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PREFACE 
 
 
Each research project is in essence an adventure. No matter how good is one’s 
expertise, planning skills, networking capabilities (to name some of the major 
determinants of the research process), there are always certain dynamic forces, which 
cause uncertainty. 
This study is no exception. Preliminary work started in 1995 while I was working at the 
Free University as a senior economic researcher, and gained real momentum during the 
past two years while I was working in IT and traffic and transport consultancy. 
Switching to another employer not only involves uncertainty, but also the learning of 
new skills, getting to know new people, new ways of cooperation and communication, 
and acquiring new expertise. In my present job (transport, environmental, spatial and 
other areas of economic research), I can apply this knowledge fruitfully. Once the 
advantages of change are experienced, it becomes less important what tomorrow will 
bring, as long as one is willing to invest in oneself. Flexibility is therefore an important 
strategy for coping with uncertainty. 
 
During the course of this research project, Prof. Dr. Peter Nijkamp and Prof. Dr. Piet 
Rietveld advised me. I want to thank them both for keeping me on the right track(s). 
There are also other people who have made a contribution to this thesis. Among them 
are my former colleagues Dr. Frank Bruinsma (VU), Prof. Dr. Jeroen van der Bergh 
(VU) and Dr. Sytze Rienstra (NEI). Jeroen and Sytze were kind enough to read three 
chapters of this thesis, while Frank supported me in many ways throughout the 
conceptual and writing stages. Thanks are also due to my former colleagues Drs. Henk 
van Gent and Dr. Cees Gorter, and the (former) ladies of Spatial Economics, Jody 
Kersten and Trudy Heemskerk. It was always nice to meet and talk with them during 
my short visits back to the University. During the final stage of writing, Maureen 
Shepstone improved my already “very good” English to the present level, and in a most 
pleasant manner. 
 
The route chosen for this research project was a major challenge. Nearly all of the 
research was new and done in leisure time, as was the writing. The essential role of 
leisure time explains why the real driving force behind this project is my inner circle - I 
am much indebted to them. 
 
Finally, this book is ready just before one of the crossings in life. In January I hope to 
celebrate my 40th birthday, which makes this book also an important birthday present. 
 
 
Amsterdam, 
 
Jaap Vleugel 
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To my dear mother1 
 

                                                             
1 My mother deceased after a sudden and unexpected heart failure in the early morning of Monday the 
13th of November, 6 weeks ahead of the defense. The latter went smoothly, despite a feeling of bitter pain 
and anger towards a failing general practioner. It took me about a decade to fully recover from this tragic 
loss. Addition added March 22, 2017. 
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1 PRELUDE 
 
 

1.1 Imagine a future… 
 

 
“I have always made a point in my romances of basing my so-called inventions upon a groundwork of 
actual fact, and of using in their construction methods and materials which are not entirely without the 

pale of contemporary engineering skill and knowledge.” (..) 
“The creations of Mr. Wells, on the other hand, belong unreservedly to an age and degree of scientific 

knowledge far removed from the present, though I will not say entirely beyond the limits of the possible. 
Not only does he evolve his constructions entirely from the realm of the imagination, but he also evolves 

the materials of which he builds them. See, for example, his story ‘The First Men in the Moon.’ 
You will remember that here he introduces an entirely new anti-gravitational substance, to whose mode of 

preparation or actual chemical composition we are not given the slightest clue. Nor does a reference to 
our present scientific knowledge enable us for a moment to predict a method by which such a result might 
be achieved. In ‘The War of the Worlds,’ again, a work for which I confess I have a great admiration, one 

is left entirely in the dark as to what kind of creatures the Martians really are, or in what manner they 
produce the wonderful heat ray with which they work such terrible havoc on their assailants.” 

 
This part of a larger interview of Gordon Jones (1904) with the great French writer and 
novelist Jules Verne could have been written for the subject of this study. It shows two 
distinct ways to deal with the uncertainties related with the future: science and 
‘imagination’. 
 
 

1.2 ... of transport and land use 
When one questions experts in transport and spatial planning about transport and land 
use in the future, it is very likely that almost all of them expect a continuation of 
existing trends. Just like Jules Verne, they extrapolate existing knowledge into the 
future. Hence, their most likely scenario usually conforms to a business as usual case. 
In other words, it is assumed that the factors that determine the present will also 
determine the future. 
Everyone knows from experience that many of the things we expect to happen do not 
necessarily come about. Trends are a reflection of the interplay of decisions made by 
individuals. Assuming that a trend will continue means expecting that behaviour, and 
more specifically, the perceptions and preferences determining that behaviour, do not 
change over time. But, in reality they do change, so stable patterns are less likely and 
trend breaks introduce new starting conditions, which may lead to new processes, and 
possibly change drastically the situation in which decisions have to be made. This leads 
to uncertainty among decision-makers, which is not necessarily negative, because this 
too can bring new opportunities. Mobility is an interesting example. The quest for time 
and cost savings has led to the introduction of increasingly faster means of transport. 
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Now the Internet is turning everyone into a world citizen, and a major shift from 
physical to virtual transport seems a logical step. 
Suppose one would have asked Jules Verne about the future of transport, it is unlikely 
that he would have predicted the Internet, but with H.G. Wells this could well have been 
the case. Maybe Verne would have given a good prediction of the future of the private 
car, which was immature in his years. 
 

“Mind,” continued M. Verne, “in saying this, I am casting no disparagement on Mr. Wells' methods; on 
the contrary, I have the highest respect for his imaginative genius. I am merely contrasting our two styles 

and pointing out the fundamental difference which exists between them, and I wish you clearly to 
understand that I express no opinion on the superiority of either the one or the other. “ 

 
For a decision-maker it is important to find a strategy which takes care of uncertainty, 
be it when these chances and challenges show up or beforehand. By ignoring 
uncertainty, decision- makers tend to rely on existing, (partially) outdated, strategies. 
Uncertainty influences the effectiveness of policy making. If a misjudgement occurs 
with respect to future behaviour, the firepower of a particular policy instrument is likely 
to be misjudged. The latter may lead to the use of ‘wrong’ instruments or the use of the 
right instrument in the wrong situation, both reducing the effectiveness of policy. 
Transport and land use are particularly prone to uncertainty due to the long period 
needed by the government to take decisions. For instance, infrastructure and transport 
systems usually last a century or more, while most houses are not built for just one 
decade. Likewise, it is not unusual to find a gap of some twenty years or more between 
the first discussion about the necessity for a new road and the moment it is opened. 
During these extensive periods, the world could change considerably, in terms of 
demand and policy objectives. Since institutional arrangements also make it difficult to 
recall past decisions, adjusting policy is a slow process, and preventing failures takes 
time. This example shows how important it is for policy-makers to deal with the 
uncertainties of the future. 
Most policy-makers are aware that they must prepare for the future. In The Netherlands 
this is reflected in the development and use of policy schemes both in spatial planning 
and in transport policy. To develop such schemes, particular tools are needed: tools to 
sample the available hard and soft data, analyse and transform it into information and 
communicate this information to other decision-makers; in other words, decision 
support tools 2. 
 

1.2.1 Dealing with uncertainty; decision support tools 
A decision support tool may be a quantitative or qualitative analysis instrument, or a 
combination of the two. Two instruments deserve special attention because they are 
frequently used: a mathematical model as an example of a quantitative analysis 
instrument and a scenario as an example of a qualitative analysis instrument. To 
compare them, scenarios enable decision-makers to look far into the future without 

                                                             
2 Throughout this study, the term decision support is used in a general meaning. It does not necessarily 
imply the use of IT tools. 
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being limited by the demands on data sets and the formal logic used in mathematical 
modelling. This is reflected in the following definition of scenarios, which will be used 
in this thesis 3: 
A scenario describes the present situation in (segments of) society, together with 
possible or likely future states of this society, and series of events (transition paths, not 
strategies), which may connect the present situation and future states of society. 
 
Scenarios are frequently introduced in transport and land use, but is this warranted from 
a methodological perspective? Literature (Bijl, 1991; Wegener, 1993) says that a 
particular application is suitable for scenario development if it meets the following six 
criteria: 
1. In the application area many different, interacting, variables play a role.  

Transport "is closely related to almost all aspects of human life, is linked with social 
and economic developments, is influenced by technological developments and is 
subject to numerous political and institutional constraints." (Wegener, 1993, p.1). 
Land use is the reflection of the (complex) way people want to live. 

2.  There are significant trend breaks in developments, which means methods like 
extrapolation cannot be used. 
There are various forces at work that impact transport and land use, which bring 
about major changes. For instance, mobility patterns may change because of new 
infrastructures, new vehicle technology or the development of new towns.  

3.  While trend breaks are likely and feasible, there are fundamental stabilising forces at 
work. 
Both transport demand and supply and land use change over time. There is an 
intricate mixture of changing tastes and the arrival of new transport technologies and 
changing government policy. Yet, there is habit formation (hence resistance to 
change), and decision- making is an incremental process (also due to path 
dependency 4), both of which tend to act as stabilisers. 

4.  Public management (by the government) in the field is feasible. 
Transport and land-use policies have a long tradition. These policies are motivated 
by various policy aims, which may to some extent conflict with oneanother. The 
government is a major, but not a dominant actor in society. These two factors may 
limit the effectiveness and efficiency of public management. 

5. There is difference of opinion among stakeholders concerning the goals and the 
  instruments of government policy in transport and land use. 

The necessity to reduce transport growth or change modal split is not shared by 
everyone. For example, some argue that more transport is good for the economy, 
while others say that it is not the transport volume itself, but the added value that 
matters. This is an example of the tension between locatable efficiency and 
distributional considerations (equity). There is also a controversy between applying 
economic instruments (such as prices) or administrative ones (such as traffic bans) 
and a (increasing) tension between the economic and the liveability and 
environmental aspects of transport. 

                                                             
3 See Chapter 4 for the choice of definition. The words ‘possible’, ‘likely’, and ‘may’ refer directly to 
uncertainty and the use of ‘soft’ data. 
4 See Chapter 3. 
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6.  The government has no blueprint of society; the future is relatively open. 
An important prerequisite for blueprinting is consensus in society about policy aims 
and instruments, or the existence of a super-actor in society. Neither is found in 
practice. Instead, we are living in a "multi-agent, multi-objective, fast changing 
policy environment" (Wegener, 1993), and not in the ‘single goal-single client world' 
of the past. The openness of the future (in the long-term) does not conflict with path 
dependency in decision making (in the short to medium-term). 

 
 

1.3 Aim of this study 
Scientific work on scenarios has a long history, which started half a century ago with 
military research. Gradually a shift took place from beta science research to social 
research. The year 2000 study by Kahn and Wiener (1967) is regarded as the first major 
example of a study of this kind. Nowadays, work on scenarios can be found in many 
scientific disciplines, and many professional decision-makers in dealing with the future 
may use their results. 
 

1.3.1 A general analysis framework for transport and land-use scenarios 
The aim of this study is to achieve an improvement in the area of scenario development. 
Scientific purity makes it desirable to develop a general analysis framework for 
transport and land-use scenarios; the term scenario should refer to a specific type of 
study. For instance, one finds amalgams of scenarios with calculation models, but what 
use has calculation if there are only ‘soft’ data? This blurs the difference between 
quantitative and qualitative tools and may lead to a feeling of certainty among decision-
makers, which is not warranted by the data. 
 
But, is it also feasible to develop such a general framework? In the literature scenario 
development, frameworks have been discussed (see e.g. Becker, 1998; von Reibnitz, 
1988), but they differ in one major respect, namely the incorporation of strategies in 
scenarios. This makes it rather difficult to compare the outcomes of the scenarios, 
without having to deal with methodological issues as well; there is no methodological 
benchmark. A general framework may give such a benchmark. Some argue, that a 
general framework is not feasible, because each application is developed for a particular 
application, using its own reasoning and hence development guidelines (see Postma et 
al., 1992). This leads to a scenario approach (which includes many different methods 
and techniques), instead of a common methodology. Logic 5 prevents us from accepting 
this argumentation. Our aim is to develop a framework that may be used by different 
researchers when developing scenarios in the area of transport and land use. 
The following, deductive approach will be used to derive this framework: 
1. A study of the international literature on scenarios will discuss the various scenario 

definitions and give information about the logic of scenarios, etc. 

                                                             
5  See Section 5.1. 
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2. Existing international literature will be analysed to get a set of most representative 
scenario frameworks. The logic of each framework is then determined in a 
comparative study. From each study specific elements are selected, which are 
amalgated into a global framework. 

3. It is not farfetched to assume that a general framework may require adaptation to the 
needs of a particular study field. By analysing the factors causing past trends and by 
comparing existing transport and land-use scenarios, a set of additional criteria will 
be developed. This information is fed into the framework of step 2. 

 
After these three steps, a framework arises which can be used to build new, 
‘standardized’, scenarios. 
 

1.3.2 Applying the framework 
By building these standardized scenarios, the framework is in fact tested, both in 
methodological as well as in practical terms. With testing, the following is meant: The 
steps described in the framework are applied to a certain empirical case. This then leads 
to the formulation of scenarios that can be judged according to a number of quality 
criteria (consistency, transparency, etc.). In this way the reader can check whether the 
framework indeed leads to the desired results. 
In this study, two scenario studies will be developed using this framework. In these 
scenarios, decision-making by individuals and the government - with respect to 
transport and land use - is sketched. These scenarios can provide interesting views on 
the way people may live in future which may support transport and spatial policy. 
 
 

1.4 Research questions 
Four major questions will be addressed in this study. The first is about the choice of 
analysis tools: 
 
(1) What scientific tools can decision-makers use to deal with the uncertainty facing 
transport and land-use policy, and what is the role of scenarios in this respect? 
 
In Chapter 2 an overview of main trends in transport and land use is given, together 
with their determinants. This overview explains why uncertainty is a major issue for 
policy makers. Chapter 3 discusses, in a general way, how people make decisions. The 
role of scenarios in decision-making is discussed in Chapter 4. 
 
The study aims to improve scenario development methodology, hence the second major 
question: 
 
(2) Is a general framework for scenario development feasible? 
 
A general framework may demand adaptation to the needs of a particular field of study; 
in this case it is transport in relation to land use. This leads to the following question: 
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(3) Do transport and land use place special demands on the framework, and if so, 
how can these demands be incorporated into the general framework? 
 
This question will be answered in Chapter 5. 
 
Once the general framework has been developed, it is time to apply it. With the results 
of the application(s) in hand, the final question can be answered: 
 
(4) What lessons may be learned from applications of the general framework? 
 
The answer to this question is to be found in Chapter 8, which summarises the results of 
the two case studies developed in Chapters 6 and 7. 
 
 

1.5 Set up of the study 
The thesis consists of two main parts (see Table 1.1). In Part A, a theoretical and 
methodological framework is developed, while Part B contains two applications and a 
chapter with main conclusions and recommendations. 
 

1.5.1 Part A: Theory and methodology 
Part A can be divided into two sections: a theoretical section (Chapters 2 and 3) and a 
methodological section (Chapters 4 and 5). Chapter 2 demarcates the main application 
field: transport and land use in The Netherlands. Long-term trends in this area and the 
factors that determine them are distinguished. There is uncertainty with respect to the 
question whether existing trends will continue, or not. Change is determined by 
interplay of improved or new options and changing demands. A change of demand 
involves a change of behaviour. This is why in Chapter 3 a frequently used theoretical 
concept to describe rational behaviour is discussed in relation to uncertainty. Chapter 4 
describes and compares the so-called future research methods, which help decision-
makers in dealing with the uncertainties of the future. One of these methods is scenario 
development. Its pros and cons and major application fields are presented. In Chapter 5 
a general framework for scenario development is given, based on the foundation of 
previous methodological studies and various Dutch transport and land-use scenario 
studies. At the end of Chapter 5, the first three main questions are answered from a 
methodological perspective. 
 

1.5.2 Part B: Scenarios on transport in relation to land use 
In this part of the study, the general framework will be applied in two sets of scenarios. 
The scenarios present different socio-economic futures for two regions in the 
Netherlands. They were developed by combining our own imagination and experience, 
various reports and contacts with (regional) experts. Attention is given to possible 
developments in various fields, such as transport, land use and the quality of the 
environment. In Chapter 6 four scenarios for The Haaglanden region and one for its 
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major city, Delft, are developed. A major issue in Delft is the restructuring of the 
railway corridor, which cuts through the inner city. Chapter 7 features a similar case 
study, but this time for the Amsterdam South-Axis area. As in the case of Delft, the 
main infrastructure cuts through the area, and has a profound impact on the way land 
can be used (in future). The future of an economic growth centre is sketched in four 
different scenarios. Chapter 8 closes the study. The chapter reconsiders the answers to 
the four main questions of this thesis and draws conclusions regarding the development 
of scenarios. The latter is supported by a comparison of the two sets of scenarios. 
Finally, policy lessons and recommendations concerning the use of scenarios are given. 
 
 Deals with research question(s) 
Part A. Theory and methodology 
1. Prelude 
2. Transport and land use in The Netherlands 
3. Decision-making and uncertainty in an economic perspective 
4. Methods to support decision-making in an uncertain world 
5. In search of a general framework to develop scenarios 
 
Part B. Scenarios on transport and land use 
6. Four scenarios for Delft and Haaglanden 
7. Four scenarios for Amsterdam South-Axis  
8.    Conclusions and recommendations 

 
 

1 
1 
1 

1-3 
 
 

4 
4 

1-4 

Table 1 1 Overview of the study 
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2 TRANSPORT AND LAND USE IN THE NETHERLANDS 
 
 

2.1 Introduction 
Transport is an essential means for a proper functioning of society, both in economic as well as 
in social terms. What makes it controversial is the negative impact on liveability and the 
environment. The aim of transport policy is to find a balance between these positive and 
negative impacts. Trend data show that transport is growing strongly. This makes it harder to 
maintain such a balance: land, clean air and other resources are becoming scarce. This is an 
important reason for government intervention (environmental policy). Transport and land use 
may be regarded as Siamese twins. Without modern means of transport the trend towards spatial 
deconcentration of human activities would largely be impossible. Once such a dispersed pattern 
of land use is established, modern modes of transport, and especially road-oriented transport 
(private cars in passenger transport, and truck and delivery vans in freight transport) are 
essential to maintain it. This intimate relationship explains the growing interesting in spatial 
planning as a means to redress the growth of (road-oriented) transport.  
What makes transport interesting to economists is the various decisions which have to made by 
individual decision-makers and policy-makers alike, regarding modal choice, travel time/costs, 
in order to optimise scarce resources (financial and natural resources). The negative impact of a 
(too) high level of transport may be divided into two major categories. Next to the negative 
factors (environmental degradation, reduced liveability and increasing use of space for 
infrastructure), there is also congestion when demand (momentarily) exceeds supply for 
infrastructure. Congestion may lead to inaccessibility, which in turn may lead to spatial 
relocation of socio-economic activities. Transport policy is one of the instruments that reduce 
these negative impacts. 
Many stakeholders are responsible for the trends in transport and land use. The interaction 
between government policy and individual decisions explains the modal split, transport growth 
and use of space. This chapter is divided as follows: First there is an overview of major trends in 
passenger (Section 2.2) and freight transport (Section 2.3) in The Netherlands. Section 2.4 deals 
with transport policy. Section 2.5 gives an overview of major trends in land use, while section 
2.6 focuses on spatial planning. In Section 2.7 the conclusions of this chapter can be found. 
 
The role of this chapter in the study is that it gives an overview of main trends and their 
determinants in transport and land use. This helps to distinguish the various uncertainties facing 
decision-makers in this field, and in turn answers the first main question of the study (in Chapter 
5). The chapter is part of the explanatory model (reference) used to develop the scenarios in 
Chapters 6 and 7. 
 
 

2.2 Passenger transport and its determinants 
The global trend in passenger transport is growth. But, what is causing this growth and will it 
continue in future? This issue is the main topic of this section. 
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2.2.1 Main trends in passenger transport 
Transport of people by private or public transportation has grown explosively in the past 40 
years. In 1998 traffic by road and rail in The Netherlands was more than six times as heavy as in 
1960 (Ministry of Transport and Public Works, 1996a; 1999c). This development was mainly 
due to the growth in motorcar use. This explains its high modal share (in 1998 some 74 %, see 
Table 2.1). The growth of passenger transport was especially high in the 1960s, a period of 
particularly high economic growth. Since then, average growth has dropped 6. 
 
Between 1986 and 1998 mobility increased from 148.2 to 191.5 billion kilometres or nearly 23 
%. In Table 2.1 details about the developments within different transport modes are shown. 
 
 1986 Modal share 1998 Modal share 
 In bill. Km. (%) In bill. km. (%) 
Car driver 69.6 44.8 90.4 47.2 
Car passenger 46.5 29.9 51.7 27.0 
Train 10.6 6.8 19.1 10.0 
Bus/tram/metro 8.1 5.2 8.4 4.4 
Moped 1.8 1.1 1.1 0.6 
Bicycle 11.9 7.7 12.6 6.6 
Other, including walking 7.0 4.5 8.2 4.2 
Total 155.5 100.0 191.5 100.0 

Table 2. 1 Mobility growth and modal share in 1986 and 1998 

Source: CBS, 1999a 
 
Public transport has remained relatively stable. For instance, in the mid-eighties it was 
approximately the same as in 1950. It started increasing at the beginning of the 1990s, 
when train transportation grew strongly. This happened at a moment when car mobility 
slowed down, mainly due to the introduction of special train season tickets 7 for 
students. 
On the basis of these trends, it becomes apparent that the growth in car use cannot be 
explained by a modal shift from public transport to cars, but is due to other factors. 
  

2.2.2 Forecasted growth in passenger transport 
According to the prevailing long-term policy note ‘Tweede Structuurschema Verkeer en 
Vervoer’ (SVV-II; Ministry of Transport and Public Works et al., 1990), the use of cars 
will increase by some 72 per cent in the period between 1986 and reference year 2010. 
At the same time, the number of private cars may have risen from 5 million to 7-8 
million. With the policy package of SVV-II functioning fully, growth in car use should 
drop to about 35 per cent (the policy goal). Recent prognosis (Ministry of Transport and 
Public Works, 1999a) mentions a growth of 45 per cent between 1986 and 2010 (10 per 
cent higher). Projections based on economic scenarios for the year 2020 indicate a 
reduction in the pace of growth (see Figure 2.1). 

                                                             
6 VROM-Raad (1999b) mentions an average growth in motorcar use of 4.8 % per year between 1962 and 
1972 and 1.2 % between 1986 and 1994. 
7 The increase in train use by other travellers can be explained by higher household incomes (due to the 
economic upswing) and to some extent also by more congestion on the road. 
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For public transport, no such forecasts exist. Dutch transport policy aims to increase its 
use by improving public the transport infrastructure and by introducing new and 
improved services (Ministry of Transport and Public Works, 1999a). 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 1 Passenger transport growth until 2020 in three economic scenarios 

Source: CPB, 1997a 
 
These forecasts say that the existing trends in passenger transport are likely to continue 
in the foreseeable future. Whether this is indeed the case, depends on the factors, which 
determine these trends. 
  

2.2.3 Explaining trends; demand-side 
There is agreement in literature (see e.g. Blaas et al., 1992; Bovy et al., 1993; Nijkamp, 
Vleugel et al., 1994; Raad voor Verkeer en Waterstaat, 1996a; van Wee, 1997) that the 
following groups of determinants are the most important determinants of demand for 
passenger transport: 
1. Socio-economic and financial determinants: household budget and user costs 
2. Personal determinants: life-styles and habit formation 
3. Demographic trends: population size and composition 
4. Changes in land use. 
 
The first three determinants are discussed in more detail below, while the fourth 
determinant is discussed in Section 2.5. 
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2.2.3.1 Household budget and costs 
Economic growth increases household income, hence the budget for transport. For 
instance, between 1951 and 1991, on average a period of prosperity, income after tax 
nearly tripled (van Ooststroom, 1999).  
Since real car costs remained relatively stable over a longer period (see Bennis et al., 
1991, for the period 1962-1990), a smaller part of the average household budget is now 
spent on mobility. The ratio between direct car costs and public transport costs also 
remained at 2:1 (van Ooststroom, 1999). This long-term average masks short-term 
trends. For instance, between 1980 and 1997, public transport fares increased more than 
fuel costs and also more than the average consumer prices (Ministry of Transport and 
Public Works, 1999a). In other words, car use has become relatively less expensive in 
this period. 
In 1995 the average household spent some NFL 5,700 on a car, which was about 11 % 
of total household spending (CBS et al., 1996). The trend in user-costs together with 
better cars (Bennis et al., 1991) stimulated mass motoring. Car ownership evolved from 
a ‘luxury’ item into a ‘normal’ item. 
Mass car ownership and higher incomes stimulated urban sprawl, with people living at 
larger distances from their work (see Table 2.2). The longer travelling time is traded-off 
against the benefits of living in the country (see also Brotchie et al., 1996; Black, 1996). 
 
 1986 1998 
Travel mode Km. per day Km. per day 
   
Car (driver) 16.5 20.0 
Car (passenger) 8.4 8.4 
Train 2.4 4.0 
Bus/tram/metro 1.6 1.6 
Moped 0.4 0.3 
Bicycle 3.1 3.1 
Walking 0.9 0.9 
Other 0.9 0.7 
Total 34.2 38.9 

Table 2. 2 Daily travel by mode of transport; 1986 and 1998 

Source, CBS, 1999a 
 
However, even if the use of cars had become (far) more expensive than public transport, 
this probably would have had a limited impact on the use of cars. From the perspective 
of generalised (or real) travel costs, a higher quality of transport  (less travel time and 
more comfort) may compensate higher direct costs. In The Netherlands, about 80 per 
cent of all public transport travel takes more than twice the time by car (van 
Ooststroom, 1999). This gives public transport a potential market of 20 per cent. In 
reality, it is no more than 10 per cent, because people have other alternatives, such as 
cycling or walking. 
 
While most people today can own a car, there are important differences in the way cars 
are used, according to household budget. People with higher incomes tend to 
- make slightly more, but much longer trips 
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- have a much higher car ownership 
- have a higher change of employment 
- have a greater business mobility and commute over longer distances (Bovy et al., 

1992). 
 

In other words, people who earn more, also spend more time on travelling because that 
is what they offer in order to earn more, or to live in a more pleasant environment 
(Hamerslag, 1998). 
 
 1986 1998 
Motives Km. per day Km. per day 
   
Home to work 7.5 10.1 
Business related 3.7 3.3 
Visit etc. 7.8 8.0 
Shopping 3.9 4.3 
Education 2.0 1.9 
Leisure/sport 3.5 5.1 
Touring/walking 2.2 1.3 
Other 3.5 5.0 
Total 34.2 38.9 

Table 2. 3 Daily travel by motive 

Source, CBS, 1999a 
 
Socio-economic factors explain transport demand to some extent, but not everyone has 
a high demand for transport. Moreover, there are people who earn enough money to buy 
a car, and even own a driving license, but still prefer to use public transport. This means 
that there are also other, additional forces explaining transport demand and modal split. 
Lifestyle is an interesting category and is considered in the next section. 
 

2.2.3.2 Life-styles and habit formation 
Lifestyle may be defined as “a distinctive behavioural pattern that is used by people to 
show who they are and to which group they (want to) belong” (Driessen et al., 1993, p. 
15). But, then people belonging to a certain ‘class’ should have various behavioural 
characteristics in common. However in marketing, the lifestyle concept is considered to 
be of limited use, because people may ‘hip-hop’ between various lifestyles (see 
Leidelmeyer et al., 1993). An example is a man who buys an expensive car and lives in 
a small and inexpensive apartment. The individualisation trend stimulates differences 
between people, but social values reduce this gap. 
Car use (and ownership) gives social status: ‘if you have a car, you can afford to have 
one’, and you do not have to use alternative modes of transport which many people 
regard as inferior (Diekstra and Kroon, 1994). 
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In decision-making self-justification (reactance) and dissonance-reduction play a role 
(Ronis et al., 1989; Tertoolen, 1994). Reactance refers to the fact that decision-makers 
who initially are responsive to information (e.g. about the environmental impact of car 
driving) may at a later stage deny this information. For example, they may say that their 
own contribution is minor (“it does not help much”), or that they do not do enough for 
the environment (e.g. by recycling garbage or by paying environmental taxes). The 
latter gives them a ‘right to pollute’ (Tertoolen, 1996). 
Reactance may be explained by dissonance theory, which says that if a person has two 
opposing ideas, one of the two tends to be ignored in order to reduce the dissonance 
between them and maintain the core idea. The theory of self-perception says that people 
deduce their attitudes from their own behaviour (Bern, 1972), and vice versa. 
 
Social values work in a similar way. If a person is confronted with new information and 
is willing to change his behaviour, a conflict with social values may occur. To prevent 
that, he will deny the new information, even if it is objectively ‘right’ (Leidelmeyer et 
al., 1993). This especially may happen if changing one’s behaviour leads to individual 
disadvantages, such as a longer driving time. These individual and social barriers to 
change explain why awareness is not a sufficient condition for changing one’s 
behaviour (Vlek in Zwerver et al., 1995). Likewise, an external stimulus may lead to a 
change in behaviour, but if it is not supported by a change in attitude, the impact may be 
short-lived. 
 
In sum, people evaluate their own lifestyle using criteria like health, esteem and 
efficiency (Vlek in Zwerver et al., 1995). If a change of these parameters occurs, habits 
may change. 
Habit formation involves learning by doing. For instance, car ownership actually starts 
with obtaining a driving license. Once a car is bought, the habit of using a car is 
acquired. Positive experience (Mowrer, 1973), including those of others (Bandura, 
1977) makes people stay with their decision. If using a transport mode has few negative 
consequences, habit formation is very likely (van Knippenberg, 1996). New, dissenting 
information is ignored. Knowledge about the social dilemma and public support for 
policy instruments may increase however (see also Koning, 1997), so the role of 
information is supportive. As most habits are established in a person’s youth, this is the 
age when policy instruments may have some success in redressing transport demand 
(growth) and influencing modal choice 8. 
 
Habit formation also explains why users of transportation have little or negative 
information about alternatives. This indicates that preference formation is based on 
global preferences (such as the aforementioned self-esteem) and subjective reasoning. 
 
Changing habits means changing lifestyles. This may be a bridge too far for many 
people. However, new demands will be developed, once the opportunities arise (Onnen 
and van Knippenberg, 1986; Michon, 1980; Banister, 1978). Take for example the 

                                                             
8 The impact on younger people may also be greater because personal income may be a prohibitive factor 
for car ownership and use. 
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difference between living in the countryside and working in the city. Himanen (1991) 
mentions the impact of more efficient transport systems as a prerequisite for 
behavioural change: The alternative should be faster and cost less in terms of money 
and effort. This explains why most people regard a shift from public transport to private 
cars as an improvement, and the opposite as negative. 
 
A different way of looking at lifestyles is found in Bourdieu (1979), where lifestyle is 
not a determinant, but a consequence of two economic determinants (money, income, 
wealth) and knowledge (education). He then distinguishes between a cultural and an 
economic lifestyle. Driessen et al. (1993) used this dichotomy and discovered that there 
is a large difference between these groups in terms of transport demand and use of 
transport mode (see Table 2.4). 
 
 Economic lifestyle 1) Cultural lifestyle 1) 
Personal characteristics   
Owns a driving license 86% 63% 
Owns a season ticket (bus) 7% 13% 
Owns a season ticket (train) 2% 5% 
Owns a reduced-fare card (train) 6% 16% 
Car use per week (driver) 170 km. 96 km. 
Car use per week (passenger) 57   km. 49km. 
Car use per week if also owning luxurious goods 
(video camera, drying machine etc.) 

 
302  km. 

 
n.a. 

Idem, as a driver 201 km. n.a. 
Public transport use per week 23   km. 36 km. 
Average travel speed 2) 26   km. 14 km. 
There is always a car available 54 % 37% 

Table 2. 4 Impact of lifestyle on transport demand 

Notes: 
1) Based on a representative sample of the population 
2) CBS et al. (data 1996) 
Source: Driessen et al. (1993) 
 
Without a car, people tend to have a more efficient demand on mobility (CBS et al., 
1996). The label ‘cultural’ lifestyle is (therefore) somewhat misleading, as ‘car-less’ 
households tend to reduce their contribution to social activities very strongly (CBS et 
al., 1996). 
 
The analysis by Driessen et al. also shows that some 49% of people with a cultural 
lifestyle are also captives of public transport and use it for leisure purposes, a figure 
which drops to 20% for those without a cultural lifestyle. For non-captives with a 
cultural lifestyle, these figures are 16% and 6% (Driessen et al., 1993). 
Income, car-use and ownership are not always positively related. There are so-called 
‘conscious car-less’ people: often people with a higher education, who refrain from 
using motorcars. One-person households (Clerx et al., 1988) and people who live in 
urban areas also make less use of cars (CBS et al., 1996). 
How important is lifestyle in comparison to other determinants? According to Driessen 
et al. (1993, p. 142) “the effects of important background determinants (income, 
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working hours per week, etc.), are minor”; hence lifestyle is an important determinant 
of behaviour. According to Kitamura et al. (1997) lifestyle has a greater impact on 
mobility than spatial planning.  
 

2.2.3.3 Demographic and related trends 
In the past decades, important developments have taken place within the population 
(Blom and Köbben, 1997). First there is the general increase in population. Between 
1951 and 1999, the population in The Netherlands grew from 10.2 to more than 16 
million people. 
A second trend is that the baby boom generation is growing older. The group of people 
between 25 and 50 increased their share in the population from 32 to 40 per cent 
between 1975 and 1995 (a growth of 38 %). Until the year 2020 this growth will drop to 
2-7 % (Ministry of Transport and Public Works, 1999a). In this age group, between 85 
per cent (women) and 95 per cent (men) own a driving license. 
Next is the ageing of the population. Between 1975 and 1995, the number of people 
older than 65, went up from 1.5 to 2 million. This is between 11 and 13 per cent of the 
population. In 2040, 4 million people will be older than 65. Ageing limits the (physical 
and financial) ability to travel, but those who can have similar travel behaviour as 
younger people. In future, there will be more older people who can afford a car, which 
means that mobility among the elderly will be (much) higher than today (Tacken, 1998). 
 
The share of ethnic minorities is increasing, due to immigration and the higher than 
average birth rates in this group. If filtering for higher unemployment and average 
household income occurs, mobility in this group does not differ from the Dutch average, 
an exception being bicycle use, which is fairly low among ethnic minorities (Blom and 
Köbben, 1997). 
 
Individualisation means that less people live in the same household (a reduction from 
4.4 to 2.5 between 1951 and 1991; van Ooststroom, 1999). Ministry of Transport and 
Public Works (1999a) mentions a further increase of the number of households 
(between 16 and 25 %) for the year 2030 9. While the use of cars is lower among one-
person households, a rise in income mainly means an increase in distance travelled; this 
increase is larger for one-person households than for the multi-person households 
(Pronk et al., 1991). 
 
Emancipation increased the number of women working outside their homes from 1 
million in 1975 tot 2.2 million in 1995. In the 1990s economic growth was relatively 
high and many jobs were created. Especially women were able to find work 10. Further 
growth can be expected (Ministry of Transport and Public Works, 1999a). 
The reduction of leisure time per household triggers mechanisation and motorisation of 
households (Perrels, 1993). With two or more people working in a household (at 
                                                             
9 If 1986 is given index 100, 1996 will get 116 and 2020 index 128 (according to the EC-scenario, CPB, 
1996). 
10 This trend in employment growth is likely to last, as CPB (1997a) forecasts an increase in the total 
number of jobs from 6.2 to 7.5 M. jobs between 1995 and 2010, again according to the EC-scenario. 
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different locations), two 11 or more cars in a household will become normal (in 1997 
60.1 % of all households owned 1 cars, 15.0 % owned 2 and 1.1 % owned more than 
two cars). In traditional one-job households, the man will be the prime car user. 
The average number of kilometres travelled by women per day has increased with time, 
but remains well behind that of men. This is also related to the fact that women usually 
have to combine various activities. Task combination is more time-consuming without a 
car and at times specific activities are only possible with a car 12. In the past, car 
ownership was far lower among women in The Netherlands (de Jager, 1984). With 
increasing labour participation, this difference will drop (see also Blaas et al., 1992; 
Leidelmeyer et al., 1993), also because men participate more in home-related work. 
 
Finally, the time spent on leisure activities outside the home has increased. The number 
of kilometres in work-to-home traffic is (still) growing faster, however. Ageing may 
reverse this. Table 2.4 shows that some two-thirds of daily mobility is leisure-oriented. 
More leisure time accompanied by a steady growth of personal income stimulates 
international travel (by car and by air). Tourist travel is seen as "a major source for 
congestion in a number of European airports" (Bovy et al., 1992, p. 33). 
 
Some 62 per cent of the increase in car kilometres between 1985 and 1995 was caused 
by socio-economic factors and changes in land use, while the remaining 38 per cent was 
due to population growth (Blom and Köbben, 1997). 
 

2.2.4 Supply-side 
The quality of the transport system, and especially travelling time is generally regarded 
as the dominant determinant of modal choice. Travel time is considered more important 
than travel cost, distance or comfort (van Wee, 1997). The time issue is of even greater 
significance for multiple income households (see also Subsection 2.2.2). 
 
When talking about transport system quality, the following determinants are significant: 
- quality of the organisation (user information, infrastructure maintenance schemes, 

support in case of vehicle breakdown and incident management (traffic accidents 
13)) 

- system quality (of infrastructure and transport services) 
- technological progress 
- institutional changes. 
 

