of Rotterdam Central Station took the organization by surprise
and resulted in a difficult deadlock. With a possibility for feedback from outsiders earlier
on, there was a good chance that this type of conflict could have been foreseen and taken
account for into the decision-making and planning process.
The Beneluxlijn project had relatively little redundancy because of the Tour de Force in
which the project planning had already been done before the project was actually in sight
of being funded. As a result, the project planning was done behind the scenes; this did not
offer an incentive for inhabitants to mobilize themselves. The project was primarily
dependent on inter-municipal cooperation between Schiedam and Rotterdam and thus
also remained a mainly technical affair. However, a lot of attention was given to including
and interacting with local residents during construction as part of its context management
program.
Resilience
The HSL project primarily exhibited examples of reactive resilience. The project started out
with a preferred route early on. Although many alternatives were developed, the appraisal
criteria decided upon at the start of the process quickly led to one preferred route. And as
one respondent noted, when the preferred line has been drawn, it becomes very difficult
to stop that idea. The eventual tunnel under the Green Heart is the prime example of
reactive resilience within the project. In order to get a parliamentary majority for the
preferred route, the tunnel was introduced as a compensation for crossing the Green
Heart.
RandstadRail also showed examples of reactive resilience. As with the HSL, a tunnel
solution was developed in response to strong opposition by inhabitants. A solution came
as a reaction to an external block. Another reactive response was the late decision by The
Hague to replace the tracks. This was something that could have been proactively
appraised. An example of proactive resilience was the tram tunnel in The Hague. While the
tunnel was meant for normal trains, the planners incorporated the possibility of allowing
RandstadRail vehicles to pass through. Therefore the tunnel was built with redundant
space to accommodate for future uses and additional vehicles.
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The dogma to “keep as much above ground as possible” inevitably led to a defensive or
reactive planning frame within the Beneluxlijn project. The organization had already
developed the preferred route in the ‘Tour de Force’ program and therefore adjustments
would be more of the reactive type. A proactive measure was the inclusion of a small piece
of infrastructure that makes it easier to build another future extension towards the coast.

The projects have shown great resilience but they have also been framed in a very narrow
manner as purely transport infrastructure projects; the added value of a project is thus
limited and uncertainties and complexities are coped with through mitigating measures or
reactive resilience. The rigidity of the narrowly framed project and process makes it
impossible to add value by adapting the plan to solve multiple problems that are not only
about getting people from A to B (but can also be, for instance, problems of area livability,
landscape preservation or urban development). To create a project that contributes to
spatial qualities as well as mobility, there has to be a capacity to recombine options,
elements and strategies, as well as to make adaptations to the project in order to make it fit
as a solution to multiple problems. Thus, in order to adequately deal with uncertainty and
complexity, and add value at the same time, a continuous recombination of different
project elements seems necessary. Having redundancies and strategic ambiguities through
the process can stimulate the opening and closing of the decision-making process to
provide value and proactive resilience. Because the development of a mega project is full
of uncertainties and complexities, a well-organized strategic capacity seems fundamental in
making projects resilient as well as responsive to the context in which they are developed.
It seems that the successful planning and decision-making of mega projects is conditional
on the right adaptation at the right time. Sometimes a radical adaptation is necessary,
sometimes an incremental adaptation and sometimes no adaptation. It is dependent on
the type of project and its ambitions, and on developments in the social, economic and
institutional context. There is an in-built preference for incremental adaptations because
there is generally a firm belief that the preferred option, developed at the early stages, is
often the best. However a long the way, sometimes an alternative might seem better and a
radical adaptation is necessary or desirable for a better result. Of course, by the same
token, a wrong radical adaptation or one taken at the wrong moment could lead to
disastrous effects. However, a mechanism that opens up the process to potential radical
adaptations, rather than creating a deadlock, is desirable. And it seems the best way to do
that is to bring diverse actors and views into the process – thus organizing your own
opposition – and to bring the context into the project, through building into the process a
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redundancy of actors and knowledge and thus proactive resilience. A sufficiently
ambiguous project mission can be seen as an essential ingredient of such proactive
resilience.

Adaptive and Strategic Capacity facing Uncertainty and Complexity
This section explores the relation between adaptive and strategic capacity. They find each
other in uncertainty and complexity. The first is about the different options to respond to
uncertainties within the process. Is the process open enough to be able to make radical
adaptations, which can be unpredictable, or does it keep it closed and only allows for
incremental adaptations or even just sticking with the status quo? The second is about the
design of the process: how to organize the decision-making and planning process and what
does this means for the strategic value of the project and the way it deals with complexity
and uncertainty? Both come forth from the observation that policymakers and planners
have a tendency to close or simplify the process in order to keep complexity and
uncertainty out. This affects the process and content framing of a mega project.
Mega projects contain complexity and uncertainty as do most things in life. However, as
already mentioned, planners can fight this issue, ignore it or try to use it. It is in relation to
these different strategies that we frame the content and the process of a project. In the
case of mega infrastructure projects it seems that the framing is often kept very narrow in
an attempt to reduce complexity and uncertainty. This framing in turn influences the
institutional capacity for adaptive and strategic planning, which is also kept narrow. This
framing and the concept of strategic capacity are two sides of the same coin; they both
involve the organization of the process and content. However, strategic capacity as used in
this research has a stronger focus on how the process is organized in relation to uncertainty.
Framing has a broader and more general scope. Strategic capacity is a specification of what
it means when we say a project is narrowly framed. Adaptive capacity discusses the ability
to adapt to changing circumstances. In large part this is structured by the design of the
process as a result of the strategic capacity. To further articulate this notion, I will discuss
each of the three aspects of strategic capacity and their influence on inertia, incremental
adaptations and radical adaptations (for a summary , see table 1). As socio-historical
adaptations could be considered as an incremental or radical adaptation with lasting
effects, I will leave these out of this part of the analysis.
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Strategic Ambiguity
There is an ambivalence in the relationship of this concept with inertia in that too much as
well as too little ambiguity can lead to inertia. I will start with the abstraction of the mission.
The more abstract the mission, the more open the process is for change. The abstract
mission of RandstadRail to create light rail connections between two regions left a lot of
space for filling in the specifics. However, because it left so much space, the decisionmaking remained at that abstract level for a very long period of inertia. The abstraction was
too high. By contrast, the mission of the Beneluxlijn was no abstract at all in its aiming at
creating a metro extension between several fixed points within a very limited budget. As a
result, there was very little space for extending the mission to other ambitions such as
spatial developments. It was purely a metro infrastructure project. Here, the inertia was in
the fact that the project was not able to expand or change. The abstraction was too low.
Thus there is a balance between abstraction and concreteness that seems necessary to
move forward without getting deadlocked. The tension between purposes seems to also
have an ambivalent nature towards inertia. Generally a strong tension between different
purposes will lead to inertia in first instance. For instance, the tension between the tram
and the metro kept RandstadRail deadlocked for more than a decade. However, as the
radical adaptation section has shown, strong tension can also be necessary to trigger
movement.
There is a less clear relation between strategic ambiguity and incremental adaptations than
with inertia. Small steps can be made within great ambiguity and within very limited
ambiguity. Small steps are easy to make. Thus, unless there is a period of inertia,
incremental steps are difficult to relate to ambiguity.
The relationship between strategic ambiguity and radical adaptations seems to be clearer.
A low level of abstraction of the mission makes it harder to make more radical adaptations.
For instance, the 300km/hr criterion for the HSL was a very concrete ambition that limited
the options for alternative routes. And thus the potential for more radical solutions to the
more abstract ambition of linking The Netherlands to the European high-speed train
network was perhaps unnecessarily limited by the specific speed criterion. A high
abstraction of ambition leaves more room for radical adaptations; there are many roads
that lead to Rome. Thus the more specifications you bring in the process, especially early
on, the less options become available and a path dependency or deadlock becomes a
more likely outcome.
To conclude, it seems there is a pattern that the higher the ambiguity, the higher the
adaptive capacity, or in other words the more types of adaptation that are possible. And
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thus the lower the ambiguity in the process, the lower the adaptive capacity of the
decision-making and planning processes (only incremental adaptations or inertia are
possible; see Figure 5).
Redundancy
Redundancy is brought into the process to prevent inertia from occurring. Redundancy
gives options and insights that might be needed to move beyond a moment of inertia or
deadlock. With the HSL case the redundancy of alternatives was filtered out early on in the
process to reduce the number of options when the project entered into the decisionmaking process. However, as it turned out, some of the early alternatives that were filtered
out later returned to the decision-making process. Had different appraisal criteria been
used, these alternatives would have been very serious options. And those not directly
involved at the beginning might have had different criteria against which to judge the
project. That is why a redundancy of actors, already at the outset, is also important to
prevent inertia from unexpected opposition forces.
As with ambiguity above, the relationship between redundancy and incremental
adaptations is difficult to interpret. Whether there is low redundancy or high redundancy
in the process, incremental adaptations can still be made. However, a higher redundancy is
likely to generate more potential incremental adaptations than with a low redundancy
when the path dependency becomes a larger issue. For instance, the number of options
for incremental changes were higher at the start of the HSL process when the alternatives
were generated than after the filtering of options when rigid selection criteria limited the
possibilities.
The redundancy of knowledge and actors should stimulate the potential for radical
adaptations. As there are more options available and there is more information about the
consequences of different choices, the barriers for making a radical adaptation are greatly
reduced. However, the cases do not really exhibit this behavior. Radical adaptations have
been made in reaction to strong opposition.
However, the same pattern seems discernible as with ambiguity. A high redundancy means
a higher potential of adaptations possible, while a low redundancy seems to indicate that
options are limited to inertia or at best incremental changes (see Figure 8).
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Resilience
Inertia and reactive resilience are strongly related. Inertia is all about not changing, about
being resistant to external influences. The two regions in RandstadRail kept the project in a
long period of inertia because each wanted its own transport system of the metro or the
tram. These desires were so resilient that eventually the project was split up into different
systems with different modes. The HSL was also strongly geared towards reactive resilience.
Once the preferred route was decided, the project was geared towards preventing
alternatives from threatening the project.
Reactive and proactive resilience need incremental adaptations. Reactive resilience, in
particular, is dependent on incremental adaptations to escape deadlock. The Green Heart
tunnel of the HSL is of course the ultimate incremental adaptation coming forth from
reactive resilience in an effort to save the preferred route in the decision-making process.
But also smaller mitigation strategies are examples of the relationship between reactive
resilience and incremental adaptations. The relation between proactive resilience and
incremental adaptations is also clear. The process is opened up for adaptations, as they are
considered natural to the decision-making and planning of the project. The social program
of the Beneluxlijn to communicate the project to inhabitants is an example of a proactive
measure taken to make incremental adaptations to the project, if necessary.
Reactive resilience and radical adaptations do not go well together. Reactive resilience
reflects a desire to keep everything the same while radical adaptations entail a big change
to the status quo. In contrast, proactive resilience and radical adaptations could go
together well. Especially when the mission is quite abstract, proactive resilience can
incorporate radical adaptations. RandstadRail might be the best example where the
ambition to create a light rail connection was (most likely unintentionally) proactively
resilient in the sense that it eventually did not matter which transport mode or type or light
rail it would be.
Table 1 summarizes the main links made in the paragraphs above. Figure 5 shows the
patterns visually. Although it has proven difficult to exactly trace the influence of the
different concepts on each other, especially concerning incremental adaptations, there are
clear patterns of a process design limiting or stimulating particular adaptations. However,
what does this mean for planning a mega project? This will be the question guiding the
next paragraph.
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Table 1: Relationships Adaptive and strategic Capacity