                                                             
11 This second car is the main cause of the larger car park in future.  
12 This is an important reason why people do not want to give up car use in favour of alternatives 
(Claassen et al., 1997). 
13 A topic, which is strongly related with telematics. In the scenarios this (technical) application of ICT 
was not discussed. For further reference, see e.g., Nijkamp et al., 1996; Steenbrink, 1997; ITS United 
Kingdom, 2000. 
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2.2.4.1 System quality 
Now a brief overview of trends in road and public transport infrastructure and services 
is given. 
Road infrastructure 
The quality of road network can be measured in terms of network length and 
congestion. To start with, between 1951 and 1998, paved roads increased from 12,000 
to 116,500 km. in length. Between 1985 and 1998, some 16,000 km. were added. The 
highway network increased from 1,751 to 2,207 km. in the same period (CBS, 1999a) 
14. The construction of highways and the improvement of other roads reduced travel 
time by 60 per cent or more 15. 
In the 1970s and 80s, the pace of road construction slackened because of budget cuts 
and environmental concern and the concept that the additional infrastructure was ‘used 
up’ by latent demand (McKinsey, 1986). At the same time, the demand for transport 
increased, and on the highways, the intensity increased by 62 per cent between 1986 
and 1997 (CBS, 1999a). This resulted in a major increase in road congestion. About 75 
per cent is still concentrated in The Randstad (Bruinsma, 1994), but congestion is 
spreading to other urban areas. Congestion is said to increase average travel time, hence 
travel costs, but Rietveld (1999) argues, that the impact of congestion on travelling time 
tends to be exaggerated, because ‘only’ about 250,000 of a working population of 6 
million have to deal with it regularly. It is also a local phenomenon. Since traffic tends 
to be more and more concentrated on main roads, the average speed by car has 
increased from 58 to 61 km. per hour between 1989 and 1999 in The Netherlands 
(excluding bicycling). This higher speed enables travelling over longer distances (see 
also Korver, 1999). Between 1985 and 1997, the average number of kilometres per 
household in inland transport, increased from 14.320 to 15.280 km. (CBS, 1999a). 
Congestion can also be avoided by moving to less congested areas (Kemper and 
Pellenbarg, 1995; Hamerslag, 1998). As a result, intra suburban traffic increases while 
centre-to-centre traffic or centre-to-suburb traffic is reduced. 
 
Bus, tram and metro infrastructure and services 
The quality of public transport may be measured by looking at the trend in the use of 
public transport (see also Table 2.4). The number of passenger kilometres in bus, tram 
and metro increased slightly between 1986 and 1998, while rail use went up 
significantly, especially between major cities. In the cities, little has changed concerning 
quality in the past decades. At the regional level and especially in rural areas, product 
rationalisation occurred due to the decreasing number of passengers and the demand by 
the government to reduce loss-compensating subsidies (de Wit et al., 1996). The result 
was a reduction of services (AGV, 1999a)  16. 
In general, there have been fewer ‘opening up’ services and more connecting services, 
in order to increase average speed (AGV, 1999a). Some longer distance services were 
taken over by the railways, which were able to increase their share in the collective 
                                                             
14 Compare this with the popular notion that the government ‘does nothing’ about road congestion. 
15 Spiekermann (1996, p. 113), mentions the large-scale investments in roads as “one of the most 
important causes of the disproportionately intensive use of the car in the German Ruhrgebiet”. 
16 Public transport in urban areas is heavily subsidised. If these subsidies were also cut, many services 
would disappear. 
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transport market from 55 to 70 per cent. Regionalisation of public transport is the latest 
trend.  
 
Water and rail infrastructure and services 
Water is hardly used for inland transportation of people. Patronage of recently 
introduced liner services is still very low. This brings us to the use of railways. Between 
1986 and 1997, the number of passenger kilometres grew to 19.1 billion. The main 
railway network has been extended in the past (see e.g. Bruinsma, 1994), a process that 
continues. In rural and remote areas the network was rationalised. As the Dutch 
Railways have become responsible for their own budget, they concentrate on services 
and lines with sufficient demand and revenues 17. By building suburban railway stops, 
the traditional radial (centre-to-centre) orientation of the network could be changed 
somewhat. But, for the many cities without a railway stop, it is not easy to 
accommodate changes in the use of space. The balance of extensions and cuttings in the 
rail network is negative in a long-term perspective, since in terms of kilometres, the 
network is smaller than a hundred years ago. As the pace of network extension stays 
well behind the growth in demand (75 %), system quality is under pressure. 
 
Network density is relatively low, which makes it hard to deal with the increasing 
demand for criss-cross transport services and changes in land use in general 18. Trains 
are competitive with private cars for trips in the 30 plus kilometre range (inter city 
traffic). But this is the category in which some 20 % of all trips take place; most people 
travel no more than 5-10 km. per trip. This means that for some 20 per cent of all 
travellers, the train is an alternative means of transport. 
Using public transport may take (considerable) more time than a comparable trip by car. 
This may be explained by the fact that regular public transport does not offer door-to-
door transport. Instead of one mode of transport, one uses a multi-modal transport 
chain. In practice the different ‘sections’ of this chain are not connected in the most 
efficient way (interconnectivity is a problem). The real difference in travel time depends 
on various variables, which may differ considerably for different locations. For 
instance, Hamerslag (1998) says that a trip by public transport may take between 1.5 – 3 
the time it takes by car. A large difference makes public transport a less preferred 
transport alternative. There is scope for a major improvement in terms of 
interconnectivity as the following examples indicate. A major improvement may come 
from better coordination and cooperation between the different operators (Veeneman et 
al., 1997). Bicycles are frequently used as an entrance or exit mode. If transfer times 
would be increased and bus drivers would to depart punctually, a flexible transfer from 
bicycle to bus is feasible; hence travel time is reduced (Rietveld et al., 2000). 
 

                                                             
17 The government still subsidizes some 30 railway lines. Steps are being taken to sell them to (new, 
regional) railway operators. 
18 A higher network density means more alternative routes; changes in the use of space are easier to 
accomodate, especially if the network is extended in a comparable manner as the road network. 
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2.2.4.2 Technological progress 
Technological progress in transport means more comfort, higher average speed, higher 
reliability and less expensive transport (see e.g. Grübler and Nakićenović, 1991). Mass 
motoring especially has increased mobility (Orfeuil and Salomon, 1993). On average 
people make the same number of trips per day as in the past, however they travel further 
and it takes less time due to the increased average travelling speed; there are also many 
more people travelling at the same time. 
The main reason why public transport is still available in Europe is government 
intervention to maintain its social function, and (in rush hours), the fact that it mitigates 
congestion on the road. 
In recent years, triggered by the notion that private and public transport has both strong 
and weak points, combinations of private and public transport were proposed (the INco 
and inCO-concepts, see Ministry of Spatial Planning and Environment and Ministry of 
Transport and Public Works, 1997a). Another area where innovation is possible is 
traffic management. So-called Dynamic Traffic Management systems help to improve 
the efficiency of infrastructure (reduce congestion and increase capacity). 
 

2.2.4.3 Institutional changes 
The institutional setting has changed significantly in the past decades. We will mention 
the following issues: liberalisation, deregulation, privatisation and regionalisation. The 
growth of especially international freight transport is due to a combination of economic 
growth and liberalisation and deregulation (see e.g., Simons, 1998). Road transport has 
gained because essential barriers were removed. Despite fierce competition, Dutch 
trucking firms have conquered the EU-market, yet profits are low to negative due to 
excess capacity (de Wit & van Gent, 1996). For rail transport the impact of 
liberalisation is much smaller. Organisational barriers are still a major problem. 
Technical problems can be solved, but this demands new hardware, which is quite 
expensive. Liberalisation has removed the so-called Evenredige Vrachtverdeling in 
barge transport, which was a major reason for excess supply (de Wit & van Gent, 1996). 
In some regions in The Netherlands, regionalisation of public transport has occurred. 
Dutch Railways is the provider of rail passenger transport on the main railway system 
until the year 2010, when a new concession is needed. Other operators who have 
integrated rail and bus services operate some peripheral railway lines. In the near future, 
the right to operate a set of unprofitable branch lines (now operated by Dutch Railways) 
will be auctioned and services regionalised. 
Privatisation of public transport is still a debated issue in The Netherlands. 
 

2.2.5 Evaluation 
In the past 40 years, transport growth was mainly determined by increasing car use. 
Nonetheless, rail use increased significantly, especially since the mid-eighties, while 
bus, bicycle use and walking hardly increased. The result was a significant modal shift 
in favour of the private car. 
Transport demand has grown because of socio-economic factors (economic growth 
creating more jobs and higher incomes), demographic factors (more people retired or 
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are unemployed), improvements of the road and rail infrastructure and changes in land 
use (see Section 2.4). 
There are numerous reasons why people favour transport by car over its alternatives. 
Most of them believe it takes less time (due the relatively high density of the road 
network) and offers more comfort, more flexibility (availability, ‘door-to-door service’) 
and accessibility/freedom of movement. It may cost more in direct terms to own and use 
a car than to use alternative modes of transport, but this is usually compensated by 
lower indirect costs. Also the social environment forms social values and co-determines 
the ‘lifestyle’ of a household. The latter matches the characteristics of their favourite 
mode(s) of transport. This implies that a modal shift demands a change in lifestyle. Last, 
but not least, are the psychological ‘rewards’ of using a car instead of alternative modes 
of transport. 
People who do not use a car (one out of four households) may be divided into two 
groups. First, there are those who have no money to own and use a car or are not able to 
use it because of personal inability (the so-called captives). Secondly, there are the so-
called ‘conscious car-free’ households. These are often people with a higher education 
and higher incomes, who either dislike using a car (it is less safe, deteriorates the 
environment more than public transport, etc.), or do not want to spend more than a 
minimum amount of money on mobility. 
 
Uncertainty about the future of transport and ways to cope with it is the main subject of 
analysis in this study. Will the existing trends in passenger transport continue in future 
as well? Prognoses say that they will, but they are based on specific assumptions about 
the use of policy instruments and demand responses. With time transport demand may 
change, due to a change in preferences, new transport options  (high-speed train) and 
the application of (new) policy instruments. 
Traditional determinants may become less important. For instance, once every city is 
connected to the highway network, network improvements have little impact on 
accessibility. Studies assume a large increase in car ownership. With more cars, use of 
space and parking problems will increase, while accessibility and liveability will be 
reduced. 
In the scenarios in Chapters 6 and 7 it is shown that different assumptions may lead to 
different futures. 
 
 

2.3 Freight transport 
As in passenger transport, freight transport shows a growth trend. Several factors are 
behind this trend. They will be explored in this section. A related issue is the question 
whether the growth trend will continue in future as well? Compared to the discussion in 
the previous section, this section is less extensive, because of major similarities and the 
difference in attention given to passenger and freight transport in Part B. 
 



 

36  
 

 

 

2.3.1 Main trends in freight transport 
Freight transport has grown considerably in the past decades. At a European scale, 
freight transport by road, rail, barge and pipeline increased from 889 to 1575 million 
ton.km. (77 %) between 1970 and 1996 (Ministry of Transport and Public Works, 
1998e). In The Netherlands it more than doubled in terms of ton.km., between 1960 and 
1998.  

Road transport dominates the modal split and has the largest share in transport growth 
(see Tables 2.5 and 2.6); barge and rail transport follow at a distance. 
 
  1986 1997 %/year 1998 2003 Low 2003 High 
 Total       
Road M. ton 

M. ton.km. 
455 
26,090 

564 
41,599 

1,97 
4,33 

588 
43,465 

638 
47,441 

681 
50,827 

Barge M. ton 
M. ton.km. 

238 
28,389 

251 
28,637 

0,47 
0,08 

258 
29,571 

271 
31,008 

291 
33,443 

Rail M. ton 
M. ton.km. 

17.1 
2,816 

18.1 
3,017 

0,49 
0,63 

19.0 
3,178 

20.8 
3,498 

22.9 
3,810 

Table 2. 5 Developments in Dutch freight transport 1986-1997 and outlook 

Source: Ministry of Transport and Public Works, 1998d 

 
  1986 1997 %/year 1998 2003 Low 2003 High 
        
Road M. ton 

< 50 km. 
> 50 km. 
M. ton.km. 
< 50 km. 
> 50 km. 

 
200 
163 
 
2,729 
16,472 

 
216 
182 
 
4,245 
23,926 

 
0,67 
0,98 
 
4,10 
3,45 

 
223 
190 
 
4,403 
24,963 

 
238 
203 
 
4,693 
26,882 

 
250 
216 
 
4,938 
28,620 

Barge M. ton 
M. ton.km. 

84 
7,547 

90 
7,166 

0,63 
-0,47 

93 
7,383 

99 
7,952 

105 
8,443 

Rail M. ton 
M. ton.km. 

5 
983 

4 
755 

-2,25 
-2,37 

4 
790 

5 
896 

5 
943 

Total M. ton 
M. ton.km 

453 
27,730 

492 
36,091 

0,75 
2,42 

509 
37,539 

545 
42,944 

576 
42,944 

Table 2. 6 Developments in Dutch inland transport 1986-1997 and outlook 

Source: Ministry of Transport and Public Works, 1998d 
 
Table 2.6 is even more interesting, if one considers that more than half of all transport 
(249 million tons) is transported over distances of less than 50 kilometres. Road 
transport takes care of 84 % of this transport volume. It seems remarkable that some 46 
% of barge transport also takes place within this distance category, however more than 
half or this volume is transport of sand, gravel and oil in a few regions in the 
Netherlands, such as within the Rotterdam harbour. Rail transport is mainly (70 %) used 
on distances above 150 km. (Ministry of Transport and Public Works, 1998d). It may 
get more momentum (see also Table 2.7) after the construction of the dedicated Betuwe 
freight railway line between Rotterdam Harbour and Germany. 
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2.3.2 Forecasted growth in freight transport 
The upward long-term trend in overland transport consists of alternating periods of high 
and low growth and even absolute decline. Prognoses show an ongoing upward trend. In 
1990 the European Renaissance scenario of CPB (1992a) forecast an increase in freight 
transport of 60 % between 1990 and 2015, while CPB (1996) mentions 83 % for the 
years 1990-2010. Economic growth is the main determinant of freight transport (see 
next section). Scenarios may differ substantially with respect to the level of economic 
growth (CPB, 1997a), yet transport keeps growing in all major scenarios. 
Road transport has the highest negative impact on the environment and liveability. This 
is why Dutch policy aims to reduce its growth. Instead of the forecasted 80 % growth in 
freight transport by road, the target is set at 44 % for the period 1986 and 2010 
(Ministry of Transport and Public Works et al., 1990). A more recent study (Ministry of 
Transport and Public Works, 1999a) mentions a growth of 45 % between 1986 and 
2010.  Prognoses for the period after 2010 are also available, which show that the 
growth trend is likely to continue, and at a much higher pace than in the past (see Table 
2.7). 
 
 1995 M. ton 1995 index 2010 index 2020 index 2030 

(AVV/BEA) 
Inland 493 100 137 179 233 
International 300 100 157 221 310 
Road 547 100 155 208 270 
Rail 17 100 214 286 382 
Barge 228 100 114 156 213 

Table 2. 7 Forecasted freight transport 1995-2030 

Source: Raad voor Verkeer en Waterstaat, 1998a 
 
Why is freight transport growing? The following determinants will be discussed: 
 Economic growth and changes in demand 
 Changes in production 
 Changes in logistics. 

 

2.3.3 Explaining trends: demand side 

2.3.3.1 Economic growth and changes in demand 
Economic growth means that income per capita increases which leads to a higher 
demand for goods, hence more transport. Demand is also stimulated by dedicated 
marketing and cultural interchange (which changes tastes; exotic food is an example). 
Increased transport options make the new goods available. It becomes apparent, that the 
so-called ‘knowledge economy’ leads to more, instead of less, physical transport. 
High labour costs lead to a concentration on the production and trade of higher value 
goods (semi-finished and final products instead of raw materials). With present 
transport concepts, transport of such products can only be done efficiently by road 
(Ministry of Transport and Public Works, 1998d). 
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During the past decades several important changes took place in production and 
logistics. These changes were possible (or induced) by institutional changes and 
developments in transport supply. 
 

2.3.3.2 Changes in production 
In this area, a first trend is the relocation of production caused by lower production 
costs. This is brought about by the transfer of production to ‘cheap’ labour countries and 
a change in production technology or by the introduction of new products (made in a 
new factory). It can also be caused by a difference in environmental regulation between 
the old and the new location 19. 
The quest for cheap(er) input has led to (consumer) products which are assembled from 
parts made in dozens of countries; reference is made of global factory (see de Wit et al., 
1996) or global sourcing. It leads to more transport than local production. Final 
assembly, the so-called ‘industribution’ may still take place near the end-consumer. The 
Netherlands has an important foothold in indistribution, due to its favourable 
geographical position in Europe (its mainports) and its efficient (road) transport 
operators. Globalisation is a reflection of the 24- hour economy, demanding 24-hour 
transport as well (Ministry of Transport and Public Works, 1997a). 
There is a tendency to replace mass production by customer-ordered production. This 
tailorisation of production demands a close link between production and logistics. 
Production has to meet higher logistic standards (concerning lead-time, flexibility, etc.). 
By improving the cooperation between partners in the production chain, significant 
improvements in terms of quality and costs are feasible. 
 

2.3.3.3 Changes in logistics 
There are various trends in logistics, which may to some extent be in conflict with 
oneanother 20. On the one hand, there is a tendency towards more frequent delivery (by 
smaller trucks and vans instead of trucks), and in smaller quantities (tailored transport). 
JIT (Just-In-Time) is an example of a logistic strategy, which causes this development 
(see de Vaan, 1990). Car manufacturers are among its users. On the other hand, there is 
also a tendency to reduce the number of inefficient vehicle movements by improved 
route planning, consolidation, etc. This may lead to important cost savings for firms like 
supermarkets (Ministry of Transport and Public Works, 1997b). At present, the first 
tendency dominates, which explains why in inland road transport, the number of vehicle 
km. grows much faster than the number of ton.km. and the number of tons (by approx. 
100%, 50 % and 6 % between 1985 and 1995; Raad voor Verkeer en Waterstaat, 
1998a). 
 
Some 25 % 21 (road), 45 % (barges) and 50 % (rail) of all inland kilometres are driven 
empty (Peeters, 1993). In many cases it is hard to find return freight other than empty 
                                                             
19 Such trends can also be reversed. For instance, computerisation may reduce production costs, which 
makes it profitable to shift production to The Netherlands. 
20 For a discussion, see e.g., S. Weijers in Ministry of Transport and Public Works, 1997b. 
21 VROM-Raad (1999b) mentions a higher value, namely 30 % for 1995. 
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pallets, containers or packaging material. Reverse logistics (return flows of obsolete 
products from the customer to the producer) may in future lead to more return freight 
(Ministry of Transport and Public Works, 1998d). This has a negative impact on the 
environment, which can be reduced by increasing transport costs (now they are only a 
small portion of total costs), customisation and a scale increase in transport (Ministry of 
Transport and Public Works, 1998d). 
 
Also important is the ‘Europeanisation’ of transport. There is a (cost-driven) trend 
towards European Distribution Centres (EDCs) serving several countries and 
centralising transport. The Netherlands has attracted many of them. Here Value Added 
Logistics is possible: “The combination of logistic and industrial activities, in a 
distribution centre located near the market, in which basic products or components are 
transformed or composed to localised and/or customised products.” (Kornegoor, 1995, 
p. 5). VAL reduces costs and stock risks. It also increases product range (order-driven), 
and makes transport and distribution more efficient by clustering goods flows. 
Concentration of distribution activities in a few logistic centres leads to longer trips 
between DCs and DCs and factories, but higher density transport flows also enable the 
use of longer vehicles or multi-modal transport. 
Transport costs are on average 2-5 % of the costs of finished goods, which is relatively 
low and in itself no barrier for a further increase in scale of activities. It is expected 
(VROM-Raad, 1999b) that 
- the revenues of a further increase in scale of production will become less 
- the differences between locations will be reduced (e.g. due to improved 

infrastructure) 
- more customer-orientation leads to a location nearer to clients. 
 
Since on longer distances transport costs also become more important, a significant 
increase in trip length is less likely in future. 
 

2.3.4 Supply-side 
Transport costs are an important determinant of modal choice. However, the quality of 
the transport system, and especially the travelling time are regarded as the dominant 
determinants of modal choice (see e.g., RARO, 1996b). 
 
When talking about transport system quality, the following determinants are important: 
 System quality (of infrastructure and transport services) 
 Technological progress 
 Institutional changes. 

 

2.3.4.1 System quality 
Inland freight usually goes via road, rail, barge and pipeline. In this section, attention is 
given to road, rail and barge infrastructure and services. 
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Road infrastructure 
In the section on passenger transport, trends in road infrastructure have been dealt with. 
 
Rail freight transport 
The rail network improvements of the past decades, such as an extension from two to 
four parallel tracks on main routes, were of little use to rail freight transport. Generally, 
passenger trains still have a higher priority in train scheduling. But, even with these 
improvements, rail is still dependent on truck transportation, because of the relatively 
low density of the rail network, which means that many destinations cannot be reached 
by rail. 
Volumes are decreasing in inland transport. The number of rail terminals was also 
reduced from 549 to 49 between 1960 and 1994 (de Wit et al., 1996). New rail 
concepts, enabling round trips with new loading units (logistic boxes: Railforum 
Nederland, 1995) and fast loading and unloading concepts like Rail Distribution 
Netherlands (RDN) from NS Cargo (Habers, 1999), may give a more competitive rail 
product for short distances. A more conventional venture is to build a network of (new) 
rail terminals using existing or new business sites (such as distri parks) where transport 
firms or shippers are located (AGV, 1999b). It is important that customer-oriented rail 
service providers step into the market (Railforum Nederland, 1997). In recent years 
firms like Short Lines have started inland rail shuttle services. 
 
Barge transport 
In line with rail, barge transport volumes have declined in the past decades in favour of 
road transport. A combination of low average speed, low network density and lack of 
terminals near origin and destinations, as well as the dependence on natural conditions 
(ice, high or low water levels; Rovers, 1999) explains this development. 
In recent years attention to network renovation and extension has emerged. Various 
waterways capacity studies are in preparation (Ministry of Transport and Public Works, 
1999b). 
Important for the future of barge transport is the growing awareness of the relatively 
small environmental impact of inland shipping. Building or extending a quay hardly is 
intrusive or costly, which cannot be said about building a new railway line or road. 
Waterway transport is also relatively flexible compared to rail transport. Transport of 
containers and cars is one of the growth sectors. Multi-modal barge-road services 
improve the competitive edge of barge shipping (Bureau Voorlichting Binnenvaart, 
1993). 
 
Multi modal transport 
Road transport is not always the most preferred transport option. Local congestion and 
traffic bans (to ensure liveability) and environmental concerns are major reasons to 
develop multi modal transport. With growing containerisation and the relative 
importance of transport time 22, train and barge are more frequently regarded as 
interesting alternatives for transport of high value goods, such as electronic parts, and 
                                                             
22 E.g. if transport by ocean vessel takes several weeks, it makes little sense to demand that goods should 
be delivered ‘in a hurry’ if it comes to land transport, more important is that they arrive when needed in 
production. 
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food (see also BCI and AGV, 1996) on shorter distances, such as The Randstad 
(GOVERA and BCI, 1997). Goods exchange takes place in so-called multi-modal 
terminals. In The Netherlands, such dedicated terminals exist for both railroad and 
barge transport, and more of them will be developed in future (BCI, 1996). For cities, an 
improved city distribution concept may be an interesting option (Ministry of Transport 
and Public Works, 1995c). Now there is a mismatch between commercial and social 
objectives (le Clerc, 1999; Raad voor Verkeer en Waterstaat. 1996a) with shippers 
optimising their own logistic processes, and a local government wanting to reduce the 
total freight flow. 
This example shows that developing multi-modal transport is not straightforward. In 
practice, many shippers hesitate to use other modes than road, due to their own negative 
experience or perception. Problems in the field of organisation and logistics, transport 
safety and overall costs are frequently mentioned (AGV, 1999c).  
 

2.3.4.2 Technological progress 
Important trends in this area are standardisation of transport units, scale increase of 
vehicles, the use of information and communication technology (ICT) (Ministry of 
Transport and Public Works, 1998d) and advanced infrastructure-service concepts. 
Standardisation (containerisation and palletisation) enables automated, less expensive, 
handling and inter-modal exchange of loading units. Larger vehicles reduce transport 
costs per unit. Major barriers are logistics (with small, frequent deliveries instead of 
large, infrequent ones), infrastructure barriers (length of railway stations, width of 
waterways) and safety (it may be less safe to overhaul a truck with two trailers). A third 
trend is the increasing use of telematics 23 to use infrastructure more efficiently 24 and 
reduce handling costs 25. Relatively new developments are (proposed) transport 
concepts like Barge Express (optimisation of barge transport), Combi-road (dedicated 
road infrastructure for freight transport) and OLS (Underground Logistic System) for 
subterranean transport. 
 

2.3.4.3 Institutional changes 
In this area, a distinction should be made between government and market level. 
Liberalisation, deregulation and harmonisation are the main trends at government level. 
More and more countries open their markets to foreign competition. New trade and 
transport options emerge. For some products a world market exists. For others 
‘glocalisation’ is a better way to describe what has happened. With less and harmonised 
regulation (vehicle dimensions and taxes) transport costs can be reduced, which also 
stimulates more and faster transport (see also de Wit et al., 1996). 
The market for transport services has changed drastically in the past decades. Many 
companies have outsourced transport and distribution and even logistics to concentrate 
                                                             
23 An indication of the increasing importance of telematics is the growth in telephone connections from 6 
M. in 1986 to 8.4 M. in 1996 (CBS, 1997b). 
24 A 10% reduction in km.s is mentioned, but congestion and restrictions on city distribution (limited time 
‘frames’) work against it (Ministry of Transport and Public Works, 1997). 
25 EDI (Electronic Data Interchange) is such a tool.  
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on core activities (production and trade). They buy transport, warehousing and logistic 
services from dedicated providers (see also de Wit et al., 1996). This division of tasks 
(specialisation) makes each company responsible for one part of the transport chain and 
enables more concentrated freight flows (Rovers, 1999), and lower overall transport 
costs. 
 
TNO-Inro (1995) gives an overview of the impact of the aforementioned determinants 
on transport growth: 
- Economic growth: 52 % 
- Spatial (to be discussed later) and logistic trends: 32 % 
- Internalisation: 5 % 
- Structural developments in freight transport (more transport over longer distances): 

11 %. 
 
Next, the main goals and instruments of Dutch transport policy are compared with the 
trends discussed in the previous section, to arrive at conclusions regarding the impact of 
Dutch transport policy. 
 
 

2.4 Dutch transport policy 

2.4.1 Introduction 
 
Transport policy in The Netherlands has a long-term perspective. Until now two so-
called ‘Transport Structure Plans’ (SVV in Dutch) were developed to deal with a period 
of 15-20 years. SVV-I (Ministry of Transport and Public Works et al., 1976) mentioned 
two contrasting policy strategies: ‘demand-following’ and ‘demand-reducing’. The 
consequence of the first strategy was a major extension of the road network. In the case 
of the second strategy, which intends to reduce negative externalities of transport, 
various actions and instruments were mentioned, but not introduced. In SVV-II 
(Ministry of Transport and Public Works, 1990) the same dilemmas as in SVV-I can be 
found with policy trying to balance socio-economic, liveability and environmental 
objectives (‘sustainable’ transport), yet now a package of instruments is (partially) 
introduced. 
After SVV-II policy notes were developed for passenger transport (in Dutch: Samen 
Werken aan Bereikbaarheid  26 or SWAB) and freight transport (in Dutch: Transport in 
Balans or TiB). After them came the ‘Perspectievennota’, again an integrative note 
(resp. Ministry of Transport and Public Works, 1996a, b; 1999a). The National 
Transport and Traffic Plan (NVVP) has now replaced SVV-II 27. 
 

                                                             
26 ‘Working together to improve accessibility’. 
27 It was launched when this book was ready for printing and before a major debate in parliament.  
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2.4.1.1 Policy aims 
SVV-II discusses the necessity of transport in a sustainable society 28 and mentions the 
following ‘steps’ (Raad voor Verkeer en Waterstaat, 1996a): 
 tackle the sources of unsustainability in transport (behaviour and technology) 
 reduce and guide mobility (economic instruments and regulation) 
 improve the alternatives for the private car (public transport, bicycle, walking) 
 give selective accessibility by road (priority for freight and business transport) 
 improve the institutional setting (communication, financing, cooperation among 

governmental agencies). 
 

2.4.1.2 Policy instruments 
Policy is likely to be more effective if it combines both incentives and disincentives. To 
simply forbid people to behave in a specific manner does not work.  
Economic instruments (‘make them pay’) may cure market failures by internalising 
social costs (see e.g. OECD, 1992). If the ‘full’ costs of a decision become transparent 
to a decision- maker, it may be best to change behaviour. But, complementary 
instruments, most notably in the field of regulation, are needed to support economic 
instruments (parking restrictions, traffic bans and vehicle technical regulation, etc.). 
 
Now the aims and instruments for passenger transport will be discussed. 
 
Passenger transport 
In SWAB, two lines of policy are mentioned; demand and supply management (see 
Table 2.8).  
 
Aim Instruments 
 Demand management Supply management 
Modal shift from road to public 
transport and ‘slow modes’ 

Pricing policy (variability, 
fiscal instruments, road 
pricing and parking policy) 

Improve public transport (new 
infrastructure and services, 
connectivity) 

Improve accessibility Priority for freight and 
business transport 
Modal shift 

Accelerate infrastructure 
investments 
Traffic management systems 

Lower impact on environment 
and liveability 

Pricing policy 
Modal shift 

Stimulate the use of cleaner, 
smaller, quieter and less fuel 
consuming cars 

Table 2. 8 SWAB-measures for passenger transport 

 
Demand and supply management are complementary, hence should be combined into 
one policy package. An example is the case where car use is made more expensive and 
public transport quality is improved in order to induce a modal shift. If one of the two is 
not undertaken, the other is unlikely. Another example is where the road network is 
improved to relieve congestion without introducing road pricing. Then non-business 

                                                             
28 See also Vleugel (1995). 
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traffic will also use the additional road space and accessibility will not be improved 
(CPB, 1997a). 
 
The focus on ‘unnecessary’ transport (leisure, shopping) in transport policies may be 
explained by its share in daily traffic and the fact that it is growing. There is a risk, 
however, that the positive economic impact of shopping and social interaction is 
negatively influenced. Policy gives priority to freight and business transport. This 
should not imply that the savings made in passenger transport are ‘used up’ by freight 
transport. Policy mentions a reduction of inefficient transport (less ‘empty’ driving) and 
technical measures to make traffic cleaner, quieter, etc.  
 
SWAB also refers to the impact of spatial planning on transport demand (see Section 
2.6).  
 
Freight transport 
In ‘Transport in Balance’ (TIB: Ministry of Transport and Public Works, 1996b) it is 
acknowledged that economic growth means more transport. The policy is to address 
negative impacts (congestion, environment, liveability). Table 2.9 mentions relevant 
policy instruments. 
 
Aim Instruments  
 Demand management Supply management 
Modal shift from road to 
rail and barge 

Pricing policy (make road 
more expensive)  

Reduce costs of transport by barge and rail 
Improve the quality of barge and rail 
Acceleration of infrastructure investments 

Improve accessibility Pricing policy Facilitate freight transport (special lanes) 
Traffic management systems and infra-
technical measures 

Lower impact on 
environment and 
liveability 

Transport prevention 
(logistical optimisation; 
less empty driving)  

Stimulate the use of cleaner, quieter and less 
fuel consuming vehicles 

Table 2. 9 TIB-measures for freight transport 

Source: Ministry of Transport and Public Works, 1996b 
 
TIB mentions a modal shift of some 50 million ton from road to barge and rail as a 
policy target for the period up to 2010-2015, but not for transport below 50 km. (for rail 
150 km. is mentioned).  
Without a major improvement of the cost-quality ratio, a significant modal shift is 
unlikely. Nonetheless, growing congestion leads to a growing interest in alternatives for 
road only transport. It can be argued that a modal shift is a way to cure symptoms, 
because the factors causing demand growth are not dealt with. 
This makes some authors suggest a shift from mass to value (see e.g. Rosschar et al., 
1991; de Wit et al., 1996). A considerable share of the goods transported is throughput, 
which means that most of the value added is generated in the destination countries. If 
production and transport sites are closer to each other, transport is reduced. Such 
transport prevention enables significant savings, yet it also implies major changes in 
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production, logistics and distribution (see also Peeters, 1993; Raad voor Verkeer en 
Waterstaat, 1999a). 
 

2.4.1.3 Uncertainties in transport policy 
Transport policy is faced with various uncertainties (see e.g. Himanen, 1991; Ministry 
of Transport and Public Works, 1996a): 
- about the main objective of policy. SVV-II mentions a balance between economic 

(accessibility), social (liveability) and environmental objectives, yet, which is the 
most important one? 

- about how to achieve policy targets. The result may be an inefficient use of 
instruments, as the following examples indicate: 
- to invest simultaneously in road and rail and then wonder why a modal shift 

from road to rail did not take place 
- to invest in public transport infrastructure and at the same raise ticket prices in 

order to increase revenues 
- to introduce road pricing and at the same time extend the road network; it may 

be impossible to say what the real impact of road pricing is 
- related to the long time it takes before new infrastructure can be built. In the 

meantime, the world may have changed considerably and new insights may lead to 
reconsidering the initial decision 

- related to the complex organisation of (parts of ) the transport system. Public 
transport is a good example with each supplier responsible for a small part of the 
transport chain. This makes it difficult to achieve a quality improvement 

- related to developments in other countries, which may influence demand or supply, 
such as new transport options (competing old ones) or traffic bans or taxes (for 
freight transport) 

- related to changes in demand due to a change in preferences, economic 
development, etc. 

 
Uncertainty is one of the reasons for what has been labelled government failures  (for a 
more detailed discussion, see OECD, 1992). Scenarios may help policy-makers address 
such uncertainties and design strategies to cope with them. 
 

2.4.2 The scope and effectiveness of transport policy 
The effectiveness of transport policy will be briefly analysed by comparing main goals 
with trends concerning traffic/transport growth, accessibility, modal shift and 
sustainability. Guiding questions are the following: 
- what has been achieved so far and what has helped to achieve this? 
- what has not been achieved and why? 
- what are the expectations about changing trends? 
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2.4.2.1 Policy targets 
Policy aims to reduce the growth of transport and traffic. The Ministry of Transport and 
Public Works (1999c) makes a distinction between goals for passenger transport, freight 
transport and overall goals. The policy targets for road are the most detailed, which does 
not mean that the other transport modes have a lower environmental impact (per 
passenger or ton), however. 
 
 Passenger transport 

For personal mobility the following picture emerges (see Table 2.10). 
 
 
 Target for 2000  1) Target for 2010  1) 
Private car (kms.) Growth of  30%: ‘no’ 2) Growth of 35%: 

‘uncertain’ 3) 
Bicycle No target Growth of 30%: 

‘uncertain’ 3 4) 
Public transport 
(pass.) 

Growth of 10 % (rail) and 8 % (other) 5): ‘reached for 
rail in 1998’, bus use was ‘constant’ 

No targets 

Table 2. 10 Policy targets for passenger transport (2000, 2010) and feasibility 

Notes: 
1) Conclusions taken from the report 
2) Already reached in 1998. The NVVP speaks of ‘unattainable’ of mentions the need for new goals 
3) Possible if the complete policy package of SVV-II is applied 
4) Strong year-on-year fluctuations, due to the considerable share of social use, which is weather 

dependent 
5) Excluding special contracts for students 
Source: Ministry of Transport and Public Works, 1999c 
 
There is no significant modal shift. This may be explained by looking at the set of 
conditions, which has to be met: 
- there should be a real, well-organised and affordable alternative multi-modal 

transport network; 
- the individual should perceive the necessity, would be willing and be able to change 

his behaviour, which implies changing his lifestyle; 
- this individual should not get the impression that he is the only one who is changing 

his behaviour. 
 
In practice little of these conditions are met, which gives a limited potential for modal 
shift. 
 
 Freight transport 

For freight transport, the mobility picture is as follows (Table 2.11). 
 
A modal shift is seen as possible by the government (Ministry of Transport and Public 
Works (1999c). Nonetheless, the number of ton.km. by road is likely to be higher than 
targeted (the aim was 20 % higher in 2010 than in 1994). This is also dependent on 
whether a higher level of transport efficiency is feasible. The Ministry (ibid) has some 
doubts about it, because it is determined by many, uncertain, factors. 
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 Target for 2000  1) Target for 2010  1) 
Road use No target Growth of 40 %: ‘probably not reached’  

Barge use No target 370 M. ton: ‘not reached’ 
Rail use 20 M. ton: ‘reached’ 50 M. ton: ‘less certain, but not impossible’ 
Intermodal transport No target Growth: ‘possible’ 

Table 2. 11 Mobility targets for freight transport (2000, 2010) 

Note: 1) Conclusions taken from the report 
Source: Ministry of Transport and Public Works, 1999c 
 
 Passenger and freight transport 

Accessibility may be measured in terms of congestion. The Ministry of Transport and 
Public Works (1999c) indicates that congestion in and around major conurbations will 
not become less in future, but congestion on the hinterland connections may be reduced 
(due to additional infrastructure). The latter is important for (international) freight 
transport. Accessibility in passenger transport is measured by the travel time ratio 
between public transport and private car; and by the number of disturbances in public 
(rail) transport. According to the Ministry of Transport and Public Works (1999c) the 
target for travelling time is attainable.  Public transport should on average take 1.5 the 
travelling time of private cars. It is also possible to reach the target for disturbances 
(less).  
 
Environmental impact of passenger and freight transport 
In Table 2.12 the trends in the environmental impact between 1986 and 1998 are shown. 
 
The trends in air pollution may be explained as follows. In road transport, cleaner 
vehicles have been introduced 29. The positive impact of technology is to some extent 
compensated by the growth in mobility. This explains why less was achieved in freight 
transport. In fact, what is won in passenger transport is partly lost in freight transport 
(Ministry of Transport and Public Works, 1999c). Rail freight transport is not 
innovative hence the growth must have been accommodated by a more efficient use of 
vehicles. Barge transport uses a relatively old fleet, despite scrapping and introduction 
of modern, large, ships. The growth in freight transported by barge then leads to a 
higher consumption of energy, hence more air pollution. 
The growth in CO2-emissions is determined by mobility growth. For the private car the 
tendency to buy heavier cars with more powerful engines is an additional factor, while it 
is also possible that less polluting cars emit larger amounts of CO2 (Ministry of 
Transport and Public Works, 1999c). In trucking, fuel-efficiency is a major topic for 
buyers hence most of the increased CO2-emissions are due to the growth in mobility. 
The direction of these trends explains why it is not expected that all the targets for air 
pollution will be met. 
 
 
 
 
                                                             
29 These gains explain why Peeters (1999) discusses the chance that public transport might loose the 
‘environmental battle’ with the innovative private car and concludes that there is large potential for 
technical improvement of public transport vehicles (next to measures like a higher occupancy rate). 
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Emission of 1986 1998 Trend 
NOx (in Ktons) 
- Car 
- Truck etc. 
- Public transport 
- Rail freight 1) 
- Barge 2) 

 
158 
97 
14 
2 
31 

 
88 
81 
11 
2 
40 

 
Down 
Down 
Down 
Stand still 
Up 

CxHy (in Ktons) 
- Car 
- Truck etc. 
- Public transport 
- Rail freight 
- Barge 

 
174 
26 
22 
no data 
3 

 
79 
12 
21 
no data 
4 

 
Down 
Down 
Down 
Down 
Up 

CO2  (in Ktons) 
- Car 
- Truck etc. 
- Public transport 
- Rail freight 
- Barge 

 
14,000 
6,200 
1,000 
no data 
1,600 

 
17,800 
9,460 
1,100 
no data 
2,100 

 
Up 
Up 
Up 
No data 
Up 

Energy consumption (in PetaJoules) 
- Road 
- Rail 
- Barge 

 
301 
no data 
23 

 
391 
no data 
30 

 
Up 
No data 
Up 

Noise of main roads (% of space 
outside the built-up areas facing more 
than 50 dB(A) 

2,664 (6.6 %) 2,902 (7.2 %) Up 
 

Dissection of the landscape by (main) 
roads (incl. extension schemes), 
bottlenecks in km. 

554 777 Up 

Table 2. 12 Trends in environmental impact of transport 1986-1998 

Notes: 
1) Mainly diesel locomotives 
2) This category also includes recreational boating, fishing boats, ferries, etc. 
Source: Ministry of Transport and Public Works, 1999c 
 
The growth in noise is the balance of higher traffic intensity and the impact of 
instruments like less noisy asphalt (so-called ZOAB), noise shielding and vehicle-
technical regulation (Ministry of Transport and Public Works, 1999c). 
 
Network extension in a conventional manner means more dissection of the landscape. 
Bundling new roads, railway lines etc. with existing ones reduces dissection. Whether it 
creates a larger barrier (negative impact) at the same time depends on the way it is 
implemented. Flanking infrastructure (tunnels or bridges for passing animals) reduces 
dissection, but noise, pollution and visual intrusion are not affected. Subterranean 
infrastructure could be a more effective measure, but this is relatively costly and not 
always feasible (in built-up areas). 
 
In Table 2.13 environmental targets are summarised. It seems very likely that most of 
them will not be met. 
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 Target for 2000/2005  1) Target for 2010  vs. 1986 1) 
Air pollution by road 2) NOx: - 65 % (-75 % (car), - 35 % (truck, 

van)): ‘not likely’ 
 
CxHy: - 60 % (-75 % (car), - 35 % (truck, 
van)): ‘not likely’ 
 
CO2: level of 1986: ‘large excess 
expected’ 

Nox: - 75 %: ‘not likely’ 
 
 
CxHy: - 75 %: ‘nearly’ 
 
 
CO2: - 10%: ‘large excess expected’  

Noise (main roads) 3) Not more than 10% above 1986 level: 
‘within reach’ 
 
 

Equal to the level of 1986; negligible 
level of severely hindered people: 
‘impossible to say whether the target will 
be reached’  

Dissection of the 
landscape (existing 
bottlenecks / main roads) 

Reduction with 40 %: ‘ reachable’ 
Prevention/stand-still: ‘not reachable’ 

Reduction with 90%: ‘impossible to say 
whether the target will be reached’ 

Table 2. 13 SVV-II’s environmental targets 

Notes: 
1) Conclusions taken from the report 
2) The targets for CO2 have been abandoned after the Kyoto climate summit, while the target for NOx  

(65 Ktons) is now the overall goal for cars, trucks and vans 
3) Roads in built-up areas, inter-local roads and rail transport are also important sources of noise 
Source: Ministry of Transport and Public Works, 1999c 
 

2.4.3 Evaluation of transport policy 
The authors of the major Dutch transport policy document SVV-II were rather 
optimistic about the opportunities to implement a policy package that reaps the benefits 
of transport and reduces the social costs. 
The balance of gains and losses shows that transport policy has a significant impact in 
promoting cleaner vehicle technology. Road transport has become less polluting, 
despite the increase in the number of vehicles and mobility. Regulation from Brussels is 
responsible for this development, but The Netherlands was one of the countries, which 
pushed its implementation. 
At the cost side of the balance there was little impact on behaviour, which led to more 
vehicles on the road, no modal shift from road to public transport, respectively rail 
freight and barge, more emissions of CO2 and higher use of energy. 
 
This limited impact on behaviour may be explained as follows. Policy instruments to 
change behaviour either do not work or have not been introduced fully. In practice both 
factors are important. The impact of higher prices on behaviour is limited, which shows 
that the traditional, non-complex, model of a bi-modal choice of transport vehicle is of 
limited relevance. First, transport is a means of linking spatially segregated areas. So, as 
long as there is distance between these areas, there will be a demand for transport. The 
reason why people use cars (trucks) instead of other vehicles is their higher transport 
efficiency; it costs less and takes less time to overcome the ‘distance barrier’. Hence, it 
is necessary to increase user prices by internalising the accompanying social costs.  
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But, the impact of a price increase is in itself limited, because of the many escape 
routes; car users may e.g. drive less, while a change of location also belongs to the 
options. 
Very high prices may be effective, but limited public support prevents introduction. 
 
A smart combination of push and pull measures may be the option. The example of the 
(coming) introduction of road pricing in major conurbations in The Netherlands 
illustrates such a package ‘deal’. 
 
In its note ‘ Perspectievennota’, the Ministry of Transport and Public Works (1999a) 
defines a ‘new’ transport policy in terms of: 
- higher user charges (pay the internal and external costs) 
- more efficient use of existing infrastructure (see Kreutzberger and Vleugel, 1992) 
- more infrastructure if pricing and efficiency measures have no effect. 
 
This is a reflection of a certain shift in policy focus echoing a change in problem 
perception. In SVV-II, sustainability is a central issue while in SWAB it appears to be 
secondary. 
The problem is that for environmental quality and liveability no hard quantitative 
targets are used (see also van Wee, 1999). Raad voor Verkeer en Waterstaat (1998b) 
goes even further by saying that a new long-term transport policy only makes sense if 
there is a clear and integrated vision on welfare, mobility, economy and environment. 
This relates to policy targets (choices) and side conditions, while quantitative 
monitoring and evaluation of policy are also necessary. Such a policy should target the 
causes of transport demand and not the impact. Such a vision does not come from the 
Ministry of Transport alone, which makes its feasibility less likely. Nonetheless, the 
relation between transport and land use gets more attention than in the past; take the 
example of the compact city, which is an interesting development.  
However, such concepts have limited use in the urban field and rural areas, where 
transport demand is growing at a particularly fast rate and where congestion is not such 
a limiting factor on mobility as in the far denser Dutch Randstad. This leads to the 
question whether a national transport plan is needed? Regional plans, tailored to the 
needs of specific areas, could be more appropriate. 
 
In the next section changes in the use of space during the past decades and the response 
of spatial policy are discussed. 
 
 

2.5 Developments in land use in The Netherlands 
Land use changes through time and reflects changes in demand and supply. The 
combination of a larger population30 demanding more houses, a growing economy 
causing more transport and business locations, and more people having more time for 

                                                             
30 Between 1951 and 1991 the Dutch population increased with some 50 per cent to about 15 M. (van 
Ooststroom, 1999).  
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space consuming leisure activities creates a higher demand for space. With a fixed 31 
supply of land, other types of land use, and especially agriculture, have to become less 
important (CPB, 1997a) 32. In 1993, land use in The Netherlands was as is mentioned in 
Table 2.14. 
 

 M. Ha (%) % Index (1979 = 100) 

Agriculture 2.4  69.4 78 

Recreation 0.04 1.1 127 

Forest/nature 0.5 13.3 95 

Greenhouses 0.014 0.4 105 

Infrastructure 1) 0.14 3.9 108 

Working areas (excl. 
business parks) 

0.065 1.8 120 

Residential 0.3 8.5 114 

Other 0.06 1.7 60 

Total 3.519 100  

Table 2. 14 Land use in The Netherlands (1993) 

Note: 1) Incl. business parks and inland waterways 8 % 
Source: CPB, 1997a 

 
In this section, a brief overview is given of trends in land use in urban areas and their 
causes. 

2.5.1 Urban land use 
Urban land use is increasing. For example, land use by cities increased to 13,4 % of all 
land (from 277,000 to 563,000 ha) between 1950 and 1995 (Goetgeluk, et. al, 1999). 
Ministry of Spatial Planning and the Environment (1996a) says that the growing use of 
space mainly stems from a growing number of people living in urban areas, not from a 
growth in use of space per person (which has grown in the past, but is declining). This 
urban land comes from restructured agricultural areas. 

Urbanisation was particularly important between 1950 and 1965. In the mid sixties sub-
urbanisation started. Living in large conurbations became increasingly unattractive for 
many people, while higher household income, spreading car ownership and the 
construction of major roads (Hamerslag, 1996; Spiekermann, 1996) made living outside 
the cities attractive. Spatial policy, creating new towns and implementing ‘concentrated 
deconcentration’ stimulated suburbanisation (van Ooststroom, 1998). 
 
Location patterns of firms mainly develop independently from those of residential 
locations, triggered by different factors (Meester and Pellenbarg, 1986).  Relocation 
                                                             
31 Historically land reclamation was very important for the Netherlands. 
32 Less space is also needed by agriculture because of intensified land use made possible by technological 
development.  
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occurs over relatively short distances. This reduces uncertainty, because the business 
environment hardly changes. Relationships with workers, customers and suppliers 
remain intact (Lloyd and Dicken, 1977; see also van Ommeren, 1995). Factors like 
regulation (to reduce negative externalities: see Priemus and Maat, 1998), land rents and 
availability of land lead to spatial segregation of living, working and recreation 
locations. Urban sprawl has led to large-scale commuting and in general to more (road) 
transport. Many firms are no longer dependent on a particular location or part of the 
country; they have become footloose and may locate to anywhere along the highway 
network. In the USA typical ‘edge cities’ (Garreau, 1991) for the industries of the 
information age can be found. In The Netherlands such ‘business only’ areas have also 
been developed yet they are still related with existing cities. Footlooseness makes it 
difficult for spatial planning to redress unwanted changes in the way land is used. 
 
Suburbanisation means a loss of income for cities, while they still have to cope with 
growing (inter-local) transport. This is why policy-makers redesign cities (restructure 
old quarters and develop new ones) in order to prevent a further move from the city. In 
more recent years a process of reurbanisation is happening, partly due to gentrification, 
while suburbanisation is still going on, because not enough houses can be built in the 
cities and many people still prefer living ‘in the green’.  
 

2.5.2 Consequences for transport 
(Sub)urbanisation has led to a reduction of the open areas between residential locations 
in such a way that city chains are developing, especially in the Randstad, but also in the 
provinces of North-Brabant (Tilburg-Breda-Eindhoven) and Gelderland (Arnhem-
Nijmegen). In these city chains efficient transport systems have transformed the former 
mono-nodal orientation of people into a multi-nodal one (see e.g. Verroen, 1995). With 
transport flows between cities and (international) city chains growing, transport 
corridors are being developed around the road and rail infrastructure connecting them. 
These corridors may develop into urbanisation axes, which support regional 
development (Lambooy, 1998).  
 
Within the cities another development is important, namely the outward movement of 
people and firms from the centre to the outer rings of the city. High costs of living, lack 
of space and parking facilities in the city centre are frequently mentioned motivators. 
For transport this has the following consequences: 
- more transport in general, because land use is more dispersed outside the city centre 
- a growing subcentre-to-subcentre orientation, both within and between cities with 

criss-cross relations using tangential routes make that public transport (build around 
radial routes) has a major problem to compete with the private car. Longer travelling 
distances also make people less likely to go by bicycle or foot. The result is a major 
modal shift in favour of road transport (see also Black, 1996) 

- parking space is more abundant and parking restrictions less tense or absent, which 
stimulates car use. 
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2.5.3 The future 
It is likely that the process of urbanisation will continue in the next decade. CPB (1997) 
mentions that between 1996 and 2020 between 40,000 and 68,000 ha are needed for 
residential areas and 26,000 ha for working. This, and the fact that some 148,000 ha are 
needed for nature and development and new forests, will produce further changes in 
land use in future. 
 
In the next section, the role of transport in Dutch spatial planning is discussed. 
 
 

2.6 Spatial planning and transport 

2.6.1 Introduction 
In this section a brief overview of major trends in spatial planning in The Netherlands is 
given. Success and failure is analysed in order to arrive at a conclusion about the impact 
of spatial planning on mobility and modal shift. 
 

2.6.2 Forty years of spatial planning  33 
Dutch spatial planning has always been concerned with transport. In the beginning, 
policy was accommodating transport growth. The First Note on Spatial Planning (1960) 
was released just before the transport boom of the nineteen sixties. Mobility was treated 
as positive; road extension and upgrading served the main goal of policy, which was 
deconcentration of living. 
When the Second Note on Spatial Planning (1966) was released, car use was three times 
as high as in 1960. To accomodate mass motorization, a major road network extension 
scheme was released. A fast growth in rail use was not seen as likely, which explained 
why the rail network was not extended. Policy was demand following. 
The Third Note on Spatial Planning consists of two parts; the Oriënteringsnota (1973) 
and the Verstedelijkingsnota (1976). The Oriënteringsnota meant a change in policy; the 
spatial structure of the Netherlands should help to reduce transport, environmental 
degradation and use of space. This was a response to the failure of the so-called 
‘bundled deconcentration’ policy, which was introduced in the Second Note on Spatial 
Planning. Following this Note, new towns were built away from the larger cities. The 
problem was, that many people went to these new towns, yet their work was still 
concentrated in the larger cities. This was the start of mass commuting in The 
Netherlands. The attention for the environment was a response to the first Report of the 
Club of Rome. Spatial planning should help to locate new living areas near larger 
working areas. Spatial concentration should lead to more use of public transport. The 
intention of the Verstedelijkingsnota was to strengthen the role of cities as core 
economic areas in order to stop the flood of people leaving the city and protect the 
towns. This line of policy was later continued in the Structuurschets van de Stedelijke 

                                                             
33 See inter alia de Wit et al., 1996; van Wee, 1997. 



 

54  
 

 

 

Gebieden (1983), which introduced the concept of ‘compact cities’ (see Section 
2.6.4.1). 
 
The attention for spatial concentration may also be explained by the fact that population 
size had doubled, while transport policy could hardly reduce the negative impacts of 
mass motorisation. In these newer policy documents transport and land-use policy were 
integrated, but reality was different. 
In 1988 the Fourth Note on Spatial Planning was released, which was rather ambiguous. 
Written in a period of economic recession, much attention was given to economic 
development. Specialisation and doing business on a large-scale are typical 
characteristics of a modern economy (CPB, 1997). Infrastructure plays a key role in 
such an economy, hence the attention for the ‘mainport’ concept in which Rotterdam 
Harbour and Schiphol Amsterdam Airport are linked with the rest of Europe. 
Accessibility of core economic areas was guaranteed by transport guidance, echoing 
SVV-II policy 34. This echoes the policy aims of SVV-II, which is released in the same 
year.  
In the Fourth Note Extra (for 1995-2005) main transport axes were regarded as 
instruments to keep Holland’s key role in European freight distribution alive. More 
transport by rail should prevent further degradation of the environment. VINEX has 
been updated (in the so-called VINAC) to extend its impact towards the year 2010. 
For The Randstad and The Green Heart area a special policy document has been 
released, ‘Randstad en Groene Hart’ which shows the “continuous tension between 
accommodating urbanisation and using economic opportunities on the one hand and 
safeguarding open areas on the other hand.” 35 (Ministry of Spatial Planning and 
Environment, 1996b, p. 1) The Randstad is visualised as a set of ‘living cities in a green 
environment’ in the so-called Randstad policy of the government. 
But, while the policy documents show a world in which transport and land-use policy 
are integrated, reality is different; spatial planning is unable to redress transport growth 
and use of space for transport and other activities continues to grow. Exceptions to this 
rule are the new towns of Houten, Nieuwegein and Almere where accessibility by 
public transport was a major issue in the planning of houses and offices. Public 
transport use (rail, bus) is higher than average in these new towns. This stresses the 
importance of co-development of infrastructure and the building of houses, offices, etc. 
 
The Ministry of Spatial Planning and Environment has been engaged with various 
scenarios. More recent ones are Ruimpad (1997) and Nederland 2030 (1997). In the first 
document four different spatial pictures for a future Netherlands in the year 2030 are 
sketched: 
- Palet: free choice of location and transport mode, individualism, market as guiding 

principle, a variety of combinations of urban and rural activities 
- Park landscape: cultivation of rural areas and creation of a mix of urban and rural 

form 

                                                             
34 So, transport growth was welcomed, but with certain restrictions, hence the term ‘ambiguous’. 
35 Problems in this area were not exactly new; see for instance Klaassen, 1969. 
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- Stream land; living areas concentrated along infrastructure corridors. In open areas 
nature development takes shape 

- City land: important contrasts between urban and rural areas. Restructuring and a 
more efficient use of urban areas improve city living. After 2010 urban areas will 
not grow any further. Rural areas are strengthened by nature development schemes, 
and agriculture and water flows get more space. 

 
An adapted version of Cityland (Cityland-plus) is chosen as the guiding spatial sketch 
for the period after 2010. The ‘network city’ and the ‘corridor concept’ seem to have 
replaced the ‘compact city’. Some have criticised this step, because they believe that the 
transport consequences are not well studied (Maat, 1999). Network cities are far from 
compact, and corridors may drain the main city in the network. Maybe the corridor is a 
temporary construct (Zijderveld in Cobouw, 1999a) and cities may regain their 
competitive edge, either due to physical restructuring or widespread use of telematics, 
which may create ‘virtual cities’ and reduce physical transport to some extent (see also 
Brotchie et al., 1996). Draijer et al.  (1997) explain that the impact of telematics on 
physical transport is complex. In the short run, substitution is possible for specific travel 
motives and trips, but its easy availability leads to a higher demand for information, 
which is accompanied by more physical transport. People may change location in the 
long run and excess mobility may be replaced by telematics. The net impact may be 
more mobility. 
 
The most recent policy documents and studies prelude the Fifth Note on Spatial 
Planning, which deals with spatial planning up until the year 2030. 
 

2.6.3 Autonomous behaviour or a more effective spatial planning? 
The limited impact of spatial planning is not only the result of a misperception among 
policy-makers about the real impact of spatial planning (RaRo, 1996b). Bleek et al. 
(1998) claim that spatial behaviour has an instrumental function for a specific lifestyle. 
People will only change their location behaviour if it suits their demands. 
Steg and Vlek (1998) mention two strategies to change behaviour: changing the 
circumstances under which choice takes place and influencing knowledge, preferences 
and perception. The results of the latter are limited, compared to changing transport 
demand 36. Changing the setting for choice means restructuring physical infrastructure 
(networks and buildings). Dieleman and Priemus (1996) say that this may cost billions 
of guilders, but the negative factors may well be worth it. In major cities, restructuring 
has a positive economic impact, so why not try it elsewhere? 
The impact of spatial planning on behaviour is best summarised by Mynors (1994, p. 
81; see also RaRo, 1996b), when he states, “planning is essentially a regulatory 
mechanism to provide a framework within which development can take place. Planning 
is rarely pro-active; development will only occur in a particular location if market forces 
determine that it should. Provided that planning policies and market forces coincide, 
development can take place, but if they are pulling in different directions, it most likely 

                                                             
36 See also Section 2.2.3.2. 
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will not.” If the market rules, then active involvement of the government with land rents 
may be a fruitful option. Nowadays its impact on prices is negative 37. 
A discussion is going in The Netherlands about how to make the Law on Spatial 
Planning (WRO) more effective. It is argued that this law, which defines the relations 
between the different layers of government, is not an efficient way of dealing with 
todays spatial problems. Major bottlenecks are the following: a lack of coordination 
between planning at the three government levels (local, provincial, national)/local 
autonomy with respect to zoning schemes, the lack of an efficient and effective 
enforcement body (regional inspectors (IRO)) and finally legislation which is too 
complex for local governments (VROM-Raad, 2000; Ministry of Spatial Planning and 
the Environment, 2000; Duyvendak et al., 1998). In practice, local governments are able 
to operate relatively autonomous with respect to the (indicative) spatial planning of 
national governments. It happens in various cases that houses, offices, etc. are built in 
areas and in a manner, which is not preferred or regarded as unwanted by the national 
government (see During et al., 2000). Examples include the urbanisation of the Green 
Heart area, the formation of corridors along the highway network and the reduction of 
buffer zones between cities. Stopping such developments is a major problem. Local 
governments have a lot to loose (in terms of employment, taxes, fees, etc.) if they do not 
cooperate with real estate developers. In various cases, regional inspectors are too late 
to effectively stop developments. But, even if they are on time, there is always political 
bargaining  (see e.g., Faludi, 1987), in various cases in parallel with legal action, which 
helps to realise (part of) the local plans. 
 

2.6.4 (More) recent developments in spatial planning 
In this subsection four more recent developments in spatial planning are briefly 
discussed, because they are important in understanding the relation between transport 
and land use and are essential as background for Chapters 6 and 7: 
- the compact city 
- location policy 
- building subterranean 
- the Vinex housing scheme 
- use of space in (infrastructure) corridors. 
 

2.6.4.1 Compact city  
The main trend in the use of space is deconcentration, both of living and working, 
enabled by mass motorisation. During the past decades suburbanisation and urban 
sprawl were very important in The Netherlands. Deconcentration has a negative impact 
in terms of mobility (more congestion, more use of cars) and use of space. To reduce 
deconcentration, the national government introduced the concept of bundled 
deconcentration. This policy was a success, as some 500,000 people moved to the so-

                                                             
37 The impact of spatial planning on land prices is very strong. For instance, if land use changes from 
agriculture to living areas, land prices go up 8 or 10 times.  
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called growth towns. The success reflected that these new urban areas offered a living 
environment, which fulfilled the needs of the people leaving the cities. 
For the cities they left, this out-migration had a considerable negative impact. Lower 
income households filled the space left by middle and high-income households. The 
result was social downgrading and spatial segregation. The cities are faced with a 
concentration of lower incomes, a relatively high unemployment rate, a higher than 
average crime level, and firms leaving the area, etc. 
To stop out-migration, the compact city concept was introduced. There are various 
definitions of what a compact city is (Dieleman, 1999). Some people refer to a more 
compact use within an existing city, which means that functions are better mixed, that 
building density is higher, or that buildings are taller or are built subterranean. There is 
also price to pay; in most cases green areas within the city disappear. This is an 
indication of the so-called paradox of the compact city. If people get the impression that 
they are living too close together they may (again) leave the city; a conflict between 
spatial and environmental demands may arise (see also Kusiak, 1999; Priemus and Maat, 
1998). 
Others mention the growth of suburbs as a form of compact city planning. In this case 
the green, agricultural, areas outside a city are reduced. 
The aim of building (more) compactly is 
- to prevent a flow of purchasing power out of the city 
- to reduce car use (growth) and increase the use of public transport. 
 
Compact building is regarded as a success as far as the city itself is concerned 
(Dieleman, 1999; le Clerc, 1995). More houses are built and space is used more 
efficiently, while deterioration of city quarters is stopped (economic upgrading), quality 
of living is improved), and new businesses are attracted by changing the (economic) 
function of an area. More houses will be built. Between 2005-2010 nearly 45 % of the 
planned new houses in The Netherlands should be realised in cities (VROM Forum, 
1999a). Not all of this volume can be absorbed within the cities; they lack space, and 
not all available locations can be used. In locations formerly used for manufacturing, 
soil pollution is frequently found, which involves expensive purifying programmes. 
Space in cities is increasingly becoming scarce, which drives up prices, and reduces 
certain functions (e.g. social housing or starting companies). Bruinsma (1999) mentions 
that the lack of space in cities leads to additions along city edges, which reduce green 
buffers and areas. 
This is why new suburban areas (Vinex- locations) will be developed. However, those 
of them that have already been built do not match the demand very well (see Subsection 
2.6.4.4). 
 
In terms of city planning, these suburban areas are also questionable because they are 
not developed in more central areas (well connected by public transport), they lack a 
good connection with the existing cities (too far from urban services), while they are not 
very well integrated into the landscape (Bontje et al., 1999). The lack of companies 
locating here and the lack of services (new ‘sleep towns’), means that the suburban 
areas remain dependent on the cities, which increases congestion. 
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Impact on mobility 
Before mass motorisation started, cities were adapted around cars. When mass 
motorisation was in full swing, planning tried to reduce car use by restructuring open 
areas. Nowadays, a combination of spatial planning and higher user costs should reduce 
car use in cities (le Clerc, 1995). Yet, in practice, building compactly has a limited 
impact on mobility. It is true that mobility growth is slowed down in the inner cities, but 
the growth in interlocal traffic more than compensated this reduction. VROM Forum 
(1999b) mentions a growth in work-to-home traffic between two conurbations of 75 % 
between 1985 en 1997, while traffic grew (only) by 11 % within conurbations. For 
traffic to and from services this growth was 28 % and 1 %, while overall traffic grew by 
24 %. Building compactly should increase the use of public transport, but Snellen et al. 
(1998) say that this impact is minimal in case of home-to-work travel and for travel to 
sport(clubs). They mention a relation between spatial density and travel time, but this is 
not clear-cut. High density also has little impact on the use of public transport if the 
distance to (e.g.) shopping locations is long (see also van Maanen en Verroen, 1992). 
The frequency of an activity shows no correlation with spatial density or level of 
urbanisation. Car ownership seems to be the most determining factor, which also 
reflects the need to use a car. 
The Netherlands lacks large conurbations, and instead, chains of cities have developed 
to form a kind of megapolis. This lack of mass of especially The Randstad compared to 
cities like Paris or London makes high quality public transport also very expensive 
(Verroen, 1995), while operational losses are to be expected (Dieleman, 1999). While in 
middle-sized and large cities public transport is adequate and has a good patronage, the 
situation in the fast growing new urban areas is different. There are some new towns, 
which were succesful in attracting employment; Almere and Zoetermeer are typical 
examples. One has to be aware that attracting employment does not necessarily mean 
that less people have to find a job in other cities or towns. Many citizens of Almere 
work in Amsterdam or at Schiphol Airport. There are also cities, such as Lelystad, 
which were less lucky. Lelystad is now regarded as a planning failure. The province of 
Almere and Lelystad, Flevoland, has even received funding from the EU because of 
lack of employment. So, even many years after they were built, both towns remain more 
or less ‘sleeping towns’. 
This mismatch between living and working is a typical phenomenon in conurban areas; 
in most cases a large city provides most of the regional employment, but many of the 
workers live in the regional sleeping towns. This leads to a high level of intraregional 
mobility and congestion. What is lacking is a powerful policy for working which 
complements spatial planning. The available location (ABC-policy, see next section) 
does not fit very well with the demands of business, which means that the 
deconcentration (sprawl) of working (locations) continues. 
 
While spatial planning puts its cards on the proximity principle, market forces favour 
locations that are well accessible by road and offer an adequate level of (business) 
services. The inner city is important for the consumption of specific goods, while the 
fringes of the city have become important working locations. Accessibility and an 
increase in scale of services like schools; hospitals and back offices have led to 
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relocation towards the urban fringe, which is less well accessible by public transport or 
bicycle. New multifunctional nodes are developing here. 
This ‘hunt’ for accessible locations and the growth in interlocal traffic show that the 
compact city is not a great success. It is also been recognised that people’s constant 
travel time budget (van Wee and van der Hoorn, 1997) induces them to compensate any 
reduction of mobility at a particular location by being more mobile at other ones, e.g. by 
driving more in the countryside or by using a ring road to go shopping in another part of 
the city, or buy a second home in a less dense area (Vermeulen, 1999). 
 
Policy options 
With these negative impacts of compact building, an unconstrained transport market 
and strong market forces at work, what options are there for policy? Some argue that to 
induce a modal shift, a combination of higher car costs and a quality improvement of 
public transport is called for (Wegener, 1996a). 
 
For the city, the concept of the complete city may be interesting. It aims to combine 
concentrated urbanisation with a high quality of working and living locations. This may 
also mean reconsidering existing functions (Brink and Burggraaff, 1998). 
Others argue that spatial planning has little choice other than to give socio-economic 
activities more space. The conservational nature of compact building makes it 
inadequate to deal with the causes of tendencies in the use of space. In city networks, 
the relation between the city and rural areas becomes important. Louter (1996) mentions 
a future where large cities are important for specific services and information, but 
agglomeration economics no longer work in favour of cities and distribution activities 
leave the cities. 
This network economy calls for a more integral regional policy (WRR, 1998; Zonveld, 
1999; VROM Forum, 1999a), which is not demand following and takes care of the 
relation between urbanisation and infrastructure (RARO, 1996b). An important 
bottleneck for the implementation of such a regional spatial policy is the lack of a powerful 
regional authority (Priemus, 1998), however. 
 

2.6.4.2 Location policy 
The aim of location policies is to regulate land use by companies in order to reduce 
unnecessary mobility, improve accessibility and increase public transport use. It is 
assumed that specific branches of industry have different transport needs and mobility 
requirements (Cheung and ‘t Hoen, 1996), hence their business locations may have a 
different mobility profile. Policy distinguishes three different location profiles and links 
them with specific branches of industry (Ploeger and Baanders, 1995): 
- A-locations, which are situated close to important railway stations (in city centres). 

Employment density is high, parking space is limited (10 per 100) and access to 
motorway is unimportant. The service industry, and especially office-related jobs 
should be located here 

- B-locations, which have a lower quality of public transport, lower employment 
density, better access to motorways and higher parking capacity (20 per 100). 
Services, wholesale and manufacturing should be located here 



 

60  
 

 

 

- C-locations are close to a motorway intersection, employment density is low, quality 
of public transport is relatively low and there are no limits on parking policy. 
Manufacturing, wholesale and transport activities should be located here. 

 
A closer look at this classification reveals that these categories are filled with partly 
overlapping economic activities, which makes it arbitrary. It could be more flexible 
(van Wee, 1993, 1996). Businesses may house many different activities ‘under one 
roof’, while the level of transport may also differ among classes of activities (e.g. one 
company may use a traffic management scheme or even engage in collective bus 
transport, while another does not).  
 
While model studies show that the potential impact of location policies on transport can 
be significant, especially on public transport users (van Wee, 1993), the realisation of 
this potential appears to be difficult (see Koning, 1997). Companies favour the 
flexibility of the car system both for passengers and freight transport. Locating to areas 
with sufficient public transport means locating to congested areas, where space to grow 
is limited and land rents are high. A policy instrument demanding individual companies 
to change their location behaviour, while they see no benefits may meet little 
acceptance. Hamerslag (1996) argues that the long-term impact of location policies may 
be relocation of firms to sites that are not connected by public (rail) transport; the same 
will happen if the road network is not extended. So, here is a real dilemma for policy-
makers. Improving the road network outside cities stimulates companies to leave the 
city, while congestion has the same impact; companies relocate to other places, the 
number of short trips increases over a larger area. 
  
In theory, policy may (only) work for those companies who are searching a new site. 
Ebels (1997) mentions that on average 7.5 % of all companies change location per year 
(or 180,000 jobs, van Wee, 1997). Model simulations (van Wee, 1997) indicate that 
home-to-work travel could be reduced by 10 to 30 % (respectively short and long term). 
In practice, such an impact seldom occurs. A change of location leads to a modal shift 
in favour of cars, less use of public transport and slow modes, especially if the distance 
increases and the company is relocated to the city’s edges. Commercial services, 
maintenance and wholesalers show a more than average increase in car use. 
Only between 6 and 7.8 % (> 50 km.) of the employed is likely to move 38, hence home-
to-work travel is not likely to drop.  
This implies that policy should prevent firms from relocating by giving them enough 
space to expand or even subsidise them (Louw and Olden, 1996). 
 
Location policy is also ineffective, because lower governments are competing to attract 
firms (by subsidising land rents and lifting parking restrictions even in the cities), 
thereby frustrating higher governments’ policy and causing tension between economic 
and transport policies  (Priemus and Maat, 1998).  Delft (1995) mentions that national 

                                                             
38 A lack of adequate housing, more jobs in one household and social networks prevent most people from 
moving closer to their work. 
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planning is merely indicative for local planning hence local governments are likely to 
ignore it if it suits them better. 
Most companies know little about the ABC-policy (Spit, 1996). Even if they do, they do 
not prefer A-locations, because they are hardly accessible by car. The Perspectievennota 
(Ministry of Transport and Public Works, 1999a) says that employment at C-locations 
grew by 37 % between 1991 and 1996, while on A-locations this was only 1 %. The 
government is no exception with hospitals and schools relocating from the inner city to 
the cities’ edges. In Ministry of Transport and Public Works (1999d), real estate 
developers say that A-locations are too expensive and hardly accessible by car. Some 
three-quarters of all people visiting a station area do not come by public transport. By 
combining working, living and shopping, A-locations should become more attractive. 
What this means is that the distinction between A- and C-locations disappears, which is 
rather unrealistic, also because this would mean lifting (environmental and spatial) 
restrictions on car use in inner cities. 
 
Will location policy become more effective in future? Many new locations will be 
developed near highways regardless of this policy (the pipeline effect). This echoes the 
static nature of ABC-policy: both the infrastructure and the working and living locations 
of people change with time. These are the grounds for the plea by van Wee (1993) for 
using ‘actual accessibility’ instead of relative accessibility. 
To reduce the growing use of space at C-locations, spatial density could be increased if 
the regulations on building height and density were lifted (van Haveren et al., 1999). A 
higher density reduces costs for the firm, which increases acceptance.  
 

2.6.4.3 Building subterranean 
Increasing scarcity of land and negative ways of using land at surface level lead to a 
growing interest in subterranean land use. This is true especially for infrastructure. 
Roads, trains and metros running in tunnels or subterranean parking garages are not 
exactly new, but a more systematic use of tunnels could be interesting. If space is a 
limiting factor on the extension of transport networks, building subterranean may 
relieve this constraint. This also means removing the constraint on mobility growth. In 
this respect it may have the same impact as building additional lanes 39, which relieves 
local congestion, but increases it elsewhere. So, the system impact of subterranean 
infrastructure should not be overlooked. 
A reverse option is also possible, namely to build houses underground and infrastructure 
above it. There are many opportunities in this area (CPB, 1997a). 
Building underground is particularly interesting for areas where land rents are high 
(most likely inner-cities) and space is scarce (in inner-cities), or used inefficiently. 
Chapters 6 and 7 cover two examples of such areas. Usually the costs of building 
subterranean are much higher (COB, 1993), especially in (historic) inner cities with a 
high building density. Here not only the surface is used intensively, but also the soil 
(cables, sewage, etc.). These high costs prevent large-scale application, at least when a 
short-term perspective is used. New building techniques and growing costs of building 

                                                             
39 Hamerslag (1996) mentions the use of subterranean roads to keep cities accessible. 
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above ground, together with internalisation of external costs, may reduce this cost 
difference, however. In nature resorts, a tunnel for infrastructure may reduce division of 
the landscape and disturbance of wildlife. The chance that many new tunnels and 
‘docks’ (see Chapter 7) will be built in future also depends on the way safety risks are 
dealt with. Conventional tunnels turn out to be rather unsafe in case of accidents with 
motor vehicles, witness a series of tunnel that caught fire in recent years. Solutions have 
to be found in areas such as engineering, maintenance, traffic monitoring and fire 
fighting. 
 

2.6.4.4 Vinex 
As Ministry of Spatial Planning and Environment (1997b) argues, the impact of spatial 
planning is highest at locations where the use of space changes, either by adding 
functions or by changing functions. 
This makes the Vinex housing scheme an important policy instrument. The growth in 
population and the number of households have increased the demand for new houses. 
The Vinex housing scheme involves a building program of some one million new 
houses in The Netherlands (Ministry of General Affairs et al., 1990). It may have an 
important impact on the way people will live and use space in the next millennium, 
because it increases the built environment with some 10 % (Stadsregio Rotterdam, 
1995a).  
Yet, to build such a considerable number of houses, a lot of space is needed. Space is 
relatively scarce in the Randstad, mainly because of two reasons. First, there is a 
restriction on building in the core of The Randstad, the so-called Green Heart Area, 
which covers a considerable part of the space between the four major cities of Holland 
(Amsterdam, Utrecht, The Hague and Rotterdam). Secondly, policy-makers want the 
new houses to be built near the existing ones. This should reduce mobility growth 
(growth of car use in particular) and stimulate the use of public transport and slow 
modes. It should also strengthen the urban economies (CPB, 1997) and prevent further 
reduction of open areas. 
 
Three factors are important for Vinex to reduce mobility growth and to induce a modal 
shift: 
- building density should be relatively high 
- there should be high quality public transport connecting working, living and leisure 

locations 
- these locations should be spatially concentrated. 
 