Strategic
Capacity
Ambiguity

Redundancy

Relationship with adaptive capacity
Ambiguity stimulates inertia at two extremes. Both a high and
low abstraction of ambition could lead to inertia.
The lower the abstraction, the more limiting the process is for
radical adaptations to be made. Very specific criteria are
particularly detrimental to the radical adaptive capacity.

Redundancy is useful for preventing inertia or for having a way
out of inertia because of the availability of alternatives.
Analytically the relationship would be that redundancy
stimulates radical adaptations because of a better
understanding of consequences and alternatives. However, the
empirical data is not conclusive enough to make firm
conclusions because all three projects tend to limit
redundancy.
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Strategic
Capacity
Resilience

Relationship with adaptive capacity
Inertia and reactive resilience are closely related. Strong
reactive resilience is all about preventing adaptations.
Proactive resilience is aimed at preventing inertia.
Both types of resilience need incremental adaptations to
prevent inertia. Reactive incremental adaptations are often
geared at mitigation and proactive ones at keeping the process
open and flowing.
Where reactive resilience is averse to radical adaptations,
proactive resilience is welcoming. Especially in cases with a high
abstraction of ambitions, radical adaptations provide resilience
for the goal of the project.

Figure 5: Conceptual relation between ambiguity/redundancy and adaptive capacity
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Conclusion: pragmatic navigation between complexity and
uncertainty
What seems to connect the different mega infrastructure projects is the desire to close the
process as early as possible in order to create a sense of limited complexity and
uncertainty. Of course it is important to close the process in order to move forward at
several moments during the decision-making and planning process. However, we need to
learn to adapt, to not get deadlocked while being resilient, and therefore redundancy and
strategic ambiguity are crucial. The concepts developed and the relationships shown
should be used by practitioners to understand what consequences the choices they make
in designing the process will have on their capacity to respond to change and to be
prepared for the unexpected.
Planning a mega project is not only about making a rigorous plan to follow step by step.
There are risks, contingencies, and irreducible uncertainties that can become disastrous
when ignored. Planning is a science of navigation in which there is a balance between
opening and closing a process and content, between the certain and the uncertain, the
simple and the complex. Planning is like sailing a ship, having a destination and moving
your way around storms, through known and unknown territory with underwater rocks and
unexpected sandbanks.
This article has developed and explored the links between the concepts of adaptive and
strategic capacity in the decision-making and planning of mega projects. These concepts
have been applied to the analysis of three of the largest transport projects in the
Netherlands and further extended the results by looking at the relationship between these
two concepts as well. Planning a mega project needs a responsive, adaptively designed
decision-making and planning process that does justice to the uncertainty and complexity
of the project and its context. Simplification of the process and limited framing of the
scope of the project can help to keep a project manageable as was successfully achieved in
the Beneluxlijn project. However, this seems to be a useful strategy only if a project is
relatively uncontested, opposition is limited and the project is not part of a political play
between powerful actors. When this is not the case, the reduction of complexity can bring
in a lot of uncertainty because of the limited feedback from groups that can have a strong
impact on the process. Alliances of lobbyists, community action groups, and political actors
can provide unexpectedly strong opposition, as was the case in the HSL project. And also
in the RandstadRail project, a simplification of the decision-making and planning process
was infeasible because of the political power structures and interests at play. And as
uncertainty and complexity become irreducible, better seamanship becomes necessary.
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One has to navigate constellations of actors, oceans of uncertainty and archipelagos of
complexity. And for that, a project process has to be designed to take into consideration
issues of strategic ambiguity, redundancy, and resilience in order to build in adaptive
capacity.
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