In other words, ideally, the people living in the new Vinex locations should have a 
mono-nodal orientation, namely towards the nearby city, and live in a relatively 
compact manner. 
 
In practice, these conditions are not met. Priemus and Maat (1998) say that spatial 
density is relatively low (why should people otherwise move from the cities to these 
locations?). This means less potential customers per (bus) stop, while also the stops are 
relatively further apart than average. Also important is that public transport will become 
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available after the houses and road infrastructure are finished, hence mobility behaviour 
is focused on the private car, while high quality public transport is too expensive to 
build (ROM Magazine, 1997). Cost-efficient public transport demands balanced 
transport flows, and the new Vinex locations should be more than just sleeping towns 
(see also Railned, 1995), which does not coincide with past experience with the 
development of ‘new towns’ (e.g. Almere and Lelystad; Wittenberg, 1980; Vliet, 1995). 
Wittenberg, (1980) says that between 1967 and 1972 some 40 % of urbanisation (in 
terms of population) was realised in areas without a railway station. Between 1972 and 
1976 this was reduced to 13 %, which is still considerable. If spatial planning is 
developed autonomous from the demands of public transport systems, it is unlikely that 
it will have an optimal number of customers. 
 
As discussed above, many people nowadays have a multi-nodal orientation, which 
means that they live in one city, work in another and go elsewhere for leisure activities 
(see also Kieft, 1998). Time-efficiency then works in favour of car use. BRO Adviseurs 
(1997) shows that in new housing locations, 78 % of the people who could use public 
transport for home-to-work travel do not use it, because travel time is too long. For 
shopping this is 41 % while for leisure, it is 45 %. 
The differences in mobility and modal split, between new housing locations and old 
ones, is illustrated in Table 2.15. It may be concluded that such people living in these 
locations, hence those in Vinex-locations also, have a higher than average car use and 
travel longer distances. This is more the case in new housing locations within cities. Car 
ownership is not higher, however.  
 
 New housing locations Dutch average 
Km. per person per day 36.9 33.8 
Km. Home-to-work 9.8-11.0 7.8 
% use of by car 78 % 73 % and 68 % (compact) 
% use of train 12 % 11 % and 13 % (compact) 
% use of bus/tram/metro 2 % 4 and 7 % (compact) 
Near to highway 8 % higher mobility (car and train), 

less bus/tram/metro 

- 

Near to city centre 
Quality public transport 
Mix of functions 

- Less car use 
 

Table 2. 15 Differences between new and old housing locations 

Source: Hilbers et al., 1999 
 
These results do not match those of Hollander et al. (1996), who mention a reduction of 
home-to-work distance and a reduction in travel time. Maybe their sample was different 
from other studies. This is also likely, because Binnenlands Bestuur (1999a) mentions 
an increase in home-to-work distance in Haaglanden. High quality public transport is 
(still) not available, while congestion is not increased in the period considered (1985-
1995).  
 
But, even if the people living in Vinex locations would have a mono-nodal orientation, 
their mobility would be directed to the periphery of the cities, where local public 
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transport is usually inadequate, so many people would use a car. This is also likely 
because the on average high housing prices in Vinex locations make these houses only 
available for higher income households, a group with a higher than average car 
ownership. 
 
The proximity of VINEX locations to existing cities has been criticised by Kruythoff 
(1990), who says that the existing larger cities and the relatively green villages around 
them lack the space needed to accommodate these houses. She then pleads for 
developing new so-called growth cities further away from existing cities. The growth 
city policy scheme was abandoned several years ago mainly because it stimulated 
mobility. Building in the urban field would interfere with environmental policy, 
however. 
 
In the larger conurbations of The Randstad, the number of Vinex-houses being built 
remains behind schedule (Kieft, 1998), while many houses were built in small towns. In 
other regions, the opposite is true, as many houses are built outside the Vinex-areas, and 
this conflicts with national housing policy. 
The Vinex housing scheme has also been criticised because it is developed for families, 
while an increasing number of people live in one-person households. This number will 
increase in future, so these houses do not fit well with future demand, and maybe should 
be scrapped (cf. Bentvelsen, 1990; ROM Magazine, 1998a). Interesting in this respect is 
the observation in VROM Forum (1999c), that many people living in Vinex houses like 
their houses, but also indicate that they will move when something better turns up. 
 

2.6.4.5 Infrastructure corridors 
The word corridor may have several meanings in spatial planning. Some see it as an 
infrastructure axis, others as a model for urbanisation. Some ministries  (see also 
Priemus and Philipsen, 1998) favour corridors, especially the Ministry of Economic 
Affairs, because it strengthens a development that is already occurring, namely the 
unstructured location of companies along the highways in The Netherlands. 
A location in a corridor is favoured by business, because it is (still) well accessible and 
provides space for growth (Incodelta, 1999). For the Ministry of Transport and Public 
Works accessibility is also a reason to support the corridor concept. The Ministry of 
Agriculture favours it because of its aim to develop city landscapes. In the past, the 
Ministry of Spatial Planning and Environment did not favour corridors; because they 
are a reflection of an unguided, some even say opportunistic (IncoDelta, 1999) 
development. Boomkens (1999) says that corridor development is yet another name for 
the ongoing process of spatial deconcentration of the past decennia. Building in 
corridors would mean that more firms would leave the cities, which has a negative 
economic impact on the cities. Instead, it favoured a distinction between the city and the 
urban field, which is lost when developing corridors. 
VROM-Raad (1999a) tried to find a balance: a corridor should be developed as an 
urbanisation axis, yet it should be complementary to (strengthen the economic 
development of) the city. This it called the Cityland-plus concept (see also Subsection 
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2.6.2). The problem is that the market takes little notice of such social demands when 
developing a corridor. So, there is an important role for spatial planning. 
RARO (1996b) called for different corridors for different regions. The Randstad, with 
its congested corridors, may need other (new) corridors than other parts of the country. 
In the corridors specific activities should be located and multi-modal exchange of 
persons and freight should be realised. This fits with the ideas of Cityland-plus. It 
mentions a so-called Parelsnoer, which involves a guided development along a small 
number of chosen corridors. In our opinion the relatively short travel distances prevent 
multi modal exchange, not only in freight transport, but also in passenger transport, 
witness the experience with transferia (AGV, 2000a). Infrastructure construction and 
land use are Siamese twins. Once a road is built, the landscape becomes intersected and 
the so-called wasteland is used for various non-agricultural uses. In the Dutch polders 
this is visible everywhere. This means that it is almost impossible to develop a corridor 
for just one function, especially if it is the market that (largely) determines how the land 
is used. This explains why Priemus, (1998) calls for a fundamental discussion about the 
scope and limits of the role of the market in spatial planning. After all, it is typical that 
in the city the government mainly determines developments, while outside the cities it 
has little to say. 
Martens et al. (1999) discuss the relation between urbanisation and corridor planning. 
They say that in terms of passenger transport, a corridor does not score better than other 
ways of spatial planning. For The Randstad it would be a good idea to bundle freight 
transport in corridors and combine this with multi-nodal oriented urbanisation. This has 
a positive impact on accessibility in passenger transport and has a limited impact on 
long-distance freight transport. In North-Brabant and Limburg, a combination with 
compact cities scores better in terms of mobility. 
 
The report of VROM-Raad has led to a change in perception by the Ministry of Spatial 
Planning and Environment. In its Startnota (1999a), corridors are international links. 
But, the actual development, towards national and regional corridors, is not mentioned, 
which is exceptional (Priemus, 1998). Corridors between cities fit well with the network 
city concept, but little detail about that concept is given: either policy-makers do not 
know what it is, or they prefer not to know. A diffuse, unclear concept keeps everybody 
(temporarily) happy, but does little to stop the (often) unwanted developments. 
This leads to several more fundamental questions: does society need corridors, and if so, 
what function should they have, and who determines how corridors will be developed? 
Some (see e.g. de Bont, 1998) argue that unbundling of activities is an ongoing process, 
which cannot be stopped with spatial planning and corridors are something, which 
spatial planners have to accept. In a society that has become so dependent on (road) 
mobility, the demand for well-accessible locations is understandable, but it has 
significant negative impact in terms of use of space, mobility and energy, which give 
enough reason to question corridor development. 
Zijderveld calls corridors a temporary development (in Cobouw, 1999a), and says that 
cities may regain their competitive edge, either due to physical restructuring or 
widespread use of telematics. 
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2.7 Conclusions 
In this chapter four major issues were dealt with: developments in passenger and freight 
transport, the impact of transport policy, developments in land use, and the impact of 
spatial policy.  
Transport has grown considerably in the past decades. Most of this growth was in road 
transport. This mass motorisation was determined by a combination of factors. For 
passenger transport, the growth in individual income and the availability of reliable and 
relatively affordable transport modes are main determinants. For freight transport, 
developments in logistics (like JIT) explain the demand for a reliable and flexible 
transport mode. There is also the improvement and ongoing extension of the road 
network, which is relatively dense compared to the rail and waterway network. 
As such, transport growth has contributed to economic growth. But, it is also 
responsible for a range of negative factors including inaccessibility, environmental 
degradation, reduced liveability, and a quality reduction of open areas and a relatively 
inefficient use of space.  
 
These factors are the raison d’être of transport policy. Its main aims are a reduction of 
mobility growth, a modal shift from road to public transport, multi modal transport, and 
vehicle technological improvements. In theory, the government could use a complete set 
of policy instruments to reach these goals. In practice, the impact of policy is limited 
due to a combination of factors. It should be recognised that transport is not a goal, but a 
means to arrive at other goals, e.g. to go to work or to recreate. This means that policy 
may stay relatively ineffective as long as it does not deal with the reasons why people 
travel or move goods. The recommendation that transport policy and spatial policy 
should be integrated is far from new, hence policy makers should be aware of it, but 
implementation is another matter. 
There is also the observation that some determinants of transport demand are more or 
less autonomous in nature. Developments like emancipation or individualisation lead to 
more transport. Few would argue that such trends should be stopped because of this 
impact on transport. 
Political feasibility is another reason why the effectiveness of transport policies is 
reduced. With three quarters of all households owning at least one car, it cannot be 
expected that policy-makers should publicly favour drastic measures against the use of 
cars. Likewise, the revenues from the use of cars are also significant in terms of taxes. 
Transport has become more expensive, but its share in the average household budget 
has become smaller. Car use in cities has become (much) more expensive and traffic 
bans are frequently implemented. Public transport is more widely used in cities and user 
costs may be one of the determinants. 
There are indications that the policy situation at the regional level is changing. Growing 
congestion and a lack of space to build new roads lead to road pricing tests, despite 
strong lobbying against it. At the same time the road and rail network are being 
extended. Time will tell what the impact of this (partly inconsistent) policy package on 
mobility and modal shift will be. 
In the vehicle area, important technology progress has been made, but the growth in 
vehicles and the changed composition of the car fleet have reduced the impact. 
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A modal shift has not occurred either in passenger or freight transport.  On the whole, 
public transport develops independently from car use. The patronage of rail has 
doubled, mainly due to existing rail users who take the train more frequently and 
because of new customers without cars. The use of local public transport has hardly 
grown and even declined. In freight transport there is little substitution between road 
and rail, but a substitution between rail and inland barge transport is evident. The 
increasing use of containers has boosted the growth of freight by rail, road and barge. 
 
During the past decades, land use has become more dispersed in The Netherlands. 
Towns and cities have grown in size and have merged. Large conurbations and multi-
nodal networks have developed. The growth in use of space is mainly determined by 
mass motorisation together with a demand for pleasant living conditions outside cities, 
individualisation and an escalating population. Space for working and recreation has 
also increased significantly. Further inaccessibility and deconcentration of production 
contribute to the relocation from the cities to the suburbs and into the urban field. 
In the past, working and living were separated, but still located in the same area. 
Nowadays many people work and live in other towns or cities from where they live. 
This is an important determinant for mass motorisation although, in fact, it was the 
cause for segregation in the first place. 
 
Spatial policy has done little to stop existing trends in the use of space; to the contrary, 
it has stimulated them. Especially the policy of bundled deconcentration of the 1960s 
and 70s resulted in some 500,000 people leaving the cities to find new homes in the new 
growth towns, while they continued to work in the cities. This mismatch became the 
foundation for the large-scale situation we witness today. Nowadays other planning 
concepts are used to influence the demand for space. These include the compact city 
concept, location policy, subterranean building, the Vinex housing scheme, and the 
corridor concept. 
The compact city is a relative success as far as the (inner)city itself is concerned, yet the 
large number of  people reduces the attractiveness of living in a compact built area. This 
is why the complete city is attracting attention. At the suburban level, the compact city 
is not a success: there is more mobility and more use of cars. Nowadays it is easier to 
travel (by car) to a suburb of another city, than to travel to one’s own inner city. Hence, 
new spatial patterns are emerging and the trend towards a diffused network city is 
strengthened by this concept. 
Location policy has had limited impact due to three major factors. First, many old 
projects were still in the process so only real new projects could be influenced. 
Secondly, business did not like this policy because firms were no longer free to choose 
a preferred location if the location profile and the mobility profile did not match. 
Moreover, the location profiles were not always adequate to describe the local situation 
or the mobility profile was not clear, with the result that you often had the wrong 
business at the right location. 
Building subterranean is a relatively new way of using land; it is an efficient means but 
it can be rather expensive. This policy may have potential and in Chapters 6 and 7 its 
ins and outs are highlighted in the scenarios. 
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The corridor concept is, in essence, the counterpart of the compact city. It may drain 
neighbouring cities and is therefore a concept that must be developed with care. All the 
same, it is in line with the old policy of bundled deconcentration, hence a kind of 
(unwanted) continuity in policy is visible. 
 
Given this limited success of both transport and spatial policies is there still scope for 
policy and how will it turn out? 
Integration of regional-economic, transport and spatial policies may provide a platform 
for successful policy. New locations must be developed, which incorporate working, 
living and recreation, in close proximity. The virtual economy enables a major 
reduction of mobility, but this demands a reorganisation of work and especially a 
change in the attitude towards the need to be mobile. Many people dislike congestion, 
yet everyday they are mobile. 
With respect to spatial planning it is important to realise that there is a significant 
contrast between the intentions of national planners and spatial planning by local and 
provincial governments. The growing use of space is in many cases determined by what 
the national government regards as ‘unwanted’ developments, yet its inability to stop 
such developments and its own violations of its plans (such as the large-scale green 
houses in The Green Heart area) may reflect an ad hoc nature of policy-making in this 
area. A plea can be heard for centralisation of spatial planning, yet it seems better to 
implement an effective and consistent policy than to try and change habits and charters, 
which have developed over decades. 
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3 DECISION-MAKING AND UNCERTAINTY. AN ECONOMIC 
PERSPECTIVE 

 
 

3.1 Introduction 
Transport is an important activity. Modern means of transport link activities that are 
dispersed in space. This makes transport a means to achieve socio-economic ends, 
which is why the demand for transport is called a derived demand. Transport 
infrastructure has a structuring impact on the way land is used. For instance, companies 
like to locate near highways to be accessible for their customers and suppliers, while 
new infrastructure may lead to relocation from other areas. 
 
In Chapter 2 developments in transport and land use in The Netherlands were discussed 
in relation to uncertainty in decision-making. Decision-making may be defined as "acts 
of choice between futures conceived by individuals to be possible." (Wiseman, 1991) 
 
The purpose of this chapter is to analyse the way people make decisions under 
uncertainty. Uncertainty may have important negative economic impacts. It increases 
costs, because people could make wrong decisions; forego real opportunities, refrain 
from undertaking specific activities, etc. On the other hand, the future may also bring 
new opportunities (see also Edwards et al., 1984), which may generate positive 
economic impacts. 
 
Knowing how and why decisions are made, a theory may be developed, which could be 
used to forecast future decision-making, hence uncertainty can be identified. This 
demands knowledge of: 
- the whole set of opportunities from which people choose specific ones 
- people’s preference ranking and goals 
- how people intend to reach their goals (what procedures do they use: for instance 

how do they use information?). 
  
In this study the point of departure for an analysis of decision-making is economic 
theory. Economic theory deals with the economic aspect in decision-making (see the 
next section). Mainstream economics has a profound neo-classical orientation (see also 
van den Bergh et al., 2000). The discussion of decision-making therefore logically starts 
with the basic neo-classical notion of decision-making. This implies that a decision-
maker behaves rationally (procedural rationality; Simon, 1976) in order to reach his 
rationally chosen goals (substantive rationality). Here the focus is on procedural 
rationality 40.  
 

                                                             
40 To explain this distinction: a person may reach a rationally chosen goal in a non-rational manner, e.g. 
by random search. 
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3.2 The economic aspect in decision-making 

3.2.1 Introduction 
Economic theory deals with decision-making in situations where possibilities are 
infinite, while the means (people’s financial and time budgets) are limited. This limited 
budget (and possibly also the nature of the possibilities) means that they become 
competing alternatives. A decision- maker should decide which goods are essential to 
him and which are not. This preference ranking tells him which alternatives he has to 
forego in order to enjoy the more preferred ones (see also Wolfson, 1998; Heertje, 
1977) and how to allocate his resources. 
 

3.2.2 Non-economic determinants 
It is argued that the reasons why people choose alternative A above alternative B, 
belong to the data and may differ among actors (Wolfson, 1998). Other sciences, such 
as psychology (compare the Keynesian ‘animal spirits’) may help to explain them. 
Economics restricts itself to predicting the outcome of decision-making based on 
assumed behaviour and the characteristics of decision-makers (Theeuwes, 1993). But, if 
economists  
 suggest means to achieve certain ends 
 discuss decision strategies (such as profit maximisation for an entrepreneur or the 

(normative) equity principle for policy-makers, Selten, 1988) 
 are also engaged with valuation issues (which enable people to rank their aims) 

 
they would be going a long way into explaining why people (will) behave in a certain 
manner. 
 
By dealing also with non-economic considerations, one uses the ‘broader’ concept of 
welfare, as introduced in The Netherlands by Hennipman (1945, see also Heertje, 
1977). In that case we should not speak of economic behaviour or economic ends, but of 
the economic aspects in decision-making (see e.g. Wolfson, 1985, 1998; Heertje, 1995). 
 
Economics uses a so-called hypothetic-normative method. It argues that: if you want to 
achieve goal X, then you may use instrument (means) A or B or C.  Likewise, an 
economist may advise to act efficiently, in order to prevent the spoiling of scarce 
resources. This reduces the number and/or quality of the goods people can buy or sell 
and therefore also their welfare 41. This advice is an example of a decision rule or 
strategy, which is voluntary; it does not tell them which alternative they should choose 
(see Wolfson, 1997).  
 

                                                             
41 Efficiency also involves search costs (or transaction costs in general); see the discussion of satisficing 
behaviour in the next section. 
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3.2.3 Predictability of behaviour and rationality 
If a theory could be developed which explains why people behave in a certain manner, 
based on case studies analysing past behaviour, then it would be tempting to use it to 
forecast future behaviour. This theory may be generalised to explain the behaviour of 
decision-makers beyond particular circumstances. It would give a ‘general’ framework 
of decision-making. Then policymaking would become a matter of influencing 
(changing) people’s preferences in a desired direction; the planner’s dream would 
become reality. 
 
But, if preferences are changeable, why and how do they change? People adapt in 
response to a changing world. So, the general framework should also explain the 
context in which these preferences function. In economics, human behaviour is 
generalised by applying basic assumptions about behaviour, such as profit maximisation 
(or cost minimisation), for a specific group of individuals.  
 
In mainstream, neo-classical, economics, predicting human behaviour is a relatively 
straightforward activity. There is a standardised economic agent, which behaves 
rationally. The concept of rationality in decision-making was developed in the nineteen 
fifties by Simon (1955, 1956). His pure (or objective) model of rationality is a 
normative model of decision-making describing what decision-makers should do 
(Yewlett, 1985). To give an example, it is rational for a firm to make a profit when 
selling goods. If it does not, it will soon be driven off the market. 
But, in order to behave rationally, the decision-maker should have adequate 
information: "the prime use of information is to provide a basis for decisions" 
(Samuelson et al., 1977). As this information should come from the market, the market 
should function efficiently. In such an environment, there is no intrinsic uncertainty. In 
the 1970s and 80s, proponents of the new classical macroeconomics school, such as 
Lucas (see e.g. Lucas, 1981), Sargent and Wallace (Samuelson et al., 1989) extended 
the notion of the well-informed economic agent by assuming that people’s expectations 
are efficiently and rationally formed. People use all available information and economic 
theories. They understand any systematic policy rules or strategies developed by the 
government, which explains why a deviating strategy, such as a government policy 
inducing an economic shock, has only a short-term impact on the economy. The rational 
decision-maker learns from experience and adapts his decision strategies accordingly. In 
other words (Glymour, 1992), the ideal rational agent 
 “never makes logical mistakes 
 never needs to consider novel hypothesis not previously thought of 
 can compute everything 
 never accepts anything false as data”. 

 
If everyone would act in this manner, welfare would be optimised. This explains why 
Lucas (1981) uses the term rational as a synonym for ‘correct’ (according to the ideal 
model). “Disequillibrium” means that actors act ‘incorrectly’, hence they have to adapt 
their decisions (Hey, 1979). It follows that with rational expectations there is no 
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structural uncertainty in economic life, and if there is, people know of its existence and 
prepare for it by adapting their decisions 42. 
 
In practice, this ‘economic man’ (Simon, 1957) does not exist. This is because not all 
(or even no) information is available (at a reasonable cost). Secondly, not everyone uses 
the available information in the same manner in the same situation. The behaviour of 
the Schumpeterian entrepreneur in ‘bad’ times is a good example. By choosing a 
strategy that differs from his competitors, he leaves well-known territory. This may turn 
out well or badly, but does not imply more uncertainty in principle than non-deviant 
behaviour. Another example is stock trading, where stock pricing is based on ‘hard’ 
facts (trends) and ‘soft’ facts (expectations, sentiments) about economic development. 
The next case is also interesting. Suppose that not all economic agents have the same 
information, e.g. because established agents monopolise information, thereby reducing 
market entry. Fourth, humans have limited cognitive capabilities. They cannot deal with 
all options and strategies. Our ‘administrative man’ (Simon, 1957) uses various filters to 
prevent information floods (see also van Dam, 1991). Problems are sized down to make 
them manageable (Lindblom, 1965, 1968) and decision-makers engage themselves with 
partial analyses instead of developing overall plans. Decision-making becomes 
subjective, and pure rationality is replaced by bounded 43 rationality. There may be 
better alternatives and decision-makers may be aware of them, but they are not actively 
trying to find them. Such ‘satisficing’ behaviour prevents the uncertainty and 
transaction costs associated with extensive search 44. 
 
The notion of decision-making as an adaptive learning process is elaborated in the next 
section. 
 

3.2.3.1 Uncertainty and learning 
Decision-making is a continuous process, in which data is transformed into information, 
which is then evaluated and confronted with existing knowledge about successes and 
failures (Cyert and March, 1963). It involves answering many questions, most notably 45 
- is there a problem? 
- should we solve it (what will happen if we don’t)? 
- which options (states of the world) are available to solve it? 
- what are the consequences of each option (probabilities)? 
- what are the best alternatives (can we rank them)? 
- which alternative should we choose (decision rules or strategies)? 
- are we able to use either of these alternatives (ends/means, chance)? 
- how and when do we use them (which action sets are available)? 
 

                                                             
42 The value of rational expectations theory is its rediscovery of the importance of information in 
decision-making, which was already mentioned by Coase (1960). 
43 Also called limited (Cyert and March, 1963) or constrained (Schwartz et al, 1985) rationality. 
44 So, ‘better’ turns out to have a relative value. 
45  This set-up is an elaboration of earlier work by Hirschleifer and Riley, 1979; Ouwersloot, 1994. 
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Feedback loops are used to adjust the decision-making process. Decision-makers learn 
to (Oskam, 1989) 
- make better estimates of the effects of decisions 
- adjust the objectives after experiencing the effects of past decisions 
- get more routine in decision-making. 
 
Suppose that an entrepreneur sees an opportunity to make a new product, which asks for 
a new production technique. This means investing in new machines, which cannot be 
used for his present product range. If he sticks with his current production technique, he 
foregoes both the costs and the benefits of this new product. Of course, his competitors 
have the same alternative as he has, so in order to compete he has to make a decision. 
The ‘dynamics of selection’ (see Nelson and Winter, 1973) are at work here. Making 
the right decision means staying competitive (survival). 
 
Nonetheless, learning does not make the future more recognisable. First, there is the 
time lag (generals fighting the past war). Second, "(..) people have incomplete 
information about the past and partial information about the continuous present (..). 
They can have no ‘information’ about the future." (Wiseman, 1991, p. 152). So, they 
know neither the whole set of possible states of the world, nor the options to use 
themselves, and they do not know (exactly) what will happen because of their actions 
(Ouwersloot, 1994). They cannot predict beforehand that decision A leads inevitably to 
state X; they could even end up in situation Y. State X may also be the result of decision 
B, or some unknown alternative decision C. Finally, they may also end up in some 
unknown state Z. 
 
With new information, a different decision might have been taken, but without that 
information, it is useless to argue that the initial decision was wrong. It follows that 
there is never perfect information, so there can never be perfect foresight. The standard 
‘right’ or ‘wrong’ dichotomy is therefore inadequate to evaluate decision-making. 
Second, and even more important, “there is no known nexus between the past, the 
continuous present and the future, and the bearing of new learning on adaptation to the 
emergent unknowable future is thus itself uncertain.” (Wiseman, 1991). In other words, 
making high profits in year t does not guarantee high profits in year t+1. There is a range 
of starting conditions, such as a manager’s (in)abilities, the entry of newcomers on the 
market, or other factors, such as government intervention, and it is very difficult to 
weigh their importance ex-ante. 
 
It is also important to realise that "people (individually, or as member of a group) take 
decisions which lead to new facts and relations which in turn change the outcome of 
developments….” and "so, because processes and structures influence each other, and 
are guided by the ends, ideals and aims, in short, the values of human history-makers, 
we cannot enclose, nor scan, or diagnose the future out of the present" (de Jong, 1992, 
p. 478; see also Hennipman, 1945). This is called the `paradox of the future' (Postma et 
al., 1992). Our decisions influence the future, but they are also influenced by our 
expectations about the future, which in turn influence our decisions. 
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3.2.3.2 Flexibility and path dependency 
Planning is a useful tool for decision-makers in a relatively stable and simple 
environment. The real world is different. It is dynamic, overtly complex 46 (see also 
Faludi and van der Valk, 1994) and shows conflicts between major stakeholders. Policy 
instruments have limited influence on developments, because policy has to trade-off 
different interests 47. Policy may also have adverse (unwanted) impacts on society (such 
as a redistribution of welfare). In such a context, rigid blueprints tie decision-makers 
down on the consequences of past decisions and prevent them from using new 
alternatives. Plans contain ‘frozen’ expectations about the future. If these are wrong, 
then the plans are likely to be wrong and need to be adapted; infallible plans are 
unlikely (Dahrendorf, 1968; Lindblom, 1968). 
 
Radical change is seldom found in decision-making. In most cases, decision-making is a 
matter of piecemeal exploration. Small steps are taken in the desired direction and 
consequences are evaluated before new steps are taken - the incremental model of 
decision-making. Decision-making has to deal with short-term developments and 
conflicts in society about the premises, values and future goals of policy. This requires 
vote trading, negotiations, adjustments and compromises (Bijl, 1991). A solution should 
be found which is acceptable to every decision-maker (Cyert and March, 1963). This 
will lead to satisficing behaviour (compromises 48). Lack of information and limited 
resources (time, money, personal constraints; Keuning and Eppink, 1996) lead to quasi 
or partial solutions and easily accessible targets. Fundamental questions and drastic 
changes of situations are minor.  
 
Incrementalism not only stems from the way decisions are made, but is also a result of 
the fact that new decisions are related with previous decisions. So, next to 
political/institutional barriers for change, there are also other factors which make that 
decision makers in many situations (have) to stay on a previously chosen path; path 
dependency. Decisions of the past seem irreversible, even if they have led to suboptimal 
outcomes. This dependency reduces the number of ‘free’ options; decision makers are 
locked-in (Polotskaja, 1999). If path dependency exists, the next step can also be 
predicted. Product innovation is an interesting example. Existing producers try to 
develop ‘new’ products by building on strong points of similar, previous product 
generations. In this way the product life cycle can be extended and the level of 
additional investment reduced; a self-reinforcing process. An interesting example is 
computer hardware (the x-86 CPU-family by Intel, IBM and Cyrix). 
Another example of path dependency is the decision to expand a harbour. There is no 
certainty that the value added and/or throughput of the harbour will grow, but it is 

                                                             
46 Keuning (1977) says that it is especially the dynamics, and far less the complexity (variety), which 
poses a problem to decision makers. 
47 Snellen (1987) makes a distinction between political, economic, legal and scientific rationality. These 
aspects are autonomous, inconvertible, re-creative and compete with oneanother. The government, as a 
decision-maker, has to pay attention to all these aspects and then make a reasonable trade-off. See also 
Cohen et al. (1972) on the allocation of limited resources in a multi-actor environment (he speaks of 
contextual rationality). 
48 The situation is even more complex if a decision-maker plays more than one role (in politics). 
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expected that it will do so. These expectations may be based on a combination of hard 
data (past freight flows) and soft data (opinions of major stakeholders and experts). If 
these expectations are right, expansion is justified; otherwise, the decision was wrong 
and a lot of resources are lost. What happens if we, during the building process, come 
across information that points to a less wishful outcome? Stopping (a new decision) 
halfway is usually not regarded as a good option; past decisions influence new 
decisions. 
According to Sabel (1995) the idea of path dependency has a limited value, however. It 
is true that changing to another path may involve high (social) costs, but why should an 
investor look backward? Change will come if new investment opportunities with a 
higher (social) pay-off arise. New producers may enter the market and introduce 
cheaper technologies, thereby driving the old technology (gradually) out of the market. 
In the pc-world an interesting development is the arrival of powerful pc’s, which are 
based on non x-86 techology. Ten years ago, nobody would have foreseen that a 
supplier (AMD) would be able to introduce these processors and thereby open the 
oligopolistic CPU market. Another argument against path dependency is that products 
are developed for specific applications. The future may bring new application areas for 
which new products are needed. The latter points to an interplay between the forces of 
demand and supply instead of a mere supply-oriented approach. In the work by Stark 
(1995) the idea of path dependency is replaced by path shaping; so-called innovation 
networks are able to intervene in the decision-making process and help to renovate or 
replace existing institutions. Once the institutional framework changes, new rules of the 
game are applicable. Predicting the (technological) future is in our opinion a short-term 
venture. For the longer-term it is better to regard the future as a black box of options. 
With time the content of the box changes (Wiseman, 1991). What goes out can be used 
temporarily (the window of opportunity). After some time, some options become 
difficult or too expensive to use. New options replace these ‘bygones’; a continous 
process. How the box is filled is not essential, as long as no decision maker is able to 
dominate this process. 
In the area of land-use an example of going to another path is the demolition of Vinex-
houses (see also the scenarios in Chapter 6). In this way a planning failure of the past 
can be corrected. 
 
Etzioni (1968) criticised rationalism for being utopian, and ‘incrementalism’ for being 
conservative, and calls for an active approach: mixed scanning. A distinction should be 
made between fundamental (contextual) decisions and decisions about items. 
Fundamental decisions require a rough exploration of main alternatives without 
reference to unnecessary details. Here a comprehensive rational model of decision-
making would mean dealing with numerous alternatives and details, which would result 
in a loss of overview. Instead a simple rational model is used. Once the ‘good’ and the 
‘bad’ alternatives are distinguished, the details of the good alternatives can be 
examined. The latter is done in an incremental way 49. 
                                                             
49 Compare this with a chess player playing against a supercomputer. The first uses the mixed scanning 
approach (because of his limited cognitive capabilities and restrictions on playing time), while the other 
may use his forte (‘brute’ computer power) and calculates all alternatives with high speed. The latter may 
win without having to ‘know’ what game he is playing. 
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3.2.3.3 Interaction between decision-makers and uncertainty 
Decision-makers may interfere with the objectives of other decision-makers. This 
interaction is studied in many scientific fields, such as in Experimental economics and 
in the social sciences. Game theory started with the mathematical work by von 
Neumann and Morgenstern (1944). A game may refer to a set of different tools, ranging 
from mathematical models to workshops and other types of (social) interaction. 
Important is that several actors participate which may have different goals. They 
interact in a more or less controlled session. Scientists may study this interaction 
process to explore the strategies the participants use, how they form their expectations, 
etc. (see Selten, 1988; Harsanyi and Selten, 1988). Expectations may be endogeneous 
(decision-makers react upon the behaviour of other actors in the same market) or 
exogeneous (they may also reckon with the behaviour of outsiders, such as a 
government or a new entrant to a market). When decision-makers are competitors, their 
reaction patterns may be seen as a non-cooperative game. In such a game, decision-
maker A has to choose a strategy without knowing the strategy of decision-maker B. 
This lack of knowledge makes both players uncertain (Harsanyi and Selten, opus cit., 
see also Eichberger, 1993). Games are very useful to deal with issues that are complex 
and ambiguous (Porter et al., 1991) with numerous interacting variables, which are 
difficult or impossible to quantify, and where there is no conceptual model for decision-
making, and decision-makers may be idiosyncratic and unpredictable 50. 
 
In practice, establishing the net impact of decisions can be difficult. A typical example 
is the construction of a railway line through people’s backyards. At the micro level there 
is a direct loss in welfare (reduction in liveability, lower selling price of houses), while 
at the macro level there may be a benefit (faster and more reliable transport). This 
macro benefit may compensate (in)directly for the micro welfare loss, but compensation 
may be intangible. Even more significant, most individuals are unable to make such an 
integral evaluation (also because of a lack of ‘objective’ information), and hence tend to 
look only at the cost side (the welfare loss). They are likely to protest against the 
construction of this railway line; an example of the NIMBY ‘syndrome’ 51. 
By enhancing the concept of rationality to include interdependency in decision-making 
and the feedback found in a multi-actor environment (say, an informal group), decision-
making may be described in terms of an interactive (informal) network. By unravelling 
the structure of this network, (public) decision-makers may get more information about 
the success of intervention. 
 
Next, the concept of rationality will be analysed further to see whether there is a proper 
substitute. 

                                                             
50 In his ‘chain store paradox’ Selten (1988) shows that a decision strategy which everyone accepts as 
logical and inescapable, may not be chosen in reality, because the overall reward of this strategy, which 
may bring in more money than the alternative one, may destroy (personal) relations between the actors 
involved or causes long-term damage. Take for instance the example of competitors destroying each 
other, which may take so much effort that a new entrant is able to enter the market. 
51 Short for Not In My  Back Yard. 
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3.2.3.4 Quasi-rational behaviour 
Thaler (1996) discusses quasi-rational behaviour, which may be defined as behaviour, 
which can only partially be explained by rationalisation. According to him, if the 
behaviour of a quasi-rational decision-maker does not differ randomly from that of a 
rational actor, then the rational model of decision-making is still valid. Research by 
Kahneman et al. (1992) shows the following reaction patterns in decision-making: 
 overreaction: decision-makers try to estimate the likelihood of an event by 

comparing it with a stereotype event. People tend to put a too high a value on recent 
experiences and a too low one on past ones. Predictions based on this kind of 
reasoning tend to lead to more extreme results. Theeuwes (1993) had a similar 
experience. According to him, ‘real’ people have difficulty in handling probabilities 
and lack a sound notion of chances. When faced with uncertainty, they tend to make 
the wrong decisions and can easily be fooled 

 loss-aversion: people tend to adjust to present circumstances, so they weigh a loss 
twice as high as that of a gain of the same amount of money. Loss-aversion is the 
most important of these factors. In terms of decision strategies, a no-regret strategy 
(see Loomes and Sugden, 1982 on regret theory) is a means to avoid losses 

 mental record-keeping: while standard portfolio theory says that the way people look 
after  their money is irrelevant to the way they value it (so a dollar in stocks has the 
same value as one in your pocket, which makes them perfect substitutes). In practice 
this is not the case (stock value may change), so people’s behaviour is triggered by 
the way they value their wealth 52 

 fairness: people like to be treated fairly and to treat other people likewise. 
 
Quasi-rationality may then be seen as a combination of deploying "the synthesising 
design-orientated attributes of the human mind", i.e. "the intuitive, holistic, 
introspective side of the human brain (..)” (Yewlett (1985, p. 227) 53 and rational 
motives (see also de Jong, 1992; Theeuwes, 1990). 
 

3.3 Dealing with uncertainty 
To better understand uncertainty, it is necessary to distinguish it from risk (or stochastic 
uncertainty). 
 

3.3.1 Uncertainty and risk 
Risk has been defined in various ways in literature. A general and global definition is 
the following: “the entire spectrum of negative consequences, with their associated 
probabilities” (Schwartz et al., 1985, p. 241). Risk refers to historic precedents; similar 
events have occurred before. These events may give "enough information to justify the 
assignment of probabilities to different outcomes" (Dasgupta and Pearce, 1974, p. 176). 

                                                             
52 Thaler could have referred to Keynes (1936; 1953), who dealt extensively with the reasons why people 
hold their wealth in various forms, thereby explicitly dealing with uncertainty and risk aversion. 
53 On the importance of psychology see also Adam Smith (MacFie and Raphael, 1982) and Keynes 
(1953). 
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If there is no uncertainty or if it can be reduced, we most likely have a better chance of 
choosing the best possible alternative (see also Lammerts van Bueren, 1987). In 
practice, it may be difficult to distinguish risk from uncertainty (Ouwersloot, 1994). 
Insurance companies may argue, that risk is what can be insured (diversified, see 
Varian, 1996); the remainder is uncertainty. 
Uncertainty stands for a lack of confidence, which reinforces conservatism in decision-
making. Many people label new situations as uncertain or risky. Most people dislike 
risk (they are risk-averse or at best risk-neutral). They are eager to follow known 
trajectories, hesitate to use new options and postpone (trend breaking) decisions; i.e. 
incrementalism or ‘muddling through’. 
Under ‘normal’ conditions structural factors in society are not likely to change in a short 
period of time, so we may prepare for them. As Subsection 3.2.3.2 showed, this does 
not mean that they cannot change altogether. They may change, and sometimes faster 
than expected. To most stakeholders the oil crises came as a surprise, as do (some) 
wars, or earthquakes. The following statement is relevant. Decision-makers apply a 
subjective chance to specific outcomes, which is related to the objective chance, but 
may also depend on previous chance estimates. They adapt these chances using new 
information. In general this leads to overestimation (overrating) of small risks (hence a 
lot of effort to avoid them) and underestimation of large risks (and little effort to avoid 
them (Vicusi, 1998, see also Ayton, 2000)). 
Change seems less inevitable in the long run. In economics this is reflected in (e.g. 
price) elasticities, which tend to be higher in the long run than those that are short-term. 
This illustrates the fact that in the short-term, processes may change. For example, 
people may drive less when fuel becomes more expensive, while in the long run also the 
structures which determine them may change (people may be able to sell their homes 
and move to a location closer to their work; compare de Jong, 1992). Change may also 
demand money, as is the case with sunk costs (hence disinvestment if we want to 
change things). 
 
To summarise, we may speak of 
-   risky situations if individuals “can list all possible states of the world and can attach 

probabilities to these various states of the world” (Hey, 1979, p. 11) This demands 
them to have "detailed and reliable historical data at their disposal", and these data 
should show "many regularities or consistent patterns" (a low level of noise), yet 
the system is unstable (Dewulf, 1991). This case holds e.g. for weather forecasts 
and mortality rates; 

- uncertain situations if people feel unable to attach probabilities to the various 
states of the world, because historical data are not available, and "after sedulous and 
repeated scientific research, we still find a high level of noise." (Dewulf, 1991) This 
case applies, for example, to a new disease. Due to their open nature, social systems 
in general show a high level of noise. 

 
Risk and uncertainty are two categories of a broader palette, which includes 
- perfect certainty - the moment of happening, the consequences and the 

alternatives are known 



 

79  
 

 

 

- complete uncertainty - the probability and the moment of happening cannot be 
calculated, nor are the outcomes known. 

 

3.3.2 Decision strategies and uncertainty 
In practice, decision-makers have to deal with (see e.g. Nelson and Winter, 1973, 
Carley, 1989): 
 rather complex situations with various actor groups and actors playing more than one 

role, so there is confusion about means and ends and there are conflicting ends 
 imperfect information about the decision alternatives and their costs and benefits 
 (because of imperfect information) uncertainty about the (determinants of the) 

behaviour of other actors 
 various frictions and adaptation problems 
 hysteresis; the impact of decisions may take a longer time than expected or desired 
 a dynamic and fast changing world. 

 
This set of constraints causes uncertainty. To face this challenge, the following 
strategies are frequently used (see inter alia Keuning and Eppink, 1996; Cyert and 
March, 1963; Schwartz et al., 1985): 
 Wait and see. There is a tendency in organisations to avoid uncertainty. This leads to 

solving a problem when it shows up, instead of anticipating it. Decision-makers 
resemble the ideal rational man of Descartes, a person “who would never form 
expectations or decisions under conditions of uncertainty, but would always put off 
important decisions until he had detailed knowledge of the events to which these 
decisions would apply”. (Gallie, 1962, p. 9). In time, better information may indeed 
become available, but people may literally run out of time, hence they may 
eventually lose the opportunity to decide themselves. 

 Full search. Its aim is to collect complete information before making a decision. The 
search for complete information is illusory, because the future is largely unknowable. 
Equally important, it is not the availability, but the quality of information, which 
determines the quality of the results of decision-making. Search involves transaction 
costs. Here the budget restraint tends to limit large-scale search (Wolfson, 1985). Let 
alone the fact that better information is no guarantee for better decisions. Information 
overload is a well-known problem in decision-making (Puttman, 1992). 

 Satisficing search. A strategy that is limited in terms of money, time and effort. One 
stops when there is enough information to enable decision-making (rule of thumb). 
Decision-makers tend to be conservative (maximum-approach) and look for solutions 
that do not differ from their usual practices. They are also aware that they make their 
decisions in conjunction with other people (Wolfson, 1985). They may (stepwise) 
learn from the experience of other decision-makers.  

 Reduce uncertainty. This involves arrangements with suppliers (formal contracts), 
competitors (cartels) and consumers (informal contracts, such as frequent flyer 
arrangements in air transportation). It bears some resemblance to insurance policies, 
yet insurance is used to deal with risks, not uncertainties. 
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 Ignore uncertainty. “Don’t think, act!” This strategy may be interesting for risk 
seekers or people with unlimited resources. It may also be an inevitable strategy if 
one has no time to think, especially in case of emergency. 

 

3.3.3 Uncertainty; theories and forecasting 
These decision strategies can be formalised in theories. With such theories, we may be 
able to better understand decision-making. Is it also possible toforecast subsequent steps 
in decision-making? 
A theory is a model of the real world. It may help to deal with uncertainty by providing 
a framework that helps distinguish important from unimportant information. In a theory, 
specific starting conditions are combined with decision rules (van Vught, 1985). The 
choice of specific starting conditions and the selection of a certain set of decision rules 
is subjective and uncertain. What should we leave out, and why? It is the quality of 
these choices, which determines the importance of a theory. In practice, theories are 
developed on the basis of trial and error. Van Vught (1985) 54 mentions the following 
errors: 
1. A theory should be based on data. Without proper data, even the most advanced tools 

have little use. 
2. In the social sciences, including economics, there is no general theory due to the 

complexity, dynamism, instability and uncertainty, non-repetitiveness of 
developments, lack of manageability and strong relations between social 
developments of the system studied (van Vught, 1985, 1989). Forecasting the future 
without a proper theory may be called ‘foretelling’ (van Vught, 1986). 

3. Theories should deal with tomorrow and be able to explain trend breaks, which are a 
cause of uncertainty. 

4. Statements in theories are hypothetical. Forecasts may be used to test the basic 
hypothesis and assumptions of a theory and deduce tendencies (what-if). Negative 
scenarios may help to determine which impacts and consequences (of actions) are 
unlikely, and reduce the number of alternatives and complexities. New insight, new 
data and research by other researchers decide whether these hypotheses may be used 
as a foundation for a (new) theory. 

5. A theory therefore has a limited life. A rejected theory should be abandoned. In 
practice many rejected theories tend to live on, which produces ‘assumption drag’. 

 
Economics has a tradition of developing tools to cope with uncertainty. Here an 
interesting discord takes place in literature. On the one hand there are people who argue 
that “economic laws hold on average and not in every particular case.” (Samuelson et 
al., 1989, p. 9), so predicting the behaviour of individuals may be highly impossible, 
while predicting group behaviour is feasible. This is the law of averages. There are great 
regularities in overall community behaviour. When studying long-term tendencies in 
stock flows and business cycles, a comparable situation occurs. By studying these 
tendencies systematically, specific trends become visible, which can be used to predict 
longer-term developments. Unfortunately, predicting short-term swings around these 

                                                             
54 Van Vught’s arguments are based on Popper (1986). 
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long-term trends is much less feasible. The question then is where these economic 
‘laws’ are based on. Fuchs et al. (1998) show that economic parameters cannot be 
calculated with certainty. Estimates of the same variable vary considerably among 
studies, while prognoses may also (systematically) over or underrate developments in 
parameters like unemployment and inflation 55. 
 
Hence, the answer to the question put forward at the beginning of this subsection is, no 
we cannot forecast the next step(s) with certainty, because an understanding of how 
processes developed in the past is of limited (temporary) use. The setting in which 
decisions are made is not fixed, nor is the behaviour of decision makers. This insight is 
essential to understand the real value of the support tools for decision-making, which 
will be discussed in Chapter 4. 
 
 

3.4 Conclusions 
This chapter has provided information about the process of decision-making. Our 
discussion of the traditional, rational economic model of decision making gives the 
following lesson. Rational decision-making refers to the Cartesian way of structured 
problem solving, and the Laplacian way of searching for information; each problem can 
be solved with adequate information. In a certain world, this information is available 
and every one should be able to make the ‘right’ decisions. In an uncertain, dynamic, 
world, the information base is less clear and ‘soft’ information replaces ‘hard’ 
information. Decisions are made in a quasi-rational manner. 
 
Decision-making is also an interactive process. Individual decisions are made in 
conjunction with other decision-makers, and this adds to uncertainty and complicates 
decision-making. In a democratic context this means that the familiar economic concept 
of maximisation has to be replaced by that of satisficing behaviour. It is also clear that 
non-economic and non-monetary values are important in decision-making. In essence, 
the way decisions are made influences the outcome of the decisions. 
 
Past information does not hold up in (a changed) world; the future is not a simple copy 
of the present. Learning from past experience is not useless, however. People may learn 
and adapt, but while they adapt, the world does not stand still. Learning may give 
people rules of thumb, but applying these rules successfully is something different. 
 
The notion of path dependency means that not all options are open after a specific 
decision is made. It explains why large trendbreaks do not frequently occur; most 

                                                             
55 To compensate the impact this has on decision-making, statisticians may publish the real (large) 
estimation errors, but this may bias policy-makers to neutralize unwanted trends, thereby neutralizing the 
predictions made. Since many estimation errors are caused by unpredictable events (such as revolutions, 
currency crises), if policy-makers have the impression that something terrible is going to happen, then 
they would be anxious to act and try to neutralize the unwanted developments (see also Keuzenkamp, 
1999), which may give its own momentum to economic life (possibly worsen the situation, because they 
may be targetting the wrong variables). 
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change comes gradually. Trend breaks will occur if newer options become available 
which are much better, less costly, etc. than the present ones. Institutional change may 
also induce trend breaks; the case of nuclear energy (in Germany) is an example. Fierce 
opposition against continuation by citizens triggered this change. In most cases, the 
opposition is weak and major stakeholders have a strong interest in continuation, be it 
for economic, political, legal or other reasons. In many cases, (new) information, even 
negative signals, is ignored, filtered or used to change the running project in a limited 
manner. 
 
Statements about the optimality of past (investment) decisions have a limited 
(temporary) value. During the process new information and alternative options show up, 
so the decision environment is constantly changing. 
 
Various decision strategies were discussed, including waiting, ways of searching for 
information, etc. Such strategies may at least be helpful to visualise, and possibly also 
reduce the impact of uncertainty on individual (or social) welfare. From an economic 
perspective, limited time and monetary budgets (transaction costs) are a major bias in 
decision-making. It may be rational not to search for the best alternative if this is going 
to reduce transaction costs. 
 
Uncertainty is not only relevant in the long run, but also in short- and medium term 
situations, witness the untimely movement in stock prices. With the pace of change 
escalating, the gap between long- and short-term tends to close, which increases 
uncertainty. Uncertainty makes people conservative in taking decisions, while the 
situation at hand may force them to act quickly in order to enjoy the benefits of sudden 
opportunities (or reduce losses). 
 
 
This chapter has given insights into the determinants of decision making in an uncertain 
world. The results can be linked to the findings in other parts of this study. The notion 
of decision making as a bargaining process and quasi-rationality fit nicely with the 
observations in the previous chapter on policy making in transport and especially land-
use. Incrementalism and path dependency may be used to explain the behaviour of 
decision makers in transport and land-use. In the next chapter, tools to analyse 
uncertainty are discussed. Uncertainty in transport and land-use is discussed in Chapters 
6 and 7. 
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4 METHODS TO SUPPORT DECISION MAKING IN AN UNCERTAIN 
WORLD 

 
 

4.1 Introduction 
The one thing which diseases (and death), relationships, competition, wars, passion and 
fortune have in common, is that their path of development is uncertain. How does one 
deal with this uncertainty? In the ancient past, people went to seers, magicians, witches 
and wizards. The biblical prophets were well known, and in the Dark Ages, 
Nostradamus and Campanella were famous for their prophecies. These fortune-tellers 
used sciences like medicine (urine reading) and astrology (tarot cards, magic circles). 
The limited knowledge of nature made fortune-telling dependent on intuition, fantasy or 
feeling. It was passive and contemplative; a mere registration of inevitable 
developments. There were no alternative options (hence multiple decision sets), and a 
lot of irrelevant details were mentioned (Kreykamp et al., eds., 1972). In today’s world, 
fortune telling is replaced by future research, introducing new scientific decision 
support methods. 
 
In a study of methodology, the following three levels of analysis may be distinguished 
(see also Glymour, 1992): metalevel, methodological level and data level. At the meta-
level, a set of criteria is developed (a general framework) which can be used to analyse 
the differences and commonalities between studies in a specific set of studies which 
itself is part of a larger set of studies. The results can then be used in the design of 
similar, new, case studies. The second level deals with the choice of an appropriate 
analytical method (such as descriptive analysis, or a model) to support the analysis. At 
the data level the focus is on the data requirements of the method (such as relevancy of 
the data set). The first and third level is on the agenda of Chapter 5. 
 
This chapter has two functions. It offers a state-of-the art and it deals with the second 
level of analysis. This should lead to a choice of an appropriate tool for the development 
of the two case studies in Part B of this study. 
Section 4.2 starts with the aims and history of modern future research followed by a 
classification of methods (Section 4.3). A qualitative method (scenarios) receives 
particular attention. Section 4.4 discusses definitions and scope, main functions, the 
different types and applications of scenarios, and its pros and cons compared to other, 
quantitative methods. With this comparison in hand, a choice is made to use scenarios 
as the method to explore the future of two Dutch regions (in Chapters 6 and 7). Section 
4.5 gives a brief overview of major Dutch and international scenario studies. The main 
conclusions and recommendations are to be found in Section 4.6. 
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4.2 Aims and history of future research 

4.2.1 Introduction 
The goals of future research (see e.g. van Steenbergen, 1983; WRR, 1988) are: 
 to clarify the situation (e.g. by showing the relations between developments): the 

signalling function 
 to stimulate thinking about the (a different) future: the learning function 
 to act as a communicative and mobilising instrument 
 to explore and explain alternatives. The future is seen as a package of opportunities 
 to test the consequences of specific decisions. This shows the deficiencies in 

theories (scientific relevancy) and policy (policy relevancy), which may help to 
improve theories and policymaking. 

 
The latter three goals describe the legitimising function of future research (WRR, 1988). 
 

4.2.2 Historic overview 
There are three main stages in future research (Dewulf, 1991; Becker, 1988; Porter et 
al., 1991): 
- The optimistic period 
- The sceptic period 
- The pragmatic period. 
 
The optimistic period (1945-1965) 
The first part of the twentieth century was a period of great change in society. Several 
major wars and revolutions, social changes (civil -, labour - and voting rights), 
economic changes (the Great Depression), political changes (Nazism, fascism, 
socialism), and technological breakthroughs took place. Who could have foreseen them 
and who could have anticipated the pace of change? 
 
Scientific future research started in the war as a means to improve military strategy 
(Kahn and Wiener, 1967). A new field of research, operations research (OR), was 
developed. In the early days, OR was used by military analysts to assist the military 
men in the field in solving tactical problems. At the tactical level, relatively simple 
methods were used (data analysis and differential equations). The repetitive nature of 
military operations should make predictions a straightforward exercise: “past operations 
are studied to determine the facts; theories are elaborated to explain the facts; and 
finally the facts and theories are used to make predictions about future operations” 
(Blackett, 1962, p. 177). Or, according to Majone, 1985: find, design, predict and test. 
Two important problems could not be solved, however. The first problem relates to the 
fact that what is ‘right’ at the operational level is not necessarily also ‘right’ at the 
strategic level. At the tactical level, the aim is to solve a specific problem. At the 
strategic level, a problem is dealt with in conjunction with other problems in the context 
of a system in which they appear or are related with; systems analysis studies the 
impact of (developments in) one part of the system on the whole system. To give an 
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example: one can sell as much as possible, yet at a (too) low profit, or one can sell less 
with a high(er) profit. In case of the latter, the remaining resources can be employed 
elsewhere (in the system). For tactical decisions ‘simple’ decision tools are adequate, 
but for strategic decisions more sophisticated tools are needed (optimisation models). If 
decisions at both levels are not synchronised, it is impossible for military staff officers 
to predict the outcome of a certain operation. 
A second problem, which was of a more general nature, was the fact that it appeared to 
be impossible to make forecasts that were not only valid, but also accurate and reliable 
(see also Becker and Dewulf, 1990). The validity issue is about whether one measures 
what one intends to measure (what are your objectives)? There is face validity 
(agreement with expert's views), predictive validity (of inputs, e.g. causality) and 
construct or conceptual validity (agreement between different approaches). Reliability 
means that results are not rejected after repeated experimentation, while accuracy 
relates to the question of how precise the measurement is (Armstrong, 1985). 
This second problem led to the declassification of the results of military research in this 
area. The latter was also due to the fact that new weapons (the atomic bomb) had 
arrived, which drastically changed the nature of warfare and led to new research 
objectives (a focus on strategic instead of operational issues) and the use of more 
sophisticated research tools (Majone, 1985). 
In the mid 1950’s microeconomic insights about the efficient allocation of scarce 
resources and the arrival of the digital computer stimulated the development of more 
sophisticated optimization tools like cost-effectiveness analysis, modelling, gaming and 
advanced OR. Economic optimization differs from ‘technical’ optimization in the 
treatment of resources: economics assumes that resources can be used for several 
competing ends and not for (just) one (Majone, 1985).  
 
Uncertainty was addressed with the rational model (see Chapter 3). Changing the future 
by rational planning was regarded as possible. Despite the negative experience with 
forecasting, most researchers in this period were still "convinced that more and better 
data would lead to better forecasts". So, instead of blaming the methods (including their 
own mental models of reality), they blamed the data. With the right data "it would be 
possible to develop statistical scientific laws" to predict the development of social 
processes (Dewulf, 1991, p. 8). 
Linear functions and other traditional forecasting methods could not cope with the 
inherently instability and complexity of open systems, however. As Ackoff (1974, p. 
31) shows, “problems and solutions are in constant flux: hence problems do not stay 
solved.” Research should deal with the assumptions behind forecasts, especially if there 
is a lack of both historical data and causal models. Not the answers are important, but 
the questions. If these are right, decision-makers are able “to anticipate correctly in 
order to act more effectively.” (Godet, 1987, p. xiv) 
In Figure 4.1 an example of an open system is given. It shows the transport sector, with 
a set of properties (communication system, technology, economics, infrastructure, 
actors, car appeal, mobility), a set of demands (sustainable development, free trade, 
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lifestyle, logistics, mobility) and a set of impacts (urban structure, lifestyle, 
environmental load 56). 
Chaos theory uses more complex functions to deal with social systems. It helps to 
observe global, not individual, patterns, but it is not able to predict them, because 
structures are too complex (Davis-Floyd, 1996). Another matter is the level of 
sophistication, which prevents a widespread use. Chaos and uncertainty are positive in 
the sense that people are induced to learn and develop strategies (SAFE, 1999). Natural 
systems are more stable, at least on a human time-scale. This, for instance, makes it 
feasible to predict the moment when the Milky Way will disappear.  
 
 

 
Figure 4. 1 Example of an open system: the transport sector 

Source: Dreborg et al., 1994 
 
 
The sceptic period (1965-1975) 
In this period many of the old values and institutions were heavily criticised. 
Competition and disagreement replaced cooperative behaviour; a multi-actor model 
became obligatory to analyse developments in society. Also the negative impacts of 
economic development became visible.  
All this led to a second boom in future research. Typical research fields include inter 
alia: 
 economic studies dealing with underdeveloped countries and regions 
 environmental studies (including ‘Limits to growth’ by Meadows and Meadows, 

1972) 
 studies on famine and diseases 
 technology studies (e.g. on the paperless office and the fully automated homes). 

 
Special social policy research institutions (`think-tanks') like the US' Rand Corporation 
and the Hudson Corporation were established to assess the impact of policy measures. 
A typical example is the Year 2000 study by Kahn and Wiener in 1967), which "opened 
the doors wide open to a long range perspective" and broke with "a decade of very 
short-sighted growth planning" (Svidén, 1989, p. 23). 
                                                             
56 Some elements may appear in more than one set. 
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In The Netherlands the need for more (fundamental) research led to the foundation of 
new institutions like the Social and Cultural Planning Agency (SCP) and the Scientific 
Advisory Council (WRR). 
Most of this research did not reduce uncertainty, but rather increased it. It was only 
afterwards that people began to realise that the manageability of society in the early 
post-war years was due to the special circumstances that triggered cooperation. Once 
the socio-economic situation improved, the need to cooperate disappeared, which made 
society less and less manageable, hence predictable. 
Systems analysis was succeeded by policy analysis. In politics trade-offs are made far 
beyond the economic spectrum, while political feasibility also plays a role 57. This 
means that problem formulation, analysis of distributional consequences and 
institutional constraints and the design of decision-making procedures should be studied 
in order to explain the behaviour of policy makers (Majone, 1985). New research tools 
were introduced, of which econometric analysis is the most interesting. 
 
 
The pragmatic period (1975-present) 
The first oil crisis came and was not foreseen because people did not expect it to 
happen, and ignored the signals that something could go wrong. After the crisis, 
decision-makers and researchers who looked into its causes discovered structural 
economic weaknesses, especially the dependency on ‘cheap’ resources, such as crude 
oil. To cure these supply-side problems the then favoured Keynesian demand 
management had to be replaced by supply-oriented economic policy. 
 
Shell (1978) and IIASA (Marchetti and Nakićenović, 1979) carried out many energy 
supply studies. Shell is a pioneer in scenario development. One of its scenarios even 
predicted the oil crisis, which led to the development of recovery strategies. This gave 
the company a clear head start on its opponents in the recovery phase (van der Heijden, 
1996; Davis-Floyd, 1996). This example shows that it is the combination of information 
and its interpretation, which makes good decision-making.  
 
In the 1970s, databases became available, which allowed for longer-term (causal) data-
analyses, whereas survey techniques were improved. This made ex-post evaluation (`re-
appraisal') of future studies possible (see e.g. Becker and Dewulf, 1990): an important 
tool to test and improve the (theoretical) models. 
 
Various lessons may be learned from past research. In general, the complexity of social 
systems induces researchers and decision-makers to focus on too small an area within 
these systems. Therefore they "consistently failed to anticipate changes outside their 
narrow domain of investigation." (Wegener, 1993, p. 3; see also Godet, 1987) 
It is very difficult to make reliable forecasts with traditional methods for very long 
periods of time (say forty years). Multi-factor models are interesting, yet they are 
"expensive, slow in implementation, and difficult to explain and communicate to 

                                                             
57  Compare Chapter 3 on the economic aspect in behaviour. Still, politicians tend to favour a limited 
number of policy fields, which may lead to ‘single-targetness’. 



 

88  
 

 

 

decision-makers." (Wegener, 1993) With powerful and cost-effective computers, the 
cost of modelling will decrease, however. Yet, more sophisticated methods cannot 
compensate for inaccurate or insufficient data, while a multi-factor model is still a 
reduction of the real world. 
 
 

4.3 Classifying research methods 

4.3.1 Introduction 
There are numerous future design methods. Jantsch (1967) talked about more than a 
hundred. Armstrong (1985) makes a distinction between six types of methods (see 
Figure 4.2): 
- subjective and objective 
- causal and naive 
- linear and classification methods. 
 

 
Figure 4. 2 Overview of forecasting methods 

Source: Armstrong, 1985, Exhibit 5-2 
 

4.3.2 Subjective and objective methods 
The distinction between subjective and objective methods is most important. In 
subjective methods (also called intuitive, implicit, informal, experience-based methods, 
etc.) data analysis is subjective (Armstrong, 1985; Fowles, 1978). Subjectivity prevents 
results from being repeated and tested for reliability (van der Staal et al., 1988; 1989). 
Subjective methods are seriously questioned in Armstrong (1985) and van Vught 
(1985), because: 
- experts do not make better forecasts than reasonably well-informed non-specialists: 

"beyond a bare minimum” (..) “increasing the amount of information does not lead 
to improved forecasting by judges" (Armstrong, 1985, p. 101). This restricts the role 
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of experts in communicating how things are (current status), and not how they will 
be (Armstrong, 1995, p. 92) 

- forecasts are derived by generalisation of a finite set of events. However, the 
robustness (forecasting potential) of a theory is limited in time and space 

- people argue on the basis of past information using inductive reasoning, but the 
latter does not enable forecasting 

- forecasters are subject to ‘non-controllable mental processes', most notably bias 
(preconceived notions) and anchoring (using a convenient answer as a starting point 
for forecasting). To avoid these mental obstacles, future research should focus on 
possible sets of options (`conjunction bias') and not on single factors (Schoemaker, 
1993). 

 
Objective methods (also called explicit, statistical or formal (econometric) methods) 
use well-specified processes for analysing the data. Other forecasters may replicate 
these procedures to obtain the same results, and the processes can be computerised 
(Armstrong, 1985). Fowles (1978) distinguishes cross-impact analysis, simulation 
modelling and gaming, technological forecasting, technology assessment 58, and social 
indicators and social forecasting. In economics, the quest for objectivity has led to the 
development of large and complex models, which are not better forecasters than simpler 
models, because the data causes the bottleneck, not the tool, itself. 
 

4.3.3 Causal and naive methods 
A second continuum is the one between causal and naive methods. The latter include 
time-series analysis and trend extrapolation, and project historical patterns into the 
future. Why-questions play no role whatsoever, whereas in causal methods, they play a 
crucial role. Forecasting involves estimating causal relationships, forecasting causal 
variables, fine-tuning the estimates, and finally calculating the forecasts (Armstrong, 
1985). An example in the area of transport is a model describing the impact of network 
expansion on economic structure, which leads to changes in transport volume and traffic 
flow. 
 

4.3.4 Linear and classification methods 
Linear refers to the nature of the parametric (econometric) relationships in the 
explanation model. Classification tries to group actors into more or less homogeneous 
segments, and then explains the differences between these segments. Compared to 
econometrics, classification uses fewer behavioural assumptions. No complex functions 
are needed to explain the behaviour of individuals, and simpler ones are used to explain 
the behaviour of actors in a group (Armstrong, 1985). 
 

                                                             
58 A definition used in medical research, which can simply be adapted to other professions is "any process 
of examining and reporting properties of a medical technology used in health care, such as safety, 
efficacy, feasibility, and indications for use, cost, and cost-effectiveness, as well as social, economic, and 
ethical consequences, whether intended or unintended." (Mosteller (ed.), 1985) 
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The distinction between subjective and objective approaches is to some extent arbitrary. 
In practice, complexity is reduced by making various subjective choices about inter alia 
the set of relevant starting conditions and the number of variables used in objective 
methods. Quantification is also a problem when dealing with the future. This means that 
conventional scientific criteria such as reliability, probability and plausibility should be 
used with care (den Draak, 1993). Likewise, subjective (judgmental) methods may be 
converted (bootstrapped) into objective methods by making the decision making 
process used by actors explicit and operational (Armstrong, 1985). In this case the 
objective method does the calculations. 
We may conclude, that a pure scientific approach, as suggested by van Vught (1985) 
hardly makes feasible claims on social sciences' forecasting methodology. 
 

4.3.5 Adding uncertainty and risk 
After bootstrapping and distinguishing between uncertainty and risk, four classes of 
future research appear (Figure 4.3): 
1) forecasts 
3) exploratory research 
4) speculations 
5) projections. 
 
 

 
Figure 4. 3 Classifying methods 

Source: Dewulf, 1991 
 
Ad 1) 
The term ‘forecasting’ has two distinct meanings. First, there is forecasting as a branch 
in future research. Second, there is forecasting as opposed to backcasting, a topic that is 
discussed in Section 4.4.2.2. 
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Forecasting has to do with the assessment of future developments, expressed in figures 
(probabilities) and based on past data and various assumptions (Godet, 1987). It does 
not tell (precisely) what the future will look like (it is not a prediction). There is not one, 
unique future, but many. Forecasting follows the American 59 tradition in future 
research, which sees scenarios (see Section 4.4) as context or restraints on the (rational) 
choice process of decision-makers, for whom the scenarios are developed (Becker, 
1997). 
 
Ad 2) 
Exploratory research develops “a panorama of possible futures, or scenarios, which are 
not improbable in the light of past causalities, and the interaction between the intentions 
of interested parties.” (Godet, 1987, p.7). Analysis in this area is called prospective 
analysis. It is very popular in Latin countries, most notably in France. It uses a global, 
pluralistic approach, which calls for multi-disciplinary research teams. 
Exploratory research fills in the background of forecasting models by “providing the 
sets of assumptions which will give the model its validity, i.e. its consistency with 
future reality.” (Godet, 1987, p. 15) In his view, forecasting and exploratory research 
(design) are complementary: the ‘ new forecasting’. Exploratory research contributes to 
forecasting in that 
- it explains developments (essential variables, determinants and indicators) 
- it develops assumptions, which can be used to validate forecasts 
- its results and consequences can be quantified, while also non-quantifiable variables 

are taken care of. 
 
Ad 3) 
One speaks of speculation if no historical data and models are available. It includes 
positive (utopias) and negative futures (dystopian, doomsday scenarios). Predictions and 
prophecies fall into this category. The future is disconnected from the past (after a trend 
break). 
 
Ad 4) 
A projection is “extension into the future or variations of past trends.” (Godet, 1987, p. 
8). Trend extrapolation is commonly used. It “is easier and more comfortable when we 
solve new problems with solutions that we have used previously." Back to basics (the 
core business) is an example of a strategy where decision-makers tend “to escape to and 
to reaffirm the ‘dogmas of the quiet past’.” (Ansoff in Godet, 1987) Likewise, 
"researchers (..) find problems because they have solutions they can use." (Armstrong, 
1985, p. 72) 60. This historicism (van Vught, 1985) ignores the discontinuities and 
turbulence. CPB (1992a) says that empirical evidence shows that little of all predictions 
work out, while Popper (1957) in his ‘paradox of the future’ argues that the course of 
human history is strongly influenced by the growth in human knowledge. But, we 

                                                             
59 For the (opposing) French tradition, see also Godet, 1987. 
60 This is called the ‘law of the hammer', because if you give a small child a hammer, it will hit (almost) 
everything in its environment with it. 
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cannot predict growth, because if we could, we would know now what we will know 
tomorrow. 
Van Vught (1985) criticises historicists by saying that they should develop a theory, 
which explains the unlikely events. Then decision-makers have a filter to reduce 
complexity.  
 
Forecasts and projections are mainly used to clarify the situation. Exploratory methods 
may be used to evoke new ideas or opinions (Dewulf, 1991) in situations with a high 
level of uncertainty, while quantitative methods come to the fore in ‘well-known’ 
situations. Figure 4.4 reflects this for a typical product lifecycle. 
 

 
Figure 4. 4 Use of forecasting methods during product lifecycle 

Source: Godet, 1987 
 
A study by Sanders et al. (1994) of sales manager’s use of forecasting in 500 US 
companies tells more about the actual use of tools to support decision-making. The 
majority of the respondents (nearly 75.7 %) were very familiar with quantitative tools, 
and through time this familiarity has increased 61. But, do they also use them? No, most 
companies rely on judgemental methods far more than on quantitative methods. In 
larger companies, quantitative methods are much more used than in small companies, 
because the first have larger budgets, better computers and more items to forecast, but 
also their use of judgemental methods is high. For short-range forecasts 62, manager’s 
opinion is frequently used, while for medium to long-range forecasts, companies rely on 

                                                             
61 In a comparable survey in 1984 a figure of 61.1 %  was reported. 
62 The time horizon of managers is relatively short. For instance, medium-term means a period between 3 
months and 2 years. 
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group decision (by a jury of executives). The latter, which takes more time, is done less 
frequently. Within the group of quantitative methods, moving average was most popular 
for short- and medium-term forecasts. Regression analysis was in most cases used for 
long-term forecasts. At the company level, forecasts with respect to products are the 
responsibility of a single manager, but the more critical forecasts (involving the future 
of the company and the industry) are made by a group of executives. Asked about their 
satisfaction with these methods, manager’s favoured judgemental methods because of a 
(relatively) higher accuracy and because it is frequently difficult to obtain data for 
quantification. According to Sanders et al. another important reason is the fact that 
judgemental forecasts can be ‘tuned’ by managers (self-serving bias). While 
dissatisfaction with quantitative methods has become lower with time (form 27.2 to 
15.9 %), some 43.1 % of the respondents asked for better data. So lack of (reliable) data 
is a major barrier for the use of quantitative methods in organisations. 
 

4.3.6 Design (vision) 
Design is about “conceiving a desired future and the practical means of achieving it” 
(Godet, 1987, quoting Ackoff, 1974). It may also be called normative prospective 
analysis. Designers are people with a vision (ideology) of the desired future. In 
remaking society, unfavourable starting conditions are to be removed (van Vught, 
1985). 
There is still a role for grand designs, preferably without such negative ideology. 
Without long-term vision, the short-term becomes the lead-time (witness decision 
making in business), while many processes, most notably the success of a new policy 
may take much longer. 
In future research, the idea of a designer’s closed future is reflected in the backcasting 
technique (see Section 4.4.2.2). 
 
 
The next section is devoted to scenarios. Scenarios may be regarded as tools to explore 
and forecast the future. They rely on causal reasoning. 
 
 

4.4 Scenarios 

4.4.1 Introduction 
In this section we will discuss scenario definitions, classify them and mention their 
application field. Additional choices will be made with respect to the nature of the case 
studies. After that various major scenarios are briefly addressed, with special attention 
for transport and land-use scenarios. 
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4.4.2 Towards a definition 
The word ‘scenario’ originates from the world of theatres and movies. In the Oxford 
Dictionary we find the following definition: "a sketch or outline of a play, film, opera, 
etc. with details of the scenes, situations, etc." 
In scientific literature on scenarios one finds a range of other definitions. The relatively 
broad application field of scenarios may explain this. A clear definition is very 
important, not only for the readers of these exercises but - maybe even more important - 
for their developers. Without such a ‘lingua franca’, one is tempted to call every future 
study a scenario exercise (see also den Draak, 1993), which may easily reduce its value 
as a decision support tool. Such a general definition should cover all relevant aspects of 
scenario development.  
 
Kahn and Wiener (1967) define a scenario as "a hypothetical sequence of events 
constructed for the purpose of focusing attention on causal processes and decision 
points." A similar definition can be found in Jantsch (1967) and Rotmans (1998). 
Schoemaker (1993, p. 196) defines scenarios as "concrete, causally coherent narratives 
woven around strands of evidence (a causal tapestry)". 
According to Makridakis and Wheelwright (1983, p. 651) scenario writing "takes a 
well-defined set of assumptions, then develops an imaginative conception of what the 
future would be like if these assumptions were true." (..) "They present a number of 
possible alternatives, each one based on certain assumptions and conditions. It is then 
up to the decision maker to assess the validity of the assumptions in deciding which 
scenario is most likely to become reality." 
In Postma et al. (1992, p. 8) we find that scenarios “are descriptions of internally 
consistent pictures of future events and or situations." 
According to van der Heijden (1995) scenarios should also be relevant to the client 
(user), be plausible (historic basis, causal elements) and present new ideas, which 
stimulate thinking about the future. 
A somewhat older definition is the following formulation by Vakgroep Planning en 
Beleid (1982, p. 3): "A scenario describes the present situation in (segments of) society 
together with likely and desirable future states of this society, and series of events (or 
transition paths), which may connect the present situation and future states of society." 
In these definitions one finds the following key elements: sequence of events, present, 
assumptions, conception or picture of the future, strategy. To develop a clear and 
general working definition discrete choices have to be made with respect to the direction 
and nature of scenario development. 
In the scenarios of Chapters 6 and 7, we will deal with possible futures for two distinct 
regions in The Netherlands. We have made the following choices.  
 
(1) Since we are dealing with possible futures, these futures are open in nature. To 
sketch such futures, the scenarios will be forward looking. 
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4.4.2.1 Strategies 
There are authors who argue that strategies are a logical (final) stage of scenario 
writing. Armstrong says that scenarios are "stories describing the environment, how a 
strategy can be implemented, and what results are likely (Armstrong, 1985, p. 18). 
  
He mentions the following building blocks to develop scenarios in an organisation: 
- environmental forecasts (e.g. unfavourable environment) 
- plan for organisation’s capabilities (e.g. improved capabilities) 
- plan for organisation’s strategies (e.g. alternative strategy) 
- forecast effect upon organisation (e.g. new capability and strategy in an 

unfavourable environment. 
 
However, according to Godet (1987; see also Ringland, 1998), scenarios are the input 
for forecasts, which in turn can be used to define strategies. It is then up to decision-
makers to choose the strategic options (on strategies, see also Ringland, 1998), so the 
path to the future is not predefined, as with the backcasting technique, but open. RAND 
Corp. (1996, p. 1) says it this way: “A scenario is a description of a hypothetical future 
state of the world, including a consideration of the major uncertainties encountered in 
moving far into the future. The scenario pays attention to developments within the 
system and to developments outside the system that affect the system, excluding the 
strategies to be examined.” 
 
Given our first choice, it is logical to separate strategies from scenarios, which brings us 
to the second choice.  
 
(2) In our scenarios we will not deal with strategies. 
 
This second choice does not imply that the government is non-existent in the scenarios. 
For instance, references to the past (implicitly) mention policies (hence past strategies). 
No reference should be made to the application of policy instruments as a means to 
solve perceived (transport or land-use) problems in this stage, however. The scenarios 
should sketch the context in which the stakeholders may operate. This may include 
references to policies in other fields, such as economic policy, but policies in the field of 
transport and land-use should be excluded. 
 
Scenarios, which sketch the impact of strategies, may be called policy scenarios 63. 
They “represent different (..) policy packages/options which could be implemented at 
the strategic level (..). The policy options are to be presented to decision-makers for 
choice and associated with policy impact assessment.” (Commission of the European 
Communities, 1994, p. 7) 
 

                                                             
63 In our scenarios, the relevant question would be: what strategies are possible and what is their impact 
on future states A, B or C? With policy scenarios, the relevant question would be: what strategy is needed 
to reach future states A, B or C? 
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4.4.2.2 Backcasting 
In backcasting there are usually two opposing futures. First, the likely or possible future 
(a business as usual scenario), and, second, different from the forecasting approach, 
there is a desirable future without the problem. Following Robinson (1990), backcasting 
is: 
- explicitly normative 
- works with backward reasoning (from the future to the present) 
- determines the physical and social feasibility of that future 
- analyses what policy measures are needed to reach that future 
- uses a time-frame which permits major changes. 
 
Dreborg et al. (1994, p. 6) say that the results of a scenario experiment may not be 
acceptable to people “if they are incompatible with dominant views and current plans.” 
This was exactly the case in a major scenario project (backcasting approach) that dealt 
with expert opinion on sustainable transport alternatives (Nijkamp, Rienstra and 
Vleugel, 1998). Dreborg and Steen argue that forecasting means ‘predict and provide’, 
so if the majority of the readers of the scenario regard something as ‘non-providable’, 
the scenario is regarded as non-feasible. To prevent the latter effect, they favour 
backcasting instead of forecasting. 
But, if the feasibility argument would be a major argument for not using a method and 
forecasting and backcasting score the same, then it can be no argument in favour of 
backcasting. Höjer (1997) says that forecasting and backcasting techniques are often 
used in parallel, because with backcasting visions cannot be completely separated from 
trends, while with forecasting, elements of backcasting show up (notably when results 
are evaluated against targets). This makes it even more necessary to distinguish 
scenarios from strategies. 
 
Since this section did not give clear arguments in favour of backcasting vis-à-vis 
forecasting, the third choice is as follows: 
 
(3) In our scenarios, forecasting is used. 
 
Now a final choice about the definition of scenarios will be made, using the three earlier 
choices to analyse the - most comprehensive - definition of scenarios by Vakgroep 
Planning en Beleid (1982): 
 
A scenario describes the present situation in (segments of) society, together with likely 
and desirable future states of this society, and series of events (or transition paths), 
which may connect the present situation and future states of society. 
 
To remove any reference to a normative approach, the normative adjective ‘desirable’ is 
replaced by ‘possible’ future states. Then the following working definition of scenarios 
may be derived: 
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A scenario describes the present situation in (segments of) society, together with 
possible or likely future states of this society, and series of events (transition paths, not 
strategies), which may connect the present situation and future states of society. 
 
This definition contains the three essential elements of scenario development: 
 an analysis of the present situation, of relevant problems and their historic reasons 

(how and why did we get here?) 
 forecasts of the future (where may we go to?) 
 a series of events which may happen between the present and the future (transition 

analysis; how and why did society move in the directions mentioned in the 
scenarios?). 

 
The final choice is as follows: 
 
(4) In our scenarios we will pay attention to the present situation, provide an 
explanation model to connect present and future and elaborate various different futures.  
 
In practice, it is not always necessary to elaborate all these stages, depending on the 
system described. For instance, decision-makers know the origins of the present 
bottlenecks in transport, so there is no need for an extensive description. 
 
In order to prevent that transition paths between states are interpreted as strategies, 
references to these paths are kept relatively implicit. A way to do this is by mentioning a 
small number of years ‘in between’ linked with specific events (which can be related to 
trend breaks). Put together, these events explain long-term developments, which are 
pictured in the scenarios. The method chosen implies that the future is sketched in 
qualitative terms, not in quantitative terms (no extrapolation, etc.). 
 

4.4.3 Pros and cons of scenarios 

4.4.3.1 Pros 
Scenarios have five important functions (Willis, 1987; Postma et al., 1992; Dreborg et 
al., 1994): 
1. They stimulate creative thinking and communication in organisations. When 

developing scenarios, decision-makers are challenged to make their assumptions 
and mental models (perceptions) explicit (“open up mental models”; van der 
Heijden, 1996, p. 115) and make them more adaptable to changing circumstances. 

2. They help to identify events or circumstances  (the `driving forces' of key 
indicators) that are relevant for solving specific problems, and distinguish them 
from other uncertainties. By monitoring emerging trends (weak signals), an early 
warning system is introduced. Armstrong (1985, p. 49) sees scenarios as tools “to 
gain acceptance of forecasts with unfavourable outcomes”. 

3. People may learn from scenarios "to better understand complex, unstructured and 
threatening situations." (van der Heijden, 1995, p. 21). They learn how to structure 



 

98  
 

 

 

problems, what causal relationships are possible, and also what the consequences 
are of specific solutions. 

4. Scenarios help decision-makers to integrate future events and developments in 
consistent, broader pictures of the future. 

5. Scenarios may be used as a tool to compare and evaluate various diverging sets of 
preconditions and outcomes (what-if reasoning), which may give decision-makers 
valuable input to design strategies, which are robust or ‘weather proof’. 

 
A scenario cannot take away uncertainty, but helps “to come to a reasonable judgement 
on whether a specific decision will be robust across a range of possible futures” (van der 
Heijden, 1996, p. 84). 
 

4.4.3.2 Cons 
There are also some negative aspects, which should not be overlooked. Not everything 
is uncertain. For various things that can be “identified, measured or at least estimated, 
and treated statistically”, often probabilities can be calculated, assumptions can be 
tested, etc. Hence, mathematical models are better suited than scenarios. The same 
holds for studies, which deal with, the near future, where trend breaks or large swings 
are less likely (de Graaff et al., 1996) and past data can be used (De Grauwe et al., 
1993). In this case also methods based on theoretical knowledge are better suited than 
scenarios. 
But, for a longer period of time, models should be used with care. In a study on 
macroeconomic forecasting (which deals with the medium to long-term), Don (2000, p. 
17) says, “neither past behaviour nor the fundamental driving forces provide a reliable 
basis for forecasting”. According to him this also holds for the stock and bond markets 
and several commodity markets. Since these markets do not dominate macroeconomics, 
there is still scope for macroeconomic forecasting. The conclusion by Don is compatible 
with Schwartz et al. (1985), who say that many things can’t be calculated, nor foreseen, 
such as future environments, people’s actions 64, etc., p. 239-24). Scenarios provide an 
interesting alternative for models. 
Developing and using scenarios in organisations involves a "relatively steep" learning 
curve. Furthermore, in many cases accepting and implementing the results of scenarios 
may have drastic consequences for the organisation; a change of organisational culture 
may be necessary (compare Toffler’s (1970) culture shock). Scenarios have to be 
translated into business (policy) strategies, plans and budgets, which is not a 
straightforward exercise (Schoemaker, 1993, p. 209). In other words, scenarios do not 
give decision-makers transparent answers; they provide a test bench, which may be used 
by decision-makers when judging new, unfamiliar, situations (van der Heijden, 1996). 
 

                                                             
64 It is the uncertainty (surprises) in non-policy exogeneous variables which causes the ‘relatively large’ 
forecasting errors (Don, 2000, p. 27). So, it is not policy changes wich cause most of the problem. Hence 
his plea for a continued use of econometric models; in a fundamental sense they are on the right track. 
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4.4.3.3 Comparing scenarios with other tools 
In Figure 4.5 methods to deal with uncertainty and risk are listed together with their 
major application fields. 
 

 
Figure 4. 5 Methods to deal with uncertainty and risk 

Source: Stirling, 1997 
 
This table shows that available information (outcomes) and its characteristics 
(likelihood) determine the choice of analysis method. The more concrete and likely the 
information, the more suited are quantitative tools such as frequency distribution 
functions. The less we know about the outcomes and the likelihood of the results, the 
more uncertainty there is and therefore the more qualitative our tools have to be. For 
situations where outcomes can be defined, but probabilities cannot be determined, 
scenario analysis scores best. The table also shows various ‘in between’ cases, and the 
‘outlier’ ignorance. The importance of data makes quantitative methods appropriate 
tools for the short-term, while scenarios score better for longer-term studies. 
The relation between uncertainty and information is complex, however. According to 
Rotmans (1998) it is generally recognised that scientific knowledge is inherently 
imperfect. There are fundamental uncertainties in life, which cannot be reduced by 
more research. Even in situations where there is a high level of knowledge and 
information, uncertainty is possible. More information could even increase uncertainty.  
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More on quantitative models 
Rotmans (1998) discusses the evolution of large integral mathematical models, which 
are made from distinct metamodels linked together. In his view, they present too simple 
a picture of the complex real world. If one adds to this the shortcomings of conventional 
models - high level of abstraction, deterministic, insufficient representation of 
uncertainties (Rotmans, 1998), the limited degrees of freedom in determinants and the 
lack of feedback mechanisms (TNO-Inro, 1994) - one might be tempted to argue that 
models are inadequate as decision support tools to deal with the future. 
 
Yet, Rotmans argues that despite their shortcomings, these models can be used to trace 
the uncertainties and shortcomings in scientific knowledge. Their flexible nature 
enables us to quickly calculate and evaluate different futures. TNO-Inro use a similar 
reasoning in their Scenarioverkenner (a so-called sketch planning model or scenario 
modelling kit). Here a scenario is modelled as a cluster of variables. At the highest level 
certain megatrends or steering variables are used to calculate scenario variables. These 
in turn are used to calculate the model variables of a transport model where an 
evaluation module calculates and interprets the impact of a scenario (Ministry of 
Transport and Public Works, 1998b). Such tools enable decision-makers to look further 
into the future than traditional transport models allow. According to TNO-Inro, instead 
of aiming to predict the future, its use is to “identify and explain growth patterns and 
growth potential” (TNO-Inro, 1994, p. 3). Yet, Ascher (1978) reminds us that 
methodological sophistication does little to improve forecast accuracy (see also Porter et 
al., 1991). The limitations of the Scenarioverkenner have also been discussed by 
Verbaan (1995, p.39), who says “due to the fixed model relations it remains very 
difficult to model the future dimension; the model is calibrated using present relations 
between variables.” 
 
In the scenarios of Chapters 6 and 7, long-term developments will be explored (resp. the 
year 2020 and 2030). This means that there is a lot of uncertainty with respect to the 
future. In this subsection, we have learned that the qualitative tool scenario is the 
appropriate analysis tool for such applications. 
 

4.4.4 Classifying scenarios 
There are many ways to classify scenarios. The following distinctions are used 
- involvement and ‘qualification’ 
- application area 
- aggregation level and focus 
- time horizon. 
 
Given the working definition of scenarios, policy or target scenarios will not be taken 
into account. 
 

4.4.4.1 Involvement and ‘qualification’ 
The first classification is (Svidén, 1989, p. 30-31): 
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 Intuitive scenarios. The writer has "an instinctive knowledge of a direction of 
development", without necessarily having to "explain the chain of events and 
thoughts behind his own scenario." 

 Visioning. Visioning is related with scenario development. Organisation members 
try to develop a group vision (a common mental map) on the future of the 
organisation. Those not sharing this vision (fully) are advised to leave the 
organisation (Bahlmann, 1995). However, Postma et al. (1995) argue that diverging 
mental maps within a group are a prerequisite for identification, learning and 
creativity by its members. Scenario pictures may ‘feed’ visioning. 

 Qualitative or expert scenarios. Many people value the views of experts higher than 
those of non-experts, because experts have a relatively high credibility and 
consistency. 

 Scenarios used for quantitative prognosis. Many people value numbers higher than 
qualitative statements, even if they are meaningless (cf. Armstrong, 1985). But, one 
cannot measure something that has not yet begun. Instead, historic data and trends 
have to be used. If these are also absent, a set of (hidden) assumptions and 
simplifications is used: guestimates, or educated guesses. Mathematicians have 
implemented simulation methods to deal with this problem. But, why should 
assumed behaviour and actual behaviour coincide? 

 Participative scenarios (Rotmans, 1998). They are the result of an interactive 
process in which the major stakeholders participate in scenario design, instead of 
only being users of the scenarios. 

 
Linking this classification with that of Figure 4.2 gives the following result 
- intuitive scenarios, participative scenarios and visioning belong to the subjective 

methods 
- qualitative scenarios are also subjective, but with bootstrapping they may become 

(more)  objective 
- scenarios used for quantitative prognosis 65 may either belong to the naive or the 

causal  methods. 
 

4.4.4.2 Application area 
Another classification 66 distinguishes scenarios by application as follows 
- projective scenarios 
- autonomous (environment or background) scenarios 
- reference (trend, surprise-free) and alternative scenarios 
- surprise-free and surprise (challenge, phantom) scenarios 
- borderline or contrast (extreme) scenarios. 
 
Projective scenarios are developed using a forward-looking approach. 

                                                             
65 A prognosis is "a quantitative statement about the future, related to a model, which builds upon 
previous prognoses for comparable processes in the past." (den Draak, 1993, p. 2)  
66 See Svidén (1989), Bijl (1991), Becker et al. (1982), Wegener (1993), Postma et al. (1992). 
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Autonomous (environment or background) scenarios cover developments outside the 
main system, which have a significant influence on the main system, but cannot be 
influenced by the agents within the system. Scenarios that suit our working definition 
are autonomous scenarios.  
 
Reference scenarios "focus attention on the right problems to produce a shared 
perception of the nature of these problems and their interactions." (Ackoff, 1981, p. 
102-103). Trend extrapolation is a familiar way to develop them. Since there are always 
multiple interpretations of a pattern of events, it is logical to develop more than one 
scenario. But, then decision-makers tend to choose one of them as a reference. This is 
because they do not like ambiguity. They also do not like extremes, which is why in 
case of more than two scenarios a ‘middle of the road’ scenario is chosen as reference. 
This has happened for instance with the European Renaissance (ER) scenario of CPB 
(1992a; see also Section 4.5.3). Such a choice is a strategic and subjective (normative) 
activity. Addressing Dutch policy scenarios, WRR (1988) found that decision-makers 
often relied on consensus among users of scenarios about the ‘rightness’ of a specific 
development pattern, which overlooks the fact that change may come rapidly and 
unforeseen; "in situations of crises there is a danger that policy-makers do not follow 
specific paths and do not listen to new information." (WRR, 1988, p. 23). For 
governments legitimisation is usually more important than signalling; trend breaks are 
not favoured in scenarios (WRR, 1988), reflecting the muddling true nature of policy 
making. 
 
In contrast, surprise scenarios may describe one or more ‘shocks’. Shell used challenge 
scenarios to test the internal logic of surprise-free scenarios (van der Heijden, 1996) 67. 
A further step in this direction is the phantom scenario in which the impact of 
(seemingly) ‘wrong’ assumptions is elaborated. In speculative scenarios, developments 
deviate strongly from past trends. 
 
Borderline or extreme scenarios represent feasible, but highly unlikely developments (a 
crisis). They give a range in which the ‘normal’ development path could lie. 
 

4.4.4.3 Aggregation level and focus 
Scenarios may be focused at a specific application area. An example is the study by 
Nijkamp, Rienstra and Vleugel (1998) about the future of the transport sector. In 
contrast, macro (or global) scenarios deal with complete systems, such as the world 
environment (Meadows et al., 1972; CPB, 1992a). Due to their lower level of 
aggregation, focused scenarios are more useful in supporting decision-makers in 
choosing between strategic alternatives. A too small a focus may work negatively, 
because it is easy to lose overview and forget essential links. 
 

                                                             
67 The newer  Shell scenarios deal with more global issues like environmental degradation, ethics and 
values in life. Chaos theory is used as  an important source of inspiration (SAFE, 1999). In these 
scenarios it is not the future of Shell, but the future of the world which is analysed (Davis-Floyd, 1996). 
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4.4.4.4 Time horizon 
In the short-term, drastic change is unlikely. Methods based on theoretic insight (such as 
cumulative causation or gravity analysis) and quantification (trend extrapolation) are 
appropriate. Gravity analysis may for instance show that growth in a core region stems 
from a redistribution of wealth from the periphery, but the theory cannot tell how and 
when this will happen. Likewise, a high gravity factor shows the potential of a location, 
but that does not mean that it will also develop as such (de Graaff, Verkennis and 
Boekema, 1996). In the longer term, uncertainty becomes prevalent, hence the need for 
open futures and dynamic tools. Medium term scenarios (ten to twenty years ahead) are 
"useful for forecasting material or technological change", whereas for social change, 
long-term (twenty to forty years) scenarios are more appropriate (Wegener, 1993). 
Scenarios for very long periods of time become mere outlooks or speculations, hence 
have a low accuracy (Ascher, 1978). 
 
In their applications, researchers may combine different scenario types, which reflect 
the fact that these distinctions are not always mutually exclusive hence combinations 
are possible. 
 
 

4.5 Examples of major scenarios 

4.5.1 Introduction 
An impression of important (international) scenario studies over the past 35 years 
follows. This overview also covers scenarios other than forward-looking ones in order 
to show the contrasts between the approaches. In Chapter 5 a set of (more) recent Dutch 
transport and land use scenarios will be analysed. 
 

4.5.2 International scenarios 68 
 
A surprise-free world 
One of the most intriguing scenario studies in this period is the Year 2000 study 
developed by Kahn and Wiener in 1967 while working at the Hudson Institute. They 
developed ‘surprise free’ scenarios by trend extrapolation. A ‘standard world’ was used 
with political stability and cooperation between nations. They added three ‘canonical’ 
variations to it. Although a "framework for speculation", many people treated the 
outcomes as forecasts, mainly because the authors did not clearly differentiate between 
expectation and desirability. They also did not discuss which policy instruments are 
necessary to reach specific outcomes. Instead they called for further research. 
 
 

                                                             
68 This overview uses Becker et al. (1982) as reference for the period before 1982. 
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Unacceptable trends 
Ozbekhan from System Development Corporation avoided the surprise free world. His 
scenarios considered various diverging target worlds. Ozbekhan argued that scenario 
developers should also make statements about their desirability. This he calls ‘futures 
creative planning’, “a mode of planning that uses the future as an operational means to 
effect changes in the present, and through such changes brings the conceived future into 
being." (Ozbekhan, 1969) 
 
The SESAME studies (Bandot, 1970) on spatial planning are the French ‘counterpart’. 
The French tradition in scenario development sees a trend scenario as a scenario of the 
unacceptable. Both Ozbekhan and the developers behind SESAME found it difficult to 
link the trend scenario (analysis) with alternative futures (design); e.g. which criteria 
should we use to choose a specific scenario (in relation to future planning programs)? 
After SESAME many scenarios have been developed in the French tradition (see Godet, 
1987 and Ringland, 1998). 
The ‘Limits to growth’ study by Meadows et al. (1972), the Bariloche world model 
study (Herrera, 1978) and the RIO study by Tinbergen et al. (1976) are other examples 
in this category. They contain strategies to deal with the perceived problems. 
 
(Multi-)sectoral studies; energy 
In response to the first oil crisis, various multi-sectoral energy models were developed, 
e.g. by WAES (1979) for the period 1985-2000. IIASA also developed various 
scenarios for energy use (see e.g. Häfele, 1980, for the year 2030). These scenarios also 
show the consequences of different levels of energy for the environment and also 
geopolitical conditions. IIASA speaks of these scenarios as ‘benchmark’ scenarios. 
‘Facing the future’ (for the year 2000) by OECD (Lesourne et al., 1979) is comparable 
to the 1967 Kahn and Wiener study. Since these scenarios differ only slightly from one 
another, a real contrast scenario is missing. 
 
Sectoral studies: Transport system 
In 1983, Svidén published a study that contained quantitative scenarios on the future of 
the car in Sweden for respectively the 1980's (crisis), 2000 (high economic growth), 
2010 (information society in transition) and 2040 (mature information society). For the 
year 2040, he concludes that only in case of a serious gasoline supply crisis, some trips 
will be replaced by telecommunications. But, a growing use of information leads to a 
demand for more face-to-face contacts (the high-info-mobility era; see also Salomon, 
1985), hence more mobility. Information technology also leads to a more dispersed use 
of space. Next, a leisure society will have its own momentum concerning car use. 
Finally, new (car)technology will make the use of cars much easier and safer. 
 
Svidén (1988) is a Delphi study, which concludes that in 2040 car-use growth, will be 
saturated, due to the rapid growth of aviation and high-speed magnetic levitation trains 
(‘maglev’). Traffic problems in cities will have been solved by road traffic information 
systems (RTI), leaving only safety to be improved. Outside cities, land use will be 
dispersed and car use will be very high. In cities, public transport will still play its role. 
On roads, hybrid clean engine/fuel vehicles will be used, supported by RTI systems. 
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Grübler and Nakićenović  (1991, p. iii) apply logistic (learning) curves to transport 
modes. They mention market saturation in leading countries and "an increasing 
awareness of the social and environmental ‘disbenefits’ associated with a further 
intensification in the use of present-day oil-based transport systems." A transition 
towards a more sustainable development path is feasible and in accordance with 
historical experience. Efficiency improvements play a major role. But, after this 
transition, the demand for energy may increase (again), yet the supply conditions may 
be very different from the past. Along the transition path we meet improvements of 
existing car technology, cumulative innovations, new fuels and new transport 
technologies (such as maglev and hypersonic aircraft). 
 
Integrative studies: Transport, land use and environment 
Masser et al. (1992) sampled the view of sixty transport experts on trends in urban 
form, regional development and transport. They should answer questions like 
- What is most likely to happen? 
- Is this your most preferred trend? 
- If not, what can/should be done about it? 
 
These answers were transformed into three scenarios (growth, equity and environment). 
Half of the experts believed that the growth scenario was most likely (everybody has a 
car, use of short take off and landing planes). About one third thought equity was the 
most likely future (little discrimination of car-use, as public transport and private car-
use are non-competitive). Only one sixth saw the environment scenario as most likely 
(radical green solutions, such as rigorous taxation and emission standards, restrictions 
on car movement, renaissance of public transport due to massive subsidies, and other 
humane car technologies). 
What they preferred was quite different. One third favoured the environment scenario, 
whereas others favoured a combination of the growth and the environment scenarios, 
which is to be expected. Transport behaviour will only change in the long-term when 
alternatives have been developed that are better than the dominant ones (cf. Grübler and 
Nakićenović, 1991). 
 
In 1995, OECD/CEMT published a study on urban travel and sustainable development 
in the next 30 to 40 years. It contains two diverging policy strategies, which resemble 
scenarios. A continuation of present policies does not stop transport and land use from 
growing. In the longer run, technology will help to ease air pollution. Also traffic bans 
and the like will help to make the urban environment more pleasant. Yet, the overall 
environmental situation will not improve. Especially global warming keeps growing. 
OECD pleas for ‘three distinct strands of policy’: best practice, policy innovations 
(land-use planning and traffic management) and sustainable development (progressively 
increasing fuel tax). They should lead to a greater choice in how to travel, where to live, 
etc. especially for those people who do not have access to a car. The study also points to 
drawbacks on transport, trade and the economy. It says that these will be either minor or 
compensated (e.g. safer traffic, or fiscal compensation for businesses). 
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Business scenarios 
From the 1970s onwards, for large business there was "an external impetus to change 
existing planning behaviour" (von Reibnitz, 1988, p. 148). The oil companies and the 
chemical industry were the first big users of scenarios, which is not strange given the 
cyclical nature of their business. The mechanical engineering branch (conversion to 
electronic engineering) followed in their footsteps. In the eighties, the pharmaceutical 
industry (new treatments, cost-cutting laws), the electronics industry (R&D) and retail 
firms (changes in consumer demand) caught on and in the mid-eighties, banks and 
insurance companies followed (new competitors in growing markets) (von Reibnitz, 
1988). 
 
With time, the use of scenarios in business firms has changed from forecasting and 
evaluation of business strategies to mapping mental processes of managers (Postma et 
al., 1995). This explains why much attention is given to the communicative aspect of 
scenario development. For a comprehensive overview of scenarios for strategic 
management, see Ringland (1998). 
 

4.5.3 Dutch scenario studies 
Many Dutch planning and advisory agencies have been engaged in various scenario 
studies. In the 1970s, most attention was given to forecasting, whereas in the 1980s, 
design was more important (van der Staal et al., 1988). In the 1990s, we may speak of a 
revival due to the fact that the social and political climate changed (van Steenbergen, 
1993). In this subsection an impression of these studies is given. 
 
A trend scenario 
In 1975 Ministry of Spatial Planning and the Environment published its ‘Study on 
urbanisation’, questioning the consequences of specific policy choices for urbanisation. 
It consists of a systems analysis, a trend scenario, three contrast scenarios (environment, 
equity, conservation of urban structures), policy instruments and consequences, and an 
evaluation. It did not match with the Dutch political planning situation and lacked a 
sound social theory, while it was unclear whether the trend scenario was a forecast or 
not (Ministry of Spatial Planning and the Environment, 1976). 
 
Sectoral studies; energy 
In the LSEO study (1976) two demand-scenarios were developed. The first one 
assumed a tripling of energy use in the period 1975-2000, due to a sustained and very 
high growth in demand. The second assumed an overall growth of one-third; a sizeable 
gap. Based on various assumptions about supply, environment and global 
developments, LSEO rejected the first scenario and recommended the second one. But, 
this scenario was not tested on feasibility. 
In Potma c.s (1977) stabilisation of energy demand (to safeguard future energy supply) 
is achieved by a combination of zero production growth, use of all available 
technological alternatives and a change of energy consumption. Based on this, fuel use 
in the year 2000 may be reduced by 70 per cent of the 1970 level. 
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The chemical industry (e.g. DSM) and the oil industry (Shell, see van der Heijden, 
1996; Schwartz, 1991) used scenarios for strategic planning. 
CPB has been a major developer of energy scenarios and model studies (e.g. CPB, 
1986; Koopmans et al., 1997, 1999). 
 
Sectoral studies; sustainable technology 
The Dutch organisation DTO supports a research programme in the area of sustainable 
technological development. Various projects in this programme (in the area of 
chemicals, housing, transport and food) have shown that it is possible to break trends in 
environmental pollution; a reduction of energy use and pollution with up to 95 % is 
feasible (DTO, 1997a,b). 
 
Modelling government 
WRR (1977) published two multi-sector scenario studies for the year 2000. The 
scenarios were developed on high economic growth and a slide towards zero growth, 
respectively. This study has been criticised for being a trend study (WRR, 1988). There 
is no active government intervention. The significant left-right distinction in the 
political landscape was more or less ignored. It also lacked methodological support (van 
der Staal et al., 1988). 
 
WRR (1980, 1983) developed different perspectives for political groupings and 
governing models (techno- versus sociocratic). The optimistic, liberal-technocratic 
scenario from Lesourne et al. (1979) was applied to The Netherlands to see which 
policy measures, behaviour of main players and environmental conditions were 
necessary to achieve a very high level of economic growth. For policy-makers the 
resulting picture stood for a relevant (desirable) future (WRR, 1988). This study has 
been called a normative one (van der Staal et al., 1988). 
 
The attempt to integrate various policy fields in one study shatters because of data 
problems, the lack of an integral theory and the (mono-sectoral) division of tasks 
between various government agencies. In focussed (sectoral, thematic) studies, serious 
information gaps may show up. Nevertheless, the results of studies that cover a small 
field are valued because they are more reliable than those of integrative studies (WRR, 
1988). 
 
A backslide 
In the 1980s, policy-making was goal-oriented and studies should have provided clear 
answers, not generate new questions. Scenarios became relatively unpopular (van 
Steenbergen, 1993). In the Fourth Memorandum on Spatial Planning (Ministry of 
Spatial Planning and Environment, 1988a, b), scenarios play only a minor role. Instead, 
prognoses and spatial concepts such as ‘urban nodes’ are used. The large and complex 
(integral) scenarios met much criticism (cf. Verbaan, 1995), for example: 
- more complexity does not lead to better forecasts or more certainty; accuracy 

depends on the content of our assumptions, not on the method chosen (Ascher, 
1978) 

- there is a tendency to focus on empirically testable hypotheses or plausibility 
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- it is difficult to fit large projects into day-to-day decision making. 
 
So, there is a tendency to use policy scenarios for "specific subjects, in which plain 
policy questions can be addressed, and enough knowledge is available to use an integral 
approach" (Ascher, 1978, p. 41). 
 
World models 
CPB used to develop econometric mono-models. This changed when in 1992 ‘Scanning 
the Future’ of the Dutch economy in 2015 was published: "a far reaching search for 
determining forces of the process of economic growth" (Witteveen, 1992, p. 2). It 
contains three different perspectives, employing five driving forces. Zalm (1992) points 
to the fact that although the future as such is unpredictable, CPB has the knowledge that 
explains which (combinations of) developments are likely and which are very unlikely. 
So, these perspectives are in fact more or less rationalisations or even calculations of the 
future. One should keep this in mind, knowing that the studies by CPB are used as 
reference guides by almost all major Dutch government agencies and research agencies. 
Scanning the Future has been widely criticised. Dekker (1996) questions CPB's general 
forecasting capabilities and the plausibility of the scenarios. The choice of the main 
policy subjects is based on current relevancy. The central issue `globalisation' of 
business activities is also criticised by Kleinknecht et al. (1996) and Nooteboom (1996). 
Julius (1992) mentions the enormous uncertainties in the fields of environment and 
energy, while specific developments may also be irreversible. By ignoring them, CPB 
may be too optimistic about solving future problems in these fields. A more 
fundamental approach may be necessary, such as green taxation. 
Roobeek (1992) argues that the micro level tends to be ignored: are there any social 
dynamics in this study? She also questions the rational, competitive and cooperative 
decision-maker. The choice of the development path is open to society. Will we 
substitute a Fordist society with a Neo-Fordist, technocratic one, or go for Post-
Fordism, which requires rather different (more socially oriented) values?  
 
In 1997 CPB (1997a) developed three new scenarios, which take us further down the 
road of Scanning the Future; Divided Europe, European Coordination and Global 
Competition. In practice, most decision-makers regard the European Coordination (EC) 
scenario as the most likely path of development. One may question the EC because of 
internal consistency: how to combine social cohesion with a high level of immigration, 
or a Europe with different speeds and a moderately high growth? Likewise, in practice 
developments differ from those forecast in this scenario (e.g. social tension is building 
up, unemployment is still very high in some countries). 
 
 

4.6 Conclusions and recommendations 
The quality of decision-making is determined by the quality of information and the way 
decision-makers interpret it. With regard to longer-term, information about outcomes 
and their probability is a major problem. For the short-term one may expect most of the 
existing trends to continue, although also in the short-term trend breaks are possible.  
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This information problem means uncertainty for decision-makers; what is the impact of 
today’s choices on welfare in the longer-term? To deal with uncertainty, a range of 
support tools has been developed. Each decision support tool has its particular 
application. For instance, in the short-term one could rely on a technique like trend 
extrapolation, but in the longer-term trend breaks are not unlikely in various areas. In 
the latter case, it makes little sense to ‘calculate’ the future (mathematical modelling), 
but it is possible to analyse past data to uncover trends in data (trend data analysis). Yet 
these trends only give partial clues about where society is heading. Future research may 
be compared with mapmaking. As the map is being drawn, so the world changes, and 
the map becomes outdated. This provides an important recommendation: do not rely too 
much on past information when dealing with the future. 
Out of these future research methods one method was chosen because of its virtues for 
longer-term research; scenarios. Scenarios can deal with developments in periods of say 
20-40 years ahead. Their widespread use is reinforced by their social-analytical 
functions (communication, identification, learning, integration and evaluation). 
In a free and open society, manageability by means of planning is a major problem. In 
Chapter 2, the gap between the desired and the likely future has been discussed for 
transport policy and spatial planning. 
Decision-makers should be flexible and change plans if necessary. So, a second 
recommendation for decision-makers is to remain flexible. Future research is not for 
bookkeepers, but for artists. Trends serve as important foundations in analysis, yet they 
are no constants, because they may suddenly break, either by natural causes or choices 
by (other) decision-makers. Institutional reform (deregulation, market-orientation, more 
exchange of resources, demonopolisation) means more volatility and instability. Hence, 
a further recommendation is - think the unthinkable. 
Decision support tools should stimulate thinking about a different future and enable us 
to sketch decision alternatives. They should help to explore and explain decision 
alternatives and show the consequences of specific decisions. 
In open futures, there are no future targets. This implies that strategies should not be 
included in scenarios. It is up to the researcher to sketch decision alternatives, while it is 
the task of the decision-maker to design strategies based upon the information acquired 
in future research. With a closed future, research becomes too focussed on policy targets 
and strategies, thereby ignoring the possibility of other options (which may possibly 
also bring the desired target within reach). This narrowness of vision increases the 
familiar ‘muddling through’ of policy-making. 
A choice in favour of open futures implies that forward-looking (forecasting) techniques 
will be employed. Backward looking techniques (backcasting) are interesting for issues 
like sustainable development or health studies. In this study we are interested in other 
applications, namely the circumstances under which decisions in transport and land use 
are made.  
 
With this discussion of research methods, the first main research question has been 
answered. 
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5 IN SEARCH OF A GENERAL FRAMEWORK TO DEVELOP SCENARIOS 
 
 

5.1 Introduction 
In this chapter the first and third level of analysis (see Section 4.1) are on the agenda. 
The first level is about the feasibility of a general framework, i.e. a general development 
method, for scenarios, while at the third level the data requirements of the scenario 
applications transport and land-use are dealt with. 
 
There are various arguments in favour of a general scenario framework. At this place, 
we will restrict ourselves to the following methodological arguments, namely 
- Transparency. It enables other people to check the assumptions (hypotheses), the 

data and the logic of reasoning. Other researchers may repeat the process. If they 
use the same assumptions, etc., they will get similar results. A transparent 
framework also reduces the risk of manipulating the scenario development process. 
In economics, a comparable venture is the growing importance of formalisation (by 
means of mathematics; see also Brakman, 1998). 

- Comparability. Policy-makers are usually confronted with lots of scenarios. If they 
are developed using a general scheme and the results of the scenarios differ 
(substantially), decision-makers can draw their attention to the assumptions and the 
logic used to develop the scenarios. It is much harder, or even impossible to do this 
if both the method and the results are different. 

- Scientific purity. With a clear and transparent framework, scenarios become 
distinguishable from other decision support tools, such as models or predictions. 

 
Some argue, that a general framework is not feasible (and also not desirable), because 
(of) 
- Each scenario is unique. It is developed for a particular application, using its own 

reasoning and hence development guidelines (see Postma et al., 1992). This leads 
to a scenario approach (which includes many different methods and techniques), 
instead of a common methodology. 

- Scientific freedom. Without a framework, one’s mind is not ‘framed in’, which 
protects one of the principal virtues of scenarios, namely their speculative nature. 
When developing scenarios one should have the courage and fantasy to enter 
‘unknown territory’. 

 
These arguments are rather invalid. Each analysis, whether it is done in the context of 
scenarios or models is a partial analysis; a subset of a larger set (of real world 
phenomena). It needs a framework which supports its reasoning. Such a framework 
should satisfy conventional scientific criteria, or it becomes impossible to review the 
results of the analysis. 
 
In our opinion the arguments in favour of a general methodology are more important 
than those against. This is why in this chapter the feasibility of a general framework for 
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scenario development will be determined. Once this is done in more global terms, it will 
be elaborated in more detail to see if the general framework needs adaptation before it 
can be used for transport and land use. In this way the second and third main research 
question can be answered. 
 
The set-up of this chapter is as follows. In Section 5.2, the feasibility of a general 
framework for scenario development is discussed. After that, the differences and 
commonalities within an existing set of scenario development methods are analysed. 
This leads to a draft of a global framework. In Section 5.3, a set of content-related 
criteria is used to refine this global layout. Section 5.4 evaluates a set of existing Dutch 
scenario studies to see how they comply with the framework developed in Sections 5.2 
and 5.3. This finishes the design of the general framework. The conclusions and 
recommendations are to be found in Section 5.5. 
 
 

5.2 Designing a general framework 

5.2.1 Introduction 
In the general literature on scenarios, various different frameworks are available. A 
cross analysis of existing frameworks is made to determine similarities and differences. 
By fusing specific elements from each of these frameworks, which fit into the working 
definition of Chapter 4, a general framework (or global scenario design strategy) may 
become feasible. 
 

5.2.2 Existing frameworks 
After a survey of the mainstream literature, six major scenario development frameworks 
were selected  (see Appendix 1). They may be divided into environment-oriented and 
strategy-oriented frameworks. At first glance, analysing this category of studies may 
seem strange since our scenario definition excludes such studies. The reason for it is 
that a lot can be learned from the choices made just before the strategic stage. 
  
Environment-oriented 
In this category the following studies are found. Bijl (1991) and Becker (1998) use a 
model containing six steps for developing a scenario. The model by von Reibnitz (1988) 
is comparable to Becker’s, but most of her attention goes to decision alternatives. Rand 
(1996) uses a framework, which is comparable in global terms. 
 
Strategy-oriented 
In strategy-oriented scenarios, the impact of specific (business) decisions on the future 
environment is sketched. This is done in Ringland (1998) and Postma et al. (1992). 
They deal with indicators and implementation of strategies. 
 
There are differences among these methods. Some of them relate to the use of strategies 
in a later stage, but there are also other differences. Some researchers distinguish 
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different steps than others (or name them differently), and the timing of specific smaller 
steps may differ among authors. Yet, the intentions of these steps (such as information 
gathering, filtering, analysis) are the same. These differences are also small enough to 
justify the conclusion that it is feasible and fruitful to use a general and step-wise 
approach to develop scenarios. We agree with Postma et al. (1992), that specific 
applications demand special treatment, which in our opinion means that additional 
criteria may be needed to deal adequately with these applications (see Section 5.3). But, 
then we are talking about finetuning, not about the logic of the step-wise method itself. 
Following this, there are two subjects for discussion: 
- the global content of the development stages (steps) 
- the details of scenario development (finetuning). 
 

5.2.3 Development stages 
The point of reference is the working definition of scenarios in Section 4.4, which 
distinguish three basic elements: 
 a description and analysis of the present situation  
 distinct roads towards several future states 
 presentation of these future states. 

 
The first two elements can be seen as the initial stages (or preludes) of scenario 
development, while the latter relates to the main stage of scenario development (see 
Appendix 1).  
 

5.2.3.1 Initial stages 
 
Justification 
In Section 1.2.1, criteria have been discussed to establish whether scenarios may be 
used to analyse transport and land-use issues. 
 
Problem analysis 
This stage involves the following steps: 
- demarcation of problem area (system borders) 
- recognition of major themes and problems 
- identification of structural changes  
- deciding about the time horizon. 
 
There is no objective way to make choices with respect to scenario development (see 
also den Draak, 1993). How they are made is not the real issue, because what matters is 
that the choices made during scenario development are transparent and can be repeated 
by other developers. If they apply the same framework, assumptions, etc., they should 
get similar results. With other assumptions, different results show up, but then one 
would be certain that the difference is caused by a different set of assumptions, not by 
the method used. 
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In an open system, demarcation is a matter of choice. If the borders of the system are 
too narrow and the focus is more on the system than on its environment, there is a risk 
that changes in the environment are not (fully) taken into account. On the other hand, if 
the borders chosen are too wide, scenarios may attempt to capture everything and 
thereby lose their signalling function. 
The choice of the main theme(s) is determined either by the researchers or by the 
commissioner of the study (or both). Budget and time constraints are also important. 
Such choices are subjective, also because one cannot look into the future to see what the 
relevant themes in future will be, other than by examining existing (latent) trends or 
informed guesses. The same applies if one has to determine whether the main 
question(s) are the right ones. Van Duijn (1986) says that it is essential for the 
researcher to develop an own vision on the problems at hand. This vision should be 
based on sound knowledge of past trends and today’s situation. Choice criteria are, for 
instance, their importance for the system (region), their complexity and their size. It is 
interesting to ask what is happening and why are things happening the way they are? 
What are main actor groups and their driving forces? 
Next comes the identification of structural changes. This refers to existing, visible 
changes. 
The final step is a decision concerning the time horizon in this part of the scenario 
analysis. 
 
Systems analysis 
After problem analysis comes systems analysis. It deals with the following issues: 
- determining relations between areas of influence 
- identifying assumptions behind structural changes. 
 
By defining the central system, the world outside the system is also defined and the 
relations between them are established (influence analysis). For instance, the 
development potential of a specific region is also dependent on (uncertain) 
developments in other (nearby) regions. It is not necessary to consider these regions in 
the same manner as the central region. A more global approach may be appropriate. 
In a social system with its open nature, defining the boundaries of the main system is 
not straightforward. Usually practical considerations, such as the wishes of the 
commissioner (see also Hupkes, 1982), determine what will be analysed and in what 
manner. This explains the arbitrary nature of such choices. 
 
The conceptual or scenario model 
A scheme (graphical representation or table) is used which contains critical factors and 
their (dependency) relations. It gives a global insight into the functioning of the central 
system and reduces complexity. Because of the qualitative nature of the scenarios, no 
formal model, like a mathematical model is used. 
 
 
Baseline analysis 
This covers: 
- formulation of research aims and questions 
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- scanning and evaluation of current knowledge 
- the final decision about time perspective. 
 
Historical data (trends) and the present situation are described and analysed (explained). 
For instance, with regional economic development, an overview is given of the number 
of people employed and unemployed in the past 5 to 10 years, or the number of firms 
settling and moving. 
 
In our opinion, it is important to focus on the signalling function of scenarios 69. So, 
instead of trying to optimise our knowledge on well-know parameters (“we need more 
data”), it seems more adequate to look for data on less well-known parameters and 
especially on parameters that are overlooked by other studies. But, even if no data is 
available on specific parameters, it is still important for a scenario project to point to 
their existence. The importance and quantity of data are also related to the level of 
aggregation. 
Finally, when dealing with a multi-actor, or a multi-objective environment, a conflict 
analysis should be part of the baseline analysis (Vakgroep Planning en Beleid, 1982). 
This analysis distinguishes the different actors and their interests, and possible, likely or 
existing conflicts. It is usually based on interviews with stakeholders and desk research 
(as in Chapters 6 and 7). 
 
Future analysis 
How likely and certain are specific developments? Will existing trends continue (a 
business as usual scenario)? With a moderate growth of specific variables this may be 
the case. But, the scenario becomes quite different with exponential growth. In that 
case, a paradigm change is likely, although - because of the inertia in social systems and 
behavioural conservatism - most people will question its feasibility even if they agree 
that it is desirable. 
Based on data analysis and qualitative expert judgement, tables can be built in which 
two main categories will be distinguished: 
- ‘certain’: referring to the so-called ‘predetermineds’ or relatively stable conditions 70 
- ‘uncertain: referring to variables which are regarded as rather flexible and may 

cause instability in the system 71. 
 
Part of this stage also concerns practical considerations, such as the relevant time 
period. For example, for spatial issues a period is chosen in which significant changes in 
land use are feasible (20 years or more). For technical change, this period is shorter 
(some 10 years; Wegener, 1993). 

                                                             
69 The other functions of scenarios are also important, but if the signalling function is not dealt with 
adequately, the other functions are also impacted. 
70 Shell speaks of predetermineds as development which are “inevitable, unstoppable save by a major 
miracle or worldwide disaster that would mean the end of life as we know it.” (Davis-Floyd, 1996, p. 2) 
Their scenarios are stories woven around the interaction of these predetermineds and many the 
uncertainties.  
71 To give an example, if a price rise seems inevitable, it is treated as a predetermined. In this case one of 
the uncertainties is the impact of a policy which tries to mitigate this price rise (Davis-Floyd, 1996). 
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Bijl (1991) mentions various tools to collect trend data, which may be used depending 
on the circumstances (are historic data available or not, etc?). Some of them are 
quantitative (such as historic time-series), others qualitative in nature (including Delphi-
related expert questioning).  
Future analysis helps to rethink and possibly also to rebuild the conceptual model. 
Maybe we have to add or remove specific variables. Such a decision is easier after one 
or more mini-scenarios (test-cases) have been developed. Distributing these checklists 
among colleagues or (other) outsiders may produce some interesting results. 
It is necessary to prevent the use of ‘soft’ data outside the context of the scenarios. 
Without this context, decision makers tend to forget the assumptions and reasoning; 
‘data’ may become facts in decision-making. This can be avoided by keeping this stage 
as implicit as possible and integrating its results in the next stage, especially if the 
analysis period is relatively long (hence volatility becomes greater). 
 
Project design 
In this final step the following takes place: 
- formulation of research questions for the main stage 
- design of main phase 
- formation of the project team 
- planning issues. 
 
The research questions for the initial stages of scenario development may differ to some 
extent from those for the main stage due to new data, a new vision on the problem or 
new developments. Especially with a large-scale project covering several years, there is 
a real risk that the world will change in the course of the project. Government policy 
could change unexpectedly (extreme case: what happens if the main problem discussed 
in the scenarios is no longer relevant?). So, the research team should not lock itself in, 
but stay in contact with the real world during the project 72. 
There should be a clear line from baseline analysis to future analysis; large deviations 
are only justified if trend breaks are likely (Bijl, 1991). 
 

5.2.3.2 Main stage; scenario construction 
This step concerns the choice of: 
- Scenario type. Given the definition of scenarios, the scenarios will be forward 

looking and will not deal with strategies; 
- Scenario elements. This relates to the number of subjects per theme field and their 

content, such as economic growth, ageing; 
- Assumptions. For each element the research team develops a set of assumptions. 

This set is different from one scenario to another, in order to separate the scenarios. 
Assumptions are developed using available information, information and logic. 
During this process a simple form of sensitivity analysis takes place, as far as 

                                                             
72 There are cases, where scenario teams did nothing but work on the scenario project. Such a mental or 
even physical ‘lock in’ is prevented if other people frequently read and comment the results, and by 
working on other projects as well. This is also done in Chapters 6 and 7. 
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possible in a qualitative approach. This is done by developing several different sets 
of (mini)scenarios using different assumptions. By comparing these sets, the impact 
of back-reasoning is removed. The assumptions of the remaining scenarios are then 
kept constant. Next, the scenario elements are clustered together per field. All this is 
achieved using (simple) logic; 

- Red line and critical incidents. In each scenario a red line (theme) is used, which is 
reflected in the name of the specific scenario. Depending on the scenario context, 
assumptions are made about critical incidents (trend breaks or temporal fluctuations 
in parameters); 

- Main driving forces. Examples are entrepreneurial responses and the demand for 
transport; 

- The number of different scenarios. Minimum of two (contrasting) scenarios are seen 
as adequate in literature (see e.g. von Reibnitz, 1988). In most scenario studies one 
finds three different scenarios, two of them being more or less opposite (or even 
extreme) cases, the third situated somewhere in the middle. Since most people do 
not like ‘extreme’ pictures, the middle of the road case is frequently seen as the 
most likely, and used as a reference guide by policy-makers. To prevent this, we 
will develop four scenarios in Part B. In general, the more scenarios one develops, 
the harder it becomes to reduce overlap, in many cases one ends up with a lot of 
variants instead of distinguishable scenarios. 

 

5.2.3.3 Comparing development approaches 
From Appendix 1 various similarities and differences between the different 
methodologies may be deduced. We will deal with the 
- application field 
- similarities 
- differences. 
 
Application field 
The book by Bijl (1991) features methodological issues and an application, as well as 
scenarios for the health industry. Von Reibnitz (1988) and Ringland (1998, based on the 
method developed by P. Schwartz (1991)) feature scenarios for various branches of 
industry, while Rand (1996) sketches the future of air transport in relation to airport 
capacity and government policy. Becker (1998) is a scientific book on scenario 
methodology and strategy with no practical examples of scenarios. It is intended for 
large-scale scenario projects that take several years to complete, and features large 
development teams working in a political force field. 
 
Similarities 
The problem analysis is a common first step in five out of six approaches. A second step 
is the identification of the key forces that are relevant for (or cause) the problem and the 
decision situation. Then comes the classification of determinants to see which are the 
certain/uncertain ones (driving forces, pre-determiners and uncertainties), and finally 
there is the development of scenarios. 
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Differences 
There are also differences. First, there is Bijl (1991) who mentions the justification of 
scenarios. This step is not (explicitly) mentioned in the other approaches. Next, the 
approach by Becker is very detailed; he pays much attention to procedural aspects. 
Various tasks, which he distinguishes, are combined by other authors into one task, and 
sometimes take place at a different moment than he proposes. The approach by 
Ringland is the most practical one. Ringland describes the main stage in much detail, 
while in Becker little can be found about the details of this step. In the approach by 
Rand, explicit reference is made to quantification and modelling, while in the other 
approaches this link between scenarios and modelling is (much) weaker. 
 
Conclusion 
It becomes apparent that the scenario methods used by different authors working in 
different branches and countries shows striking similarities. The differences found may 
be contributed to the incorporation of strategies in the scenarios on the one hand and 
specific demands of the study areas. The splitting up of different tasks to develop a 
scenario is logical, but in practice these activities are related. This, and the iterative 
nature of various exercises mean that these steps are likely to be performed in parallel 
instead of in sequence (see also Vakgroep Planning en Beleid, 1982; Becker, 1998). 
Some stages may be omitted or reduced, e.g. if the reader group is already familiar with 
the topic at hand. 
 
 

5.3 Refining the global framework 

5.3.1 Introduction 
In this section we will refine the framework by discussing the following aspects: 
a. General aspects 
b. Thematical aspects 
c. Policy aspects 
d. Logic and quantification 
e. Communicative aspects 
f. Policy strategic aspects. 
 
This list of aspects was developed after reading various scenario studies in other fields 
of research. The thematical aspects were derived from Chapter 2. 
 

5.3.2 General aspects 
Under this heading aspects we deal with: 
 
1. Demarcation of the scenarios: 

 spatial scale (international, national, provincial/regional, local) 
 level of detail (high, medium or low level) 
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 time horizon 
 number of distinct scenarios and variants. 

 
2. Main development stages. These are deduced from the working definition of 

scenarios of Section 4.4: 
 availability of a (detailed) baseline analysis 
 the way in which the transition between present and future is shaped 
 direction: forward versus backward looking 
 open futures (forecasting) or non-open futures (backcasting) and whether the 

future is described as possible (‘could be’) or desirable (‘should be’). 
 
3. Scenario development team: 

 the number of developers (team size: small: < 5, middle: 5-10, large > 10) 
 the time needed to develop the scenarios (short period: < 1 year, long period: > 1 

year). 
 

5.3.3 Thematical aspects; transport in relation to land use 
From the discussion in Chapter 2 the following aspects of transport and land use were 
deduced: 
 type of transport (passenger transport, freight transport; all modes, specific modes) 
 main theme (accessibility, traffic safety, demand (latent), supply, collective 

transport, private transport) 
 external developments (spatial, institutional, demographic, socio-economic, 

technical, life-style/culture developments, etc.) 
 uncertainties (technology, behaviour and policy). 

 

5.3.4 Policy aspects 
The government is an important actor. This makes it necessary to deal with the relevant 
policy level (national, regional, abroad) and social and distributional aspects and 
consequences of developments. The latter are important, because people tend to resist 
change with unwanted consequences, which attributes to uncertainty. 
If there is a major private developer or landowner who has a policy of its own, it is 
necessary to mention its interests as well. This is done in the scenarios, starting with the 
conflict analysis, not here, because this section is about policies of governments. 
 

5.3.5 Logic and quantification 
The logic of a scenario contributes to its plausibility 73. Three aspects are important: 
 
 
 

                                                             
73 See also Subsection 4.3.4, however. 
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 Consistency 
Consistency may relate to internal consistency (for mathematic models), theoretic 
consistency (for conceptual models), or among a group of experts (for expert-based 
scenarios). If there are no inherent, insolvable conflicts within a scenario, one may 
speak of internal consistency. It is necessary to prevent the following mistakes: 
- conflicting goals, which are not, only partially, or dubiously solved (by a 

‘superactor’ like government or previously unthinkable consensus) 
- conflicting instruments within the same scenario (e.g. transport growth restriction 

and accessibility without policies targeting specific user groups, e.g. because of 
equity). 

 
Internal consistency may be assured in various ways. For example, an expert group may 
discuss the consistency, or a set of tables (matrices) may be used, which also acts as a 
presentation tool. A combination of both ways is used in Part B. 
 
Consistency is important, but if the force field changes in future, then something which 
seems consistent now, may not be consistent in the future anymore. To deal with this 
phenomenon, we need to think in terms of trend breaks and especially see them as 
natural, instead of ‘unnatural’ (Ministry of Spatial Planning and Environment et al., 
1997). 
 
 Diversity 

If scenarios show a lot of overlap, one should speak of variants. Maybe it is possible to 
amalgamate these variants into one scenario, thereby rationalising on the number of 
scenarios. Variants may be useful for the design of strategies, however. 
 
 Quantification 

During scenario development, data is used to substructure scenarios and increase their 
plausibility. To many people quantification strengthens scenario analysis, since data are 
controllable and comparable between scenarios. The following distinctions can be made 
about the use of data: 
- quantification: simple or complex transport economic or spatial model, trends, 
 estimations 
- qualification:  support by external experts. 
 
The scenario user should be able to repeat the scenario experiment, which means that 
the data should be checkable. In reality, analysts tend to hide certain details from 
outsiders, which may be quite logical from a commercial perspective, but hinders closer 
examination, repetition and may reduce the plausibility of the scenarios. 
 

5.3.6 Communicative aspects 
If a reader can relate to a scenario, he is able to empathise with it. In particular, it should 
be 
 Understandable: the scenarios should be written in a clear language 
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 Easy to digest: the size and the layout of the scenarios should not hinder the reader 
from understanding the message. 

 
These are subjective, but important criteria, which can be established by letting 
outsiders read the scenarios and comment on these aspects. If a scenario meets these 
criteria and the data are checkable, one may say that it is complete, which makes it 
score well on communicative value. 
 

5.3.7 Policy strategic aspects 
The learning function of scenarios makes it important to elaborate the implications of 
specific scenarios. Of particular importance is whether the reader gets a better insight 
in the main themes, which relate to: 
 how to develop or adopt government policy 
 information about the decisions of other actors. 

 

5.3.8 Missing aspects; scope for further research 
No study is complete. This also applies to scenarios so we may ask, what is missing? 
This relates to essential methodological issues. It is also interesting to check whether 
there are subjects, which may be researched further? 
 
In the next section, this environment is used to see how these aspects have been dealt 
with in a set of Dutch transport and land-use scenarios. 
 
 

5.4 Dutch scenario studies classified 

5.4.1 Introduction 
In this section a set of Dutch scenarios dealing with transport will be examined to see 
how they match with the framework of Section 5.2 and with the aspects of Section 5.3. 
Main results will be presented here, while a detailed list of results can be found in 
Appendix 2. This evaluation is a qualitative one. A draft of the results was sent to the 
authors of these studies. Their (minor) comments have been used to finalise the results. 
We will count the observed occurrences of a variable within this group of fifteen 
scenarios. The results are used to make statements about the application and adaptation 
of the ‘step-wise’ scenario development scheme. This way of examining earlier studies 
to derive general patterns is also known as meta-analysis. 
 
It is neither feasible nor cost-effective to retrieve and analyse all studies in a certain 
area. It may also be assumed that the benefits of retrieving an additional study in terms 
of its influence on the results of the analysis are limited, while each choice is a discrete 
choice in a continously expanding set. 
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The studies chosen for further analysis should satisfy the following criteria. They 
should: 
 contain at least two scenarios 
 comply with the working definition in Chapter 4 74 
 be real scenarios (no projections or scenario toolboxes) 
 have been developed during the eighties and nineties 
 be freely available 
 deal with transport in relation to land use 
 include The Netherlands. 

 
A set of more than thirty studies was analysed using these filters. As a result, the 
following fifteen scenarios will be considered for a comparative analysis: 
 
1) Bereikbaarheid Noord-Holland, toekomstbeelden voor 2040 by Visser et al. 
(1995). 
This is a study about the accessibility of the province of North-Holland in 2040. 
 
1) Gebiedsuitwerking Den Haag-Rotterdam, Verkenning 2010-2030 by Provincie 

Zuid-Holland, Platform Zuidvleugel (1998). 
This scenario study deals with possible uses of space in the central area of the province 
of South-Holland for the years 2010 and 2030, respectively. 
 
2) Goed op Weg, Naar een trendbreuk in het goederenvervoer by Peeters (1993).  
In this study the scope for a drastic change in freight transport is discussed. 
 
3) Kiezen voor Openbaar Vervoer: “OV Maal Twee”, Samenvatting, conclusies 

en aanbevelingen by McKinsey (1989). 
This study explains what is needed to achieve a doubling of public transport use. 
 
4) Naar een economische visie voor de Rotterdamse regio, 4 scenario’s by 

Gemeente Rotterdam, 1996. 
This was an economic study for the Rotterdam region. 
 
5) Omgevingsscenario’s Rijkswaterstaat 1995, CREOPS by Ministry of Transport 

and Public Works (1995a). 
A think-tank of the Ministry of Transport developed this set of background scenarios. 
 
6) Pasport: Policy Analysis and Scenario Development for Passenger Transport, 

phase 1, Main volume and Supporting Volume 1: Reference scenarios by van de 
Riet et al. (1996). 

This is another study by the Ministry of Transport for passenger transport. 
 

                                                             
74 A few methodologically very interesting studies were added, which do not fully conform with the 
scenario definition.  
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7) Project Questa, Verplaatsen in de toekomst by Ministry of Transport and Public 
Works (1998c). 

This is the follow-up of the previous study. 
 
8) Scenariostudie Rail 21 by NS (1994). 
A study by Dutch Railways dealing with the demand, the implications and options for 
more transport by rail. 
 
10) Schoon op Weg, Naar een trendbreuk in het personenvervoer by Peeters (1988). 
This is the predecessor and counterpart of the Goed op Weg study; this time for 
passenger transport. 
 
11) Toekomstbeelden van Mobiliteit in een Duurzame Samenleving "MODUS", 
Een gedachtenexperiment by Bakker et al. (1993). 
This study deals with the implications of (drastic) changes in land use on transport 
demand. 
 
12) Trends op visite, Een onderzoek naar de invloed van sociaal-culturele trends 
op de relatie arbeidsmarkt, sociale netwerken en sociaal verkeer by Asseldonk et al. 
(1995). 
This is a study dealing with the impact of social-cultural trends on (inter alia) transport. 
 
13) Verkeer en vervoer in 2015, Een essay over mogelijke scenario’s voor 
Nederland en hun consequenties voor de inrichting van de Randstad by Verroen et 
al. (1990). 
This study deals with the relation between compact/dispersed land use and transport 
demand. 
 
14) Verslag van de scenariobouwdag internationale ontwikkelingen (CREOPS) 
d.d. 9 februari 1996 by Ministry of Transport and Public Works (1996c). 
This study is part of the initiative of the CREOPS project. 
 
15) Wegwijzers naar 2050, Verkeer en vervoer in de 21e eeuw by Gerwen et al. 
(1998). 
This is a very long-term study about future energy use. 
 
It would be interesting to know, whether and how these scenarios were actually used by 
the people, who commissioned them. In policy documents, one may find references to 
CPB scenarios or RIVM studies, but references to other scenario studies are usually not 
found. 
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5.4.2 Main results 

5.4.2.1 General aspects  75 
 
Highest scale level 
When dealing with transport within Dutch borders, it does not come as a surprise that 
the highest scale level is in most cases the national level. 
 
Scale International National Regional Local 
n = 15 3 7 5 0 

 
Level of detail 
In most studies, the futures are painted in much detail with large text blocks and many 
tables. 
 
Detail High Medium Low 
n = 15 13 2 0 

 
Time horizon 
Eight out of fifteen scenarios deal with the period up to 2015 (medium term). The 
longest time horizon is 2050. 
 
Year 2000 2010 2015 2020 2030 2040 2050 
n = 15 0 2 6 2 2 2 1 

 
Number of scenarios 
Most of the studies make use of two or four scenarios. This is also the median value. 
 
No. of scenarios 2 3 4 > 4 
n = 15 3 3 7 2 

 
Number of variants 
Variants are not found in most studies. This means that they show little or no overlap. 
 
No. of variants 0 1 2 3 4 
n = 15 13 0 0 1 1 

 
Baseline analysis 
Most of the studies contain a (detailed) baseline analysis, in a few cases in a limited 
fashion. 
 
Baseline Full `Limited  No 
n  =  15 10 3 2 

 
 
 
                                                             
75 The same list of aspects as in section 5.3 is used. 
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Trend break 
In all studies we find one or more scenarios, which contain a sharply changing trend in 
one or more themes. 
 
Trend break Yes No 
n  =  15 15 0 

 
Forward or backward looking 
Most studies are forward looking. 
 
Technique Forward looking Backward looking 
n  =  15 11 4 

 
Possible or desirable futures 
If we look at the scenario type, we see that various studies deal with desired futures or 
contain ‘elements of desire’, hence contain normative elements. 
 
Type Possible Desirable Both 
n  =  15 10 1 4 

 
Number of developers 
Developing scenarios is usually teamwork, but this is not always necessary (see Part B). 
If the men and women engaged in advisory boards of scenario development are 
included, then the number of developers can be quite large. 
 
No. of developers Small (< 5) Medium (5-10) Large (> 10) 
n = 15 3 1 11 

 
Time needed to develop the scenarios 
The large number of people working on a study may explain why the average time 
needed to develop the scenarios is relatively short. 
 
Time  needed Short (< 1 year) Long (> 1 year) 
n  =  15 11 4 

 

5.4.2.2 Thematical aspects 
 
Type of transport 
Most scenarios deal with passenger transport only because less attention has been paid 
to freight transport issues than to passenger transport in most policy documents (see also 
Chapter 2). 
 
Type of transport Passenger transport Freight transport Both 
n  = 15 9 2 4 
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Main themes 
From the following table it becomes clear, that the use of space and spatial planning are 
not the main issues in most scenario exercises; transport themes dominate. This means 
that most authors do not assign a central role to land use in transport developments. 
 
Main 
theme 

Accessibility
. 

Infrastructu
re 
capacity 

Transport 
Future 
(general) 

Collective 
transport 
future 

Future of 
the private 
car 

Spatial 
plan/ 
land use 

n = 15 1 1 2 1 1 3 
Local 
economy 

Lifestyle Environment Energy Demography Other 

1 1 2 1 0 1 
 
Uncertainty 
Uncertainty is present in the majority of the scenarios, but no explicit reference is made 
to it, which is remarkable. 
 
Uncertainty Technological Socio-economic Foreign 

developments 
Government 
policy 

Yes 7 7 2 11 
No 8 8 13 4 

n  =  15 
 

5.4.2.3 Policy aspects 
In this category two issues are selected: relevant policy level and attention to social and 
distributional consequences. 
 
Relevant policy level 
The national policy level is mentioned in the majority of studies as the highest policy 
level. 
 
Level National Regional Policy abroad 
n = 15 13 2 0 

 
Social and distributional consequences 
In almost all scenarios, the social and distributional consequences are sketched (to a 
considerable extent). 
 
Attention given Yes No 
n = 15 14 1 

 

5.4.2.4 Logic and quantification 
 
Supporting tools 
Despite the qualitative nature of scenarios and the high level of uncertainty, most 
authors find it necessary (or desirable) to add quantitative statements to their exercise. 
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In many cases, one finds complex transport-economic or spatial-economic models, 
which show the impact of specific developments. Finally, external expertise is 
frequently used to develop the scenarios. 
 
Tools No model Simple model Complex model External expertise 
n = 15 3 1 11 10 

Note: More than one category is possible 
 
Assumptions, data and model 
In all scenarios it is possible to evaluate the assumptions and choices made in the 
scenarios 76. Checking the data is less possible, while checking the models is in most 
cases impossible. In a few studies no model is used, which reflects the purely qualitative 
nature of these studies. 
 
Checkable data Available Partially available Not available No model 
Assumptions and 
choices 

15 0 0  

Data 6 3 6  
Model 2 0 10 3 

n = 15 
 
Consistency 
A close analysis of the scenario content did not reveal internal inconsistencies. We have 
not (or could not) check the (mathematical) consistency in the quantitative models. 
 
Consistency Sufficient Doubt 
n = 15 14 1 

 
It becomes apparent that while assumptions and choices are usually transparent enough, 
this is not always the case with the data and the quantitative model used to support the 
scenarios. In those cases, the outcome of ‘quantification’ cannot be checked. 
 
Diversity 
In most of these scenarios there is sufficient diversity (no overlap). 
 
Diversity No overlaps Some overlap Considerable overlap 
n = 15 12 2 1 

 

5.4.2.5 Communicative aspects 
The communicative value of the scenarios is a very important benchmark. The 
perceived lack of transparency (data and model) means that various scenario studies are 
not complete. One may therefore question the relevancy of using a model as a support 
tool for these studies. 
                                                             
76 This can be a major problem, however. Rotmans et al. (1999, p. 4) analyse a set of European scenarios 
on sustainable development and conclude that “key assumptions and underlying implicit judgements and 
preferences are often not made explicit”. 
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Communicative aspects 
 
Communicative 
aspects 

Satisfactory Could be improved Not satisfactory 

Understandable 15 0 0 
Easy to digest 13 2 0 
Complete 5 0 10 

n = 15 
 

5.4.2.6 Policy strategic aspects 
It is interesting to see that the government (still) has an important role to play when it 
comes to shaping future society. Pro-active policy is called on in many cases. But, there 
is also an important role for individual behaviour in changing (negative) developments, 
supported by transparent, goal-oriented government policy. 
 
Policy strategic issues Yes No 
Insight improved 13 2 
Role of policy 14 1 
Decisions of other actors than the government 12 3 

n = 15 
 

5.4.2.7 Aspects missing; further research 
The scenario studies led to interesting results. In only one case no reference was made 
to scenario methodology, but that did not affect the results of the particular study. 
We feel that some issues could be given more attention with further research: 
 
Issue Further research 
Uncertainty Especially with regard to technological and socio-economic parameters 

(driving forces) 
Feasibility; economic 
analysis 

Preconditions for behavioural change 

Role of government How to deal with ‘autonomous’ developments, etc. 
Methodology In some cases more reference to methodological aspects 

Justification in relation to uncertainty and quantification (see Conclusions) 
n = 15 
 

5.4.2.8 Special demands 
Developing a transport scenario is not different from developing a scenario for another 
application field. This means that the general step-wise approach to develop a scenario 
as discussed in Section 5.2 and 5.3 needs no (fundamental) adaptation. Where transport 
scenarios differ from other applications is in the thematics of the scenarios. This is 
logical, given the fact that a transport system is different to, for example, medicare, 
sports or nature. When dealing with transport in relation to land use, it is necessary to 
take a (very) long-term perspective, which ties in with a high level of uncertainty. 
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5.5 Conclusions 
A general development framework for scenarios is important to achieve transparency, 
comparability and scientific purity. Although some writers in general literature refrain 
from using such a framework - as each project has its own, specific, demands - almost 
all the transport studies analysed follow some kind of step-wise method to develop 
scenarios. Where they differ is in the amount of attention given to each step. Sometimes 
a step is not explicitly mentioned or it may be incorporated in another step. Steps may 
also be invisible to a reader, who only sees the results of the scenarios (as main text). 
This is no problem as long as the steps themselves are discussed in an appendix. 
If we start with the justification of the tool scenario for the specific application, the 
following results appear. First, in many studies no explicit reference is made of 
uncertainty. Second, in many studies (complex) models are used to calculate the impact 
of specific developments. This leads to two problems. First, there is the question of how 
the qualitative results are translated into quantitative results. Second, quantification in 
long-term studies might give the reader a false sense of certainty. Calculation makes 
sense for short-term studies, however. 
In problem analysis scenario developers identify basic problems in the system and in 
the environment. In practice this is not a problem. Scenario developers also must have a 
vision on the future of these problems. One may say that where trend breaks are 
mentioned, this vision may be available. But, this is only true if an explanation of the 
trend break is given. For instance, it might be tempting to mention a future world 
without pollution, but if the mechanisms to reach such a condition are not available or 
not working, it may turn out to be a utopian instead of a realistic picture. 
In systems analysis the relations between the many variables and the impact of 
developments in the environment on the main system (and vice versa) are determined. 
This demands an explanation model (theory). While one has to acknowledge that this 
theory is based on current knowledge, there is no reason to assume that it will be future-
proof as well. By mentioning and working out trend breaks, alternative development 
theories come to the fore. 
Baseline analysis deals with the formulation of research questions, data gathering and 
analysis and interpretation. But, data is only a starting point, not a hard core. Some 
authors acknowledge this by making a distinction between predetermineds and other 
variables. These predetermineds are seen as constants in the view of time. An example 
is the demand for food, as people have to eat to stay alive. But, the amount and 
composition of food may change, also due to changes in food supply. So, thinking in 
predetermineds (or categories in general) does not really reduce uncertainty. An 
important ingredient is conflict analysis, which deals with (potential) conflicts between 
different developments; a cause of uncertainty and trend breaks. 
In future analysis the data gathered in the previous steps is used to identify trends and 
trend breaks (or critical incidents). 
The main stage of scenario development is building them. In many studies, and 
especially the qualitative, story-like ones, this is what the reader of the scenarios is 
confronted with. 
 
We are now able to answer the second main question of this study: 
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 Is a general framework for scenario development feasible? 
 
The experience of this chapter is that it is feasible to develop a general framework. This 
conclusion is based on a comparative analysis of theoretical literature on scenarios and a 
set of scenario studies. 
Researchers can use this framework to develop scenario sets. Other researchers can 
derive similar results if they use the same framework. By using a different set of 
assumptions, etc., but the same methodology, other results will show up, but, and this is 
essential, in this case the differences come from the assumptions, etc., not from a 
different methodology. Hence, with such a general framework, it becomes possible to 
compare studies made by different researchers. It is essential that the method is 
transparent. In cases where the scenario report only contains plain pictures of the future, 
but not the assumptions and reasoning behind them, the experiment cannot be checked 
nor repeated, which tends to limit its value. 
 
With respect to the set of scenarios analysed in this chapter, the following observation is 
also interesting. Scenarios, which are developed using a group-approach, have a 
tendency to filter out ‘outlyers’, because the development process is likely to lead to 
consensus. Hence, trend breaks are less likely, and no signal shows up when and where 
things may eventually go wrong. Likewise, if decision-makers develop scenarios 
themselves, they have little reason to be critical about their own policies. 
 
We now arrive at the third question of this study: 
 
 Do the fields of transport and land use put special demands on the framework, and 

if so, how can these demands be incorporated into the general framework? 
 
Transportation does not call for a structurally different approach for developing 
scenarios. Transport and land-use are socio-economic activities like any other activity. 
Nonetheless, specific aspects and mechanisms of transport and land-use should be 
described in the scenarios. This leads to additions, but not to changes of the general 
step-wise approach. 
 
Scenario contents 
Is there also commonality with respect to scenario contents? Starting with general 
aspects, we found that the majority of these scenarios do not deal with the very long-
term. This has important implications for spatial planning, because it gives limited 
scope for large-scale changes in the way land is used. Most developers favour a 
forward-looking (forecasting) approach. In many scenarios trend breaks can be found, 
in various cases these are structural and may demand important changes in the way 
people live, work and travel. Development teams are usually large. Many of them 
needed less than a year to finish their work. 
In most transport scenarios, attention to freight transport is limited or absent. As most 
studies are commissioned, this may have been done on purpose. Nonetheless, the 
conflict between passenger and freight transportation and the environmental and 



 

131  
 

 

 

liveability aspects of freight transport are such that more attention for freight transport is 
called for. 
There is a strong commonality of themes in the scenarios. Only in few scenarios are 
other themes also mentioned, such as agriculture. Land use and spatial planning and 
their (two-sided) relation with transport get limited or no attention in the scenarios. 
In nearly half of all the scenarios hardly any or no reference is made to uncertainty. One 
may however argue that the use of more than one scenario is an implicit reference to 
uncertainty. This, may, however not be sufficient for all users to understand the full 
implications of uncertainty. 
 
Logic and quantification are also important aspects. Logic refers to analytical steps 
taken to develop the scenarios (assumptions, etc.), while quantification refers to the use 
of data and models. Scenario logic is usually transparent to the reader. Quantification is 
frequently found, with complex models and estimations about future developments. 
There is no doubt about the forte of formal logic used in (mathematical) models, but the 
problem is that in various cases either the model or the data or both are not contained in 
the study report. This factor makes it hard to check the validity of the data, respectively 
the content of the model (structure, definition, shape of equations, algorithms, etc.). The 
value of quantification may be questioned if this occurs; a kind of black box emerges. 
Conclusions based on it cannot be checked, and therefore have to be used with great 
caution in order to prevent biasing of the decision-making process. One may also 
question the benefits of using complex instead of simple calculation models; complex 
models do not necessarily outperform simple models. The ‘fit’ may be higher if more 
variables are used, but the data requirements and the costs to develop and maintain the 
model may be(come) prohibitive. Qualification is a major tool for developing scenarios. 
External expertise is used in many cases (e.g. in workshops). 
In almost all the scenarios there is a sufficient level of internal consistency, but we were 
unable to check the (mathematical) consistency of the calculation models used. 
Therefore outsiders are unable to repeat the quantitative results of the scenarios. 
Diversity is another basic criterion. In certain cases we found some or considerable 
overlap, which means it is better to speak of variants here. Variants are very useful 
when it comes to designing strategies, but we are not dealing with strategies. In general, 
the more scenarios developed for one theme, the higher the chance of overlap occurring. 
 
The communicative value of scenarios may be defined in terms of whether what is 
written is also logical, whether the scenarios are easy to digest (not too many details, 
layout, etc.) and finally, whether something is missing, raises questions, etc. Here much 
emphasis was given to the functioning of the calculation model. If there were reason to 
doubt the value of this model, a ‘not complete’ would be given. In more than half of all 
studies this was the case, which is remarkable. 
 
A scenario is a learning tool, both for policy-makers (policy strategic aspects) as well as 
for other people. In many cases something can be learned from the scenarios. In line 
with our finding, that most scenario developers applied one or more trend breaks, an 
important role for government policy (depending on the scenario, of course) and for 
drastic behavioural changes, was also foreseen. 
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Only one study made no reference to methodology. In a few other cases, where a story-
like approach was followed and scenarios were developed using workshops, conceptual 
issues were transferred to appendices or separate reports. There is scope for further 
research in our opinion, most notably about uncertainty, while the role of government 
(win-win strategies to change people’s behaviour) may also be analysed somewhat 
further. 
 
Strong and weak points of the step-wise method 
Based on these observations, it is possible to say more about the strong and weak points 
of a step-wise approach. To start with the strong points, the step-wise approach is an 
appropriate approach to scenario development. It is also a transparent one. A negative 
point is that it assumes that the scenario project can be cut into distinct steps. In practice 
this is not always feasible, while iterations may lead to strong interference between the 
different steps. Instead of a pure serial approach, a parallel one may emerge, which puts 
additional demands on project management. A second negative point is that too much 
attention may be given to data gathering and analysis, while ‘data’ about the future is 
not available; usually available instead are estimations, trend extrapolations, visions and 
hopes. One should not rely too much on quantification, as the figures may start a life of 
their own, yet they have little meaning outside the context of the scenarios. 
 
Scope for improvement 
Sufficient attention should be given to the justification of scenarios as an analysis tool 
for a particular application. If a commissioner wants detailed calculation, a prognosis is 
much more suited and feasible, as long as we are dealing with a relatively short period 
of time and the field under consideration lends itself. In Chapter 4, a clear distinction 
was made between scenarios and strategies. Once this distinction is lost, there is a risk 
that the analysis becomes too focused on particular, temporary, issues. Scenarios are 
tools for exploring the unexpected, the uncertainties, while the certainties (such as 
known problems) are taken at face value. With too much emphasis on strategy, one may 
even end up with policy scenarios. Moreover, if quantification is used, the reader should 
be warned about the limitations of such an approach, namely that quantification makes 
sense if one has reliable data, if one deals with the short-term using specific 
assumptions and for specific applications with limited volatility in terms of results. It 
makes little sense to use quantitative methods if there is no data or if the data is not 
reliable and when dealing with the longer-term. In all cases, it is necessary to inform the 
user not to treat the results of quantification as real values. The best way to do this is by 
using an appendix or a separate report for quantification with a clear introduction stating 
the limitations of quantification. The relation between land use (and spatial planning) 
and transport also could be elaborated more in transport scenarios. By dealing ‘sec’ with 
transport, a major cause of transport is in fact neglected. More attention could be given 
to uncertainty. It is logical that the scenario pictures are sketched in ‘certain’ terms, but 
in rest of the process more can be said about uncertainty. In the scenarios of Chapters 6 
and 7 this is done in several steps of the development process. In this way, the reader 
becomes better aware of the limitations of a scenario. 
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Part A is now finished. In Part B, the main findings will be applied in two sets of 
scenarios. In Chapter 6, the focus is on the city of Delft and its core region, Haaglanden, 
where the interaction between land use and transport is modelled using three spatial 
scale levels. Chapter 7 sketches four futures for a booming part of Amsterdam: the 
South Axis. In essence the structure of the cases is similar, but Chapter 6 is larger than 
Chapter 7, in order to determine whether small and large case studies can be written 
using the same development approach. Finally, Chapter 8 ends with main conclusions 
and recommendations. 
 
 



 

  

Appendix 1: Stages in scenario development 
 
Initial stages/steps 
Bijl (1991) von Reibnitz (1988) Becker (1998) Postma et al. (1992) Ringland/Schwartz 

(1998) 
Rand (1996) 

0. Justification 
*Are scenarios the 
appropriate tool 
for dealing with the 
theme? 

0. - 0. - 0. - 0. - 0. - 

1. Problem analysis 
 

1. Task analysis 
*Description of actual 
situation (in industry) 
*Strengths and 
weaknesses of industry’s 
product 
*Time horizon 

1. Problem analysis, 
communication and 
involvement strategy 

1. The problem and its context 
*Demarcate problem area 
*Recognise and acknowledge 
problems 
*Decide which decisions have 
to be supported 
*Decide on time horizon 

1. Identify focal issue or 
decision 
*Start with important 
decisions, then build out 
towards the environment 

1. Identify structural changes 
*Make a list of structural 
changes (based on 
brainstorm sessions) 

2. Scenario model 2. Influence analysis 
*Defining external areas 
of influence 
*Ascertaining influencing 
factors within areas of 
influence 
*Establishing relations 
between areas of 
influence 
*Interpretation of 
network analysis and 
system grid 

2. Systems analysis 
*Identification 
*Design of conceptual 
model 
*Iteration and reporting 

2. Description of present 
situation and identification of 
relevant factors 
*Further specification of 
problem situation 
*Identify relevant factors in 
internal and external 
environment 

2. Key forces in the local 
environment 
*Factors influencing the 
success or failure of the 
decision 

2. Identify assumptions 
underlying the structural 
changes 
*Assumptions about the 
certainty of events 
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Bijl (1991) von Reibnitz (1988) Becker (1998) Postma et al. (1992) Ringland/Schwartz 

(1998) 
Rand (1996) 

3. Baseline analysis - 3. Baseline analysis and 
scoping 
*Formulation of 
research questions 
*Scanning and 
evaluation of current 
knowledge 
*Time perspective 
*Further elaboration of 
theoretical model 
*Data gathering 
*Data analysis, 
explanation and 
interpretation 
*Iteration and reporting 

3. Classify, value and choose 
scenario elements 

*Classify scenario elements 
*Value and choose scenario 
elements  

3. Driving forces 
*Predetermineds, 
inevitable and necessary, 
unpredictable and a 
matter of choice 
*Trends and trend breaks 

3. Classify assumptions as 
predetermined or 
uncertain 
*Predetermineds are 
‘certain’ assumptions 
(used in all scenarios) 
*Other assumptions are 
uncertain and are used to 
identify most important 
and relevant structural 
uncertainties 

4. Future analysis 3. Projections 
about future 
development of areas 
of influence on the 
basis of influencing 
factors ascertained in 
step 2, with 
alternatives for each 
reference year 

4. Trend analysis and 
monitoring design 
*Identification of trends 
*Design and monitoring 
*Further elaboration of 
theoretical model 
*Data gathering 
*Data analysis, 
explanation and 
interpretation 
*Iteration and reporting 

- 4. Rank by importance 
and uncertainty 
*By degree of importance 
for the success of the 
focal issue or decision 
*By degree of uncertainty 
surrounding those factors 
and trends 
*Arrive at small number 
of factors or trends that 
are most important and 
most uncertain 

4. Assess the impact of 
uncertain assumptions 
*Put in high or low 
impact category 
*Assumptions in low 
impact category are 
dropped 
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Main stage 
Bijl (1991) von Reibnitz (1988) Becker (1998) Postma et al. (1992) Ringland/Schwartz 

(1998) 
Rand (1996) 

5. Scenario 
construction 

4. Grouping 
alternatives 
*Check the various 
alternatives identified 
in step 3 against each 
other for possible 
consistency in the 
future and then group 
them into two basic 
scenario frameworks 
that meet the criteria 
*Maximum harmony, 
freedom of 
contradiction and 
consistency within a 
scenario group 
*Maximum possible 
difference between the 
two scenario groups 

5. Project design 
*Formulation of 
research questions for 
main stage of the project 
*Design of the main 
phase 
*Formation of the 
project team 
*Planning (money, time) 
of the main stage 
*Iteration and reporting 
 
 

4. Shaping of alternative 
futures (scenarios) 
*Translate scenario elements 
into indicators 
*Identify and variate 
assumptions about indicators 
*Make a scenario model 
*Design scenarios 

5. Scenario logics 
*What are fundamental 
axes of crucial uncertainty 
*Simple logic (variations 
of cells in a matrix) 
*Core logic (themes and 
plots of a story) 
*Best scenario plot best 
captures dynamics of the 
situation (e.g. challenges) 
and communicates the 
point effectively 

5. Develop scenarios 
*Scenarios include 
predetermineds, high 
impact uncertainties and 
logic relating structural 
changes to (in this case) 
demand and impacts 
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Bijl (1991) von Reibnitz (1988) Becker (1998) Postma et al. (1992) Ringland/Schwartz 

(1998) 
Rand (1996) 

- 5. Scenario 
interpretation 
*To integrate the 
structures ascertained 
on the basis of the 
consistency analysis 
with the definite, 
clearly projectable 
forecasts to form an 
overall scenario 

6. Scenario design 
*Choice of the type of 
scenarios to be designed 
*Design of models 
*Design of critical 
incidents 
*Iteration and reporting 

- 6. Fleshing out the 
scenarios 
*Develop the scenarios, 
choose which scenario 
variables to put in which 
scenario etc. 
*Show the connections 
between variables and 
mutual implications 
*A scenario is a narrative 

- 

- 6. Consequence 
analysis 
*Derive consequences 
for the industry on the 
basis of the scenarios. 
*Leads to synthesis 
concentrating on those 
aspects that can be 
realised within the 
framework of the 
scenarios 

 5. Analyse, value and choose 
scenarios 
*Check scenarios against 
criteria 
*Give scenarios a name 

- 6. Quantify the scenarios 
*Input for demand 
generation and impact 
models 

 
 
 
 
 
 
 
 
 



 

 138 

 
Strategies 
Bijl (1991) von Reibnitz (1988) Becker (1998) Postma et al. (1992) Ringland/Schwartz 

(1998) 
Rand (1996) 

- Analysis of disruptive 
events 
*Analyse abruptly 
occurring external and 
internal events that can 
change and adversely 
affect the scenarios and 
subject under study. 
This includes design of 
preventive measures 
and so-called response 
or crisis plans 
 
Design of master 
strategy 
Etc. 

Design of strategies 
*Evaluation of current 
strategies 
*Design of an integrated 
set of strategies 
*Iteration and reporting 
Etc. 

Support strategic decision(s) 
with the scenarios 
*Strategic decision(s) based 
on the scenarios 
*Implementation of strategic 
decisions 

Implications 
*How does the decision 
look in each scenario? 
*What vulnerabilities 
have been revealed, etc. 
*Look for robust 
decisions, decisions 
which feature good in all 
scenarios and 
*Design a strategy to 
make the company 
withstand the bad 
scenario 
 
Selection of leading 
indicators and signposts 
*To monitor actual 
developments and ‘know’ 
what the industry is 
heading to and how to 
respond to it 

- 
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Appendix 2: Detailed results 
 
A. General Visser et al.,  

Bereikbaarheid 
Noord-Holland 

NS, Scenario study Rail 
21 

Questa Samove, OVx2 Pasport, phase 1 

Year of publication 1995 1994 1998 1989 1996 
      
Demarcation      
Highest scale level Regional National National National National 
Level of detail High High High Medium High 
Time horizon 2040 2010 2030 2020 2020 
Number of scenarios 3 16 4 2 3 
Number of variants 0 4 0 3 0 
      
Main development 
stages 

     

Baseline analysis Yes Yes Yes Yes Yes (limited) 
Transition 
- trend 
- trend break 

 
Yes 
Yes 

 
Yes 
Yes 

 
Yes 
Yes 

 
Yes 
Yes 

 
Yes 
Yes 

Direction 
- forward looking 
- backward looking 

 
No 
Yes 

 
Yes 
No 

 
Yes 
No 

 
No 
Yes 

 
Yes 
No 

Futures 
- possible 
- desirable 

 
No 
Yes 

 
Yes 
Yes 

 
Yes 
No 

 
Yes 
Yes 

 
Yes 
No 

      
Scenario development 
team 

     

Number of developers Small 1) Large Large Large Large 
Time needed Short 2) Long Long Short Short 
 
Notes: 
1) Small: < 5. Medium: 5-10. Large: > 10 
2) Short: < 1 year. Long: > 1 year 
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B. Thematics Visser et al., 

Bereikbaarheid 
Noord-Holland 

NS, Scenario study Rail 
21 

Questa Samove, OVx2 Pasport, phase 1 

Type of transport Passenger Passenger Passenger, 
Freight 

Passenger Passenger 

Collective transport 
- more important 
because of 
* flanking policy 
* new technology 
* new infrastructure 
- less important 

 
Depends on the scenario 
 

 
Depends on the scenario 
 

 
Depends on the scenario 

 
 
 
Yes 
Yes 
 

 
Depends on the scenario 
 

Private transport Yes No Yes No Yes 
Main theme Accessibility Rail capacity planning Future of transport Collective passenger 

transport 
Future passenger 
transport 

External developments: 
- spatial planning 
- institutional 
- demographic 
- socio-economic 
- technical 
- life style/culture 
- environment & 
liveability 
- energy 
 

 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
 
Yes 

 
No 
Yes 
No 
Yes 
No 
No 
No 
 
No 

 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
 
Yes 

 
No 
Yes 
No 
No 
No 
No 
No 
 
Yes 

 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
 
Yes 

Uncertainties: 
- technical 
- socio-economic 
- impact of (new) policy  
   instruments 
- foreign 
-other 

 
Yes 
Yes 
 
Yes 
No 
No 

 
No 
No 
 
Yes 
No 
Infrastructure (demand, 
costs) 

 
No 
No 
 
No 
No 
No 

 
No 
No 
 
Yes 
No 
No 

 
No 
No 
 
Yes 
No 
No 
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C. Policy aspects Visser et al.,  

Bereikbaarheid  
Noord-Holland 

NS, Scenario study Rail 
21 

Questa Samove, OVx2 Pasport, phase 1 

National policy 
Regional policy 
Policy abroad 

No 
Yes 
No 

Yes 
No 
No 

Yes 
No 
No 

Yes 
No 
No 

Yes 
No 
No 

Social and distributional 
consequences 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
D. Logic and 
quantification 

Visser et al., 
Bereikbaarheid 
Noord-Holland 

NS, Scenario study Rail 
21 

Questa Samove, OVx2 Pasport, phase 1 

Quantification 
- simple model 
- complex transport 
  (economic)  or spatial   
  model 

 
No 
 
 
Yes 

 
No 
 
 
Yes 

 
No 
 
 
Yes 

 
No 
 
 
Yes 

 
No 
 
 
Yes 

External expertise Yes No Yes Yes No 
Consistency (internal) Yes Yes Doubt Yes Yes 
Diversity Limited overlap Yes Considerable overlap Yes Yes 
 
E. Communicative aspects Visser et al., 

Bereikbaarheid 
Noord-Holland 

NS, Scenario study Rail 
21 

Questa Samove, OVx2 Pasport, phase 1 

Checkable data 
- assumptions and 
choices 
- data 
- model 

 
Yes 
 
Yes 
Yes 

 
Yes 
 
No 
No 

 
Yes 
 
Yes 
No 

 
Yes 
 
Yes 
No 

 
Yes 
 
Yes 
Yes 

Communicative value 
- understandable 
- easy to digest 
 
- complete 
- overall 

 
Good 
Good 
 
Yes 
Good 

 
Good 
Could be improved 
(technical-oriented) 
No 
Average 

 
Good 
Good 
 
No 
Average 

 
Good 
Good 
 
No 
Average 

 
Good 
Could be improved 
 
Yes 
Average 
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F. Policy strategic 
aspects 

Visser et al., 
Bereikbaarheid 
Noord-Holland 

NS, Scenario study Rail 
21 

Questa Samove, OVx2 Pasport, phase 1 

New/better insight in the 
main theme(s) 

Individualisation of 
collective transport 
systems 

Set of choices for 
capacity extension 
(costs and revenues) 
Rail 21 is something of 
the past 

No Change in organisation 
and institutional setting 
of collective transport, 
systems analysis 

In none of the scenarios 
policy targets are 
attainable, overview of 
application field of 
Dutch transport models 

About government 
policy 

Need to develop integral 
vision on transport and 
traffic 

Fundamental change, 
importance of flanking 
policy, more capacity 
independent of demand 
growth 

No Integral approach of 
transport and traffic, 
large institutional change 
necessary 

In phase 2 report 

About the decisions of 
other actors than the 
government 

No No Socio-economic 
parameters 

Cooperation between 
suppliers 

No 

 
G. Missing/furter 
research 

Noord-Holland NS, Scenario study Rail 
21 

Questa Samove, OVx2 Pasport, phase 1 

Attention for 
methodology 

No No No No No 

Discussion / further 
research 

Feasibility No Uncertainty Feasibility No 
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A. General Werkgroep 2000, 

Trends op visite 
Werkgroep 2000, Goed 
op weg 

Milieudefensie, 
Schoon op weg 

RWS, MODUS Kema/Sep 

Year of publication 1994 1993 1988 1993 1998 
      
Demarcation      
Highest scale level Regional International National National National 
Level of detail High High High High High 
Time horizon 2015 2015 2010 2040 2050 
Number of scenarios 4 2 2 4 4 
Number of variants 0 0 0 0 0 
      
Main development 
stages 

     

Baseline analysis Yes Yes Yes Yes Yes (limited) 
Transition 
- trend 
-trend break 

 
Yes 
Yes 

 
Yes 
Yes 

 
Yes 
Yes 

 
Yes 
Yes 

 
Yes 
Yes 

Direction 
- forward looking 
- backward looking 

 
Yes 
No 

 
No 
Yes 

 
No 
Yes 

 
Yes 
No 

 
Yes 
No 

Futures 
- possible 
- desirable 

 
Yes 
No 

 
Yes 
Yes 

 
Yes 
Yes 

 
Yes 
No 

 
Yes 
No 

      
Scenario development 
team 

     

Number of developers Small Large Large Small Large 
Time needed Short Short Short Long Short 
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B. Thematics Werkgroep 2000, 

Trends op visite 
Werkgroep 2000, Goed 
op weg 

Milieudefensie, 
Schoon op weg 

RWS, MODUS Kema/Sep 

Type of transport Passenger Freight Passenger Passenger Passenger and freight 
Collective transport 
- more important 
because of 
* flanking policy 
* new technology 
* new infrastructure 
- less important 

Depends on the scenario  
 
 
Yes 
No 
Yes 
No 

 
 
 
Yes 
Yes 
Yes 
Yes 

Depends on the scenario 
 
 
 
 
 
May disappear 

Depends on the scenario 
 
 
 
 
 
Rail dependent will 
survive 

Private transport  Yes Yes Yes Yes 
Main theme Lifestyle Cleaner freight transport Cleaner passenger 

transport 
Spatial planning Energy and transport 

External developments: 
- spatial 
- institutional 
- demographic 
- socio-economic 
- technical 
- life style/culture 
- environment & 
liveability 
- energy 
- other 
 

 
No 
Yes 
No 
Yes 
Yes 
Yes 
 
No 
Yes 
No 

 
No 
Yes 
No 
Yes 
Yes 
No 
 
Yes 
Yes 
Green logistics 

 
Yes 
Yes 
Yes 
No 
Yes 
No 
 
Yes 
Yes 
No 

 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
 
Yes 
Yes 
No 

 
Yes 
No 
No 
Yes 
Yes 
Yes 
 
Yes 
Yes 
No 

Uncertainties 
- technological 
- socio-economic 
- impact of (new) policy 
instruments 
- foreign 
- other 

 
No 
Yes 
 
No 
No 
No 

 
Yes 
Yes 
 
Yes 
Yes 
No 

 
No 
No 
 
Yes 
No 
No 

 
Yes 
No 
 
Yes 
No 
Cultural 

 
No 
Yes 
 
Yes 
No 
No 
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C. Policy aspects Werkgroep 2000, 

Trends op visite 
Werkgroep 2000, Goed 
op weg 

Milieudefensie, 
Schoon op weg 

RWS, MODUS Kema/Sep 

National policy 
Regional policy 
Policy abroad 

Yes 
No 
No 

Yes 
No 
No 

Yes 
No 
No 

Yes 
No 
No 

Yes 
No 
No 

Social and distributional 
consequences 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
No 

 
D. Logic and 
quantification 

Werkgroep 2000, 
Trends op visite 

Werkgroep 2000, Goed 
op weg 

Milieudefensie, 
Schoon op weg 

RWS, MODUS Kema/Sep 

Quantification 
- simple model 
- complex transport 
  (economic)  or spatial  
   model 

 
Yes 
 
 
No 

 
No 
 
 
Yes 

 
No 
 
 
Yes 

 
No 
 
 
Yes 

 
No 
 
 
Yes 

External expertise Yes Yes Yes Yes Yes 
 
E. Communicative 
aspects 

Werkgroep 2000, 
Trends op visite 

Werkgroep 2000, Goed 
op weg 

Milieudefensie, 
Schoon op weg 

RWS, MODUS Kema/Sep 

Consistency (internal) Yes Yes Yes Yes Yes 
Diversity Some overlap Yes Yes Yes Yes 
Checkable data 
- assumptions and 
choices 
- data 
- model 

 
 
Yes 
Partial 
Yes 

 
 
Yes 
Partial 
No 

 
 
Yes 
Yes 
No 

 
 
Yes 
Partial 
No 

 
 
Yes 
No 
No 

Communicative value 
- understandable 
- easy to digest 
- complete 
- overall 

 
Yes 
Yes 
Yes 
Good 

 
Yes 
Yes 
Yes 
Good 

 
Yes 
Yes 
No 
Average 

 
Yes 
Yes 
Yes 
Good 

 
Yes 
Yes 
No 
Average 
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F. Policy strategic Werkgroep 2000, 

Trends op visite 
Werkgroep 2000, Goed 
op weg 

Milieudefensie, 
Schoon op weg 

RWS, MODUS Kema/Sep 

New/better insight in the 
main theme(s) 

 
Negative impact of 
emancipation and 
individualisation on 
mobilitiy 

 
Relation between 
developments in 
different themes, 
large percentage of 
‘empty’ trips 

 
Consequences of a large-
scale reduction of car use 

 
Consequences of 
significant changes in the 
use of space and the need 
to travel 

 
Dependency of 
sustainability on 
technological 
development 

About government 
policy 

More attention for social 
traffic, integral vision on 
mobility 

Drastic changes, integral 
vision, pro-active role 

Drastic changes, integral 
vision, pro-active role 

Explicit strategies: 
transition, spatial policy, 
use of space, costs of 
mobility 

Choices about vehicle 
types 
Spatial policy small role 

About the decisions of 
other actors than the 
government 

Impact of changes in 
lifestyles on mobility 

Drastic behavioural 
change 

Drastic behavioural 
change 

Use of space, mobility 
needs, cultural change 

Behavioural change 
(collectivity, moral 
responsibility) 

 
G. Missing/further 
research 

     

No attention for 
methodology 

 
No 

 
No 

 
Yes 

 
No 

 
No 

Discussion / further 
reasearch 

 
What is sustainable 
behaviour, which policy 
instruments are needed 
to achieve it? 

 
Is the assumed change in 
demand feasible? A pro-
active role government 
does not match well with 
the present situation 

 
Feasibility of this 
complex and drastic 
change in modal split 
and land use, trade-offs 
(less pollution vs. more 
noise and intersection of 
the landscape; cost 
savings vs. longer 
driving time and costs), 
even in The Randstad 
hardly feasible 

 
Feasibility of changes in 
land use 

 
Role of spatial policy 
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A. General Rotterdam, 4 scenarios Min. V&W, CREOPS Min. V&W, CREOPS 

Internationaal 
TNO, Randstad Provincie Zuid-Holland, 

Den Haag- Rotterdam 
Year of publication 1995 1995 1996 1990 1998 
      
Demarcation      
Highest scale level Regional International International Regional Regional 
Detail High High Medium High High 
Time horizon 2015 2015 2015 2015 2010/2030 
Number of scenarios 4 4 4 3 9 
Number of variants 0 0 0 0 0 
      
Main development 
stages 

     

Baseline analysis No Yes (limited) No Yes Yes 
Transition 
- trend 
-trend break 

 
Yes 
Yes 

 
Yes 
Yes 

 
Yes 
Yes 

 
No- 
Yes 

 
No 
Yes 

Direction 
- forward looking 
- backward looking 

 
Yes 
No 

 
Yes 
No 

 
Yes 
No 

 
Yes 
No 

 
Yes 
No 

Futures 
- possible 
- desirable 

 
Yes 
No 

 
Yes 
No 

 
Yes 
No 

 
Yes 
No 

 
Yes 
No 

      
Scenario development 
team 

     

Number of developers Large Large Large Medium Large 
Time needed Short Long Short Short Short 



 

 148 

 
B. Thematics Rotterdam, 4 scenarios Min. V&W, CREOPS Min. V&W, CREOPS 

Internationaal 
TNO, Randstad Provincie Zuid-Holland, 

Den Haag- Rotterdam 
Type of transport Freight Passenger Passenger Both Both 
Collective transport 
- stable or increase 
- more important 
because of 
* flanking policy 
* new technology 
* new infrastructure 
- less important 
- other  

 
 
 
 
 
Yes 
 
 
Liberalisation 

Depends on the scenario 
 
 
 
Distinction between 
collective and private 
transport may disappear 

Depends on the scenario Depends on the scenario Depends on the scenario 

Private transport Yes Yes Yes Yes Yes 
Main theme Future of the local 

economy 
Future passenger 
transport 

Future passenger 
transport in international 
context 

Spatial planning, 
infrastructure planning 

Spatial planning, 
infrastructure planning 

External developments: 
- spatial 
- institutional 
- demographic 
- socio-economic 
- technical 
- life style/culture 
-- environment & 
liveability 
- other 
 

 
Yes 
Yes 
No 
Yes 
No 
No 
 
No 
No 

 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
 
No 
No 

 
No 
Yes 
No 
Yes 
No 
No 
 
No 
No 

 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
 
No 
No 

 
Yes 
No 
Yes 
No 
No 
No 
 
No 
Agriculture 

Uncertainties: 
- technological 
- socio- economic 
- impact of (new) policy 
instruments 
- foreign 
- other 

 
No 
Yes 
 
Yes 
No 
No 

 
No 
Yes 
 
Yes 
No 
No 

 
No 
No 
 
No 
Yes 
No 

 
Yes 
Yes 
 
No 
No 
Demographic 

 
Yes 
No 
 
Yes 
No 
No 
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C. Policy aspects Rotterdam, 4 scenarios Min. V&W, CREOPS Min. V&W, CREOPS 

Internationaal 
TNO, Randstad Provincie Zuid-

Holland, Den Haag- 
Rotterdam 

National policy 
Regional policy 
Policy abroad 

Yes 
No 
No 

Yes 
No 
No 

Yes 
No 
No 

Yes 
No 
No 

No 
Yes 
No 

Social and distributional 
consequences 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
D. Logic and 
quantification 

Rotterdam, 4 scenarios Min. V&W, CREOPS Min. V&W, CREOPS 
Internationaal 

TNO, Randstad Provincie Zuid-
Holland, Den Haag- 
Rotterdam 

Quantification 
- simple model 
- complex transport 
  (economic) 
  or spatial  model 

 
No 
 
 
No 

 
No 
 
 
No 

 
No 
 
 
No 

 
No 
 
 
Yes 

 
No 
 
 
Yes 

External expertise Yes No No No Yes 
 
E. Communication and 
information aspects 

Rotterdam, 4 scenarios Min. V&W, CREOPS Min. V&W, CREOPS 
Internationaal 

TNO, Randstad Provincie Zuid-
Holland, Den Haag- 
Rotterdam 

Consistency (internal) Yes Yes Yes Yes Yes 
Diversity Yes Yes Yes Yes Yes 
Checkable data 
- assumptions and 
choices 
- data 
- model 

 
 
No 
No 
No 

 
 
Yes 
No 
No 

 
 
Yes 
No 
No 

 
 
Yes 
No 
No 

 
 
Yes 
Yes 
No 

Communicative value 
- understandable 
- easy to digest 
- complete 

 
Yes 
Yes 
No 

 
Yes 
Yes 
No 

 
Yes 
Yes 
No 

 
Yes 
Yes 
No 

 
Yes 
Yes 
No 
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F. Policy strategic 
aspects 

Rotterdam, 4 scenarios Min. V&W, CREOPS Min. V&W, CREOPS 
Internationaal 

TNO, Randstad Provincie Zuid-
Holland, Den Haag- 
Rotterdam 

New/better insight in the 
main theme(s) 

 
Determinants behind 
economic growth from a 
managerial perspective 

 
No 

 
Political and institutional 
developments 

 
Relation between spatial 
planning and mobility 

 
Relation between  policy 
plans 

About government 
policy 

Liberalisation, pro-active 
role 

Consequences of 
(non)intervention 

Impact of 
‘renationalisation’ 

Spatial and 
infrastructural policy 

Choices and 
consequences 

About the decisions of 
other actors than the 
government 

Management strategies, 
‘prosumer’ 

The importance of social 
networks 

No No Other government 
(layers) 

 
Missing/further 
discussion 

     

No attention for 
methodology 

 
No 

 
No 

 
No 

 
No 

 
No 

Discussion / further 
research 

 
Role of government 

 
Role of government 

 
Very short ‘adaptation 
time’ 

 
More details 

 
Feasibility of spatial 
planning 
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PART B.  SCENARIOS ON TRANSPORT AND LAND USE 
 



 

 152 



 153 

6 FOUR SCENARIOS FOR DELFT AND HAAGLANDEN 
 
 

6.1 Introduction 
In this chapter, four scenarios will be developed for the Haaglanden region and one of 
its main cities, Delft for the year 2020 by applying the scenario development framework 
of Chapter 5.  
 
In Section 6.2 the initial steps of scenario development take place. The scenarios 
themselves are presented in Sections 6.3-6.6. Many of the observations of Chapter 2 
will be included in these sections. In Section 6.7 the scenarios are interpreted. Section 
6.8 discusses the consequences of this interpretation for rail infrastructure in Delft. 
Finally, conclusions and policy recommendations are provided in Section 6.9. 
 

6.2 Initial stages 77 

6.2.1 Justification 
In Subsection 1.2.1 and Section 5.5 it has been concluded that scenarios may be used to 
analyse transport and land-use issues.  
 
The second step in scenario analysis is problem analysis. 

6.2.2 Problem analysis 

6.2.2.1 Demarcation of study area 
A choice is made in favour of a case study that deals with major possible socio-
economic and sectoral developments including changes in employment, the housing 
situation, regional economic development and the relations between them. These factors 
have to be explored at various scale levels (regional, local) in a real world setting and in 
a long-term perspective. Studying various spatial levels is necessary because of the 
spatial interaction within and between urban areas. A long-term perspective is necessary 
to show the interaction between (changes in) land use and transport. Infrastructure is the 
key to spatial interaction. 
The scenarios should offer decision-makers (policy-makers) information about the 
necessary trade-offs for making a decision about a typical local problem, which should 
lie in the field of infrastructure and land-use management, or both. By showing the 
interactions at various scale levels, policy-makers become aware of the fact that to solve 
a local infrastructure bottleneck, they have to look beyond the local benefits and non-
benefits of a specific solution. Yet, scenarios should not be built around specific 
decision strategies, otherwise they would be policy scenarios, whereas they should deal 
with the decision environment. 

                                                             
77 See Chapter 5 for a complete description of the steps. 
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Finally, the case should also be interesting for people at a regional and local level, who 
are impacted by the decisions of key stakeholders. 
 
Having analysed some of the data at hand, it was decided that the region of Haaglanden 
in the province of South-Holland, and more specifically, the city of Delft, fitted well 
with these conditions, and they were chosen as interesting examples for scenario 
development. 
Haaglanden is a region in the province of South-Holland 78, which covers 16 
municipalities with a total of about 930,000 inhabitants (in 1998). The region stretches 
between the North Sea and the Rotterdam area (see Figure 6.1).  
 

 
Figure 6. 1 The Haaglanden region with major cities and towns 

Note: The bold lines refer to an extension scheme for the main road network 
Source: https://www.plaatsengids.nl/haaglanden. 

6.2.2.2 Haaglanden; major issues 
In this section a description is given of major trends, problems and challenges for 
Haaglanden and Delft. The following fields were analysed: 
- Economy 
- Population and housing 
- Agriculture 
- Environment and liveability 
- Use of space 
- Traffic and transport. 
                                                             
78 This part of South-Holland is also called the Southern Wing of Randstad Holland. 
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Economy 
The regional economy consists of four major economic clusters: government and 
international services (mainly located in The Hague and Rijswijk, a city next to Delft); 
knowledge and technology (Delft, Rijswijk, Zoetermeer and the Westland area); 
agribusiness (mainly in the Westland and Oostland areas) and recreation, culture and 
tourism (The Hague and Delft). Regional employment was about 400,000 in 1998. A 
division by branch of industry is given in Table 6.1. 
 
Industry % of employment 1) Dutch average 1) 
Agriculture 4 5 
Manufacturing 8 17 
Building 4 7 
Trade, hotels and catering 17 22 
Transport and communication 6 7 
Professional services 23 11 
Other services (incl. government) 38 31 

Table 6. 1 Employment by industry as of January 1, 1998 

Note: 1) Rounded 
Source: Stadsgewest Haaglanden, 2000a 
 
Since the second half of the 1990s, the Dutch economy has boomed. Haaglanden, which 
used to lag substantially behind the national Dutch average in terms of major economic 
parameters, such as job growth, return on investment, and investment levels, during a 
considerable number of years, has caught up. During the period 1996-1999, 
employment growth was above the Dutch average. In 1999 this applied to 
manufacturing, retail and services. The number of full-time jobs grew by 4.6 per cent. 
Most of the new jobs were created in services, but manufacturing is also important. In 
1999 employment in manufacturing rose by more than 4 per cent and this growth may 
be explained by a high level of investment. Especially in building, retail and wholesale, 
a real investment boom took place, which reflects a high level of confidence of 
entrepreneurs. Unemployment went down from 53,000 (13 per cent of the employable 
population) in 1996 to 49,000 in 1998, which is approximately 7.5 per cent. 
Although data on the development of some branches of industry (e.g. banking, some 
services, small agriculture, government) are not available, one may speak of a very 
positive economic development over the past few years  (Kamer van Koophandel 
Haaglanden, 2000).  
Whether this is a structural trend break remains uncertain. In the past, the province of 
South-Holland was regarded as unattractive by some of the business sector as can be 
seen from the relatively high negative net migration balance and the negative perception 
of business managers found in the annual surveys by the Chambers of Commerce. 
Companies migrated to the provinces of North-Holland, Utrecht, Gelderland and North-
Brabant (Hessels, 1992; Kemper and Pellenbarg, 1997). In the second half of the 1990s, 
the migration balance became less negative (Kamer van Koophandel Haaglanden, 
1997). The importance of this out-migration is that especially small firms with a high-
growth potential migrate. 
There are also some threats for economic development. A few years ago, the balance 
between ‘the market’ and ‘the government” began to shift towards ‘more market’, 
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which affects employment in the government itself and in companies which are 
subsidised by the government. After many years of spending-cuts, this trend seems to 
have reversed somewhat. The favourable economic conditions have enabled an increase 
in spending on education and care. The importance of this ‘social’ trend is especially 
felt in cities like The Hague and Rijswijk, where many government jobs can be found. 
The region may improve and broaden its knowledge base by clustering existing and new 
private firms and government financed knowledge institutions. The Hague is a leader in 
(international) congresses, while Delft houses various unique faculties and research 
institutes. The initiative to make Delft an (inter)national knowledge centre for (selected) 
technologies (in Dutch: ‘Delft Kennisstad’; see e.g. Gemeente Delft, 2000a) may 
reverse the impact of a lower number of students (partly due to the ageing of the 
population), which means less money from the government and possible closure of 
specific branches of Delft Technical University. 
Another option is the increase in outsourcing by the government, which means more 
jobs in (advisory) services. Despite the growing importance of Brussels, it is likely that 
the city of The Hague will remain attractive as a location for international firms, who 
need direct contact with national and regional governments. 
 
Lack of space is regarded as a major threat for economic development, as it stimulates 
migration of firms and inhabitants to other parts of The Netherlands. Space may come 
from restructuring or from a smaller role for agriculture, which is also in line with the 
environmental aims of Stadsgewest Haaglanden (Stadsgewest Haaglanden, 1997a). 
 
The region encompasses many attractions for tourists such as museums, and beaches. 
However, most people come here only for a one-day visit. Less competition and more 
cooperation between tourist attractions may help to attract tourists for a longer period of 
time, which would have a much higher economic impact.  
 
The regional economic policies of the national government have a global impact. It sets 
the borders within which private firms can operate (Ministry of Economic Affairs, 
1990). But, local and regional governments have to pick the economic revenues 
themselves. This demands cooperation between and within the various government 
levels and business organisations. These plans must have a longer-term perspective and 
sufficient funding. 
In Table 6.2 the major findings are summarised. 
 
Population and housing 
Most of Haaglanden’s population of 930,000 inhabitants (in 1998) live in the cities and 
villages. This means a relatively compact way of living with a population density 
ranging from 400 to 4000 inhabitants per km

2
. 

 
Housing is an important issue. The housing needs of the people living (or wanting to 
live) in Haaglanden are similar to those in other areas of The Netherlands, which means 
that the following are relevant: 
- a change towards more individualistic lifestyles (less people per household) 
- a demand for one family homes with a garden and space to park a car 
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- a demand for relatively cheaper houses by migrants from Mediterranean countries. 
 
Theme Main issues Spatial 

levels 
Economic upswing 
 
Location attractiveness 
 
Unemployment reduction 
 
Public spending 

Use to improve economic structure 
 
Reason for concern 
 
Qualitative gap 
 
Many jobs financed by government 

Region 
 
All 
 
All 
 
All 

Use of space Restrictions on land use, new options to use land All 

Business locations Quantitative and qualitative lack of 
new business locations 

All 

Congestion Growing (road) congestion Region 

The future of agriculture Reduced social acceptance; restructuring scheme Region 

Changing role of government; 
outsourcing 
Knowledge-based economy; 
clustering, PPP 

More private sector jobs 
 
More R&D, importance of congresses 

All 
 
All 

Tourist attractions Clustering, cooperation All 

Regional economic cooperation Plans, cooperation, PPP, funding All 

Table 6. 2 Regional economic situation; main issues 

 
Where these demands meet existing supply, policy makers are confronted with what 
they see as an important shortage of houses, both in quantitative as well as qualitative 
terms. This shortage can be reduced by a combination of renovation, restructuring of the 
existing stock of houses and by building new houses. A response to the latter is the 
Vinex Housing scheme (see Subsection 2.6.4.4), and this means that some 1 million 
houses have to be built in the Randstad, or several hundreds of thousands new houses in 
Haaglanden. If this is the right policy, the problem is to find space for them and how to 
find a balance between the demand for attractive, new, houses, and environmental and 
liveability considerations (see also Ministry of General Affairs et al., 1990)? In addition 
to this demand for housing is a demand for new business sites, due to economic growth, 
urban restructuring and increasing inaccessibility. Favoured locations are road corridors. 
A specific challenge for both The Hague and Delft is that both cities cannot grow any 
further within their present municipal borders. Border corrections have been mentioned 
for The Hague (Ministry of Internal Affairs, 2000), but its neighbours are against it, 
while the national government supports The Hague. Maybe Delft, which finds itself in a 
comparable situation, may do the same. A less drastic option may be to improve 
regional cooperation and coordination (when attracting business) and urban 
restructuring. The Hague has done a lot to restructure city quarters, and Delft is working 
on similar plans. 
 
In Table 6.3 a summary of the major findings is given. 
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Theme Main issues Spatial levels 
Demand for new houses How to cope with the (perceived) lack of space? 

Build for the existing or for the future 
population? 

All 

Use of space Where to build the new houses? 
- in the Green Heart area or not? 
- in or near (road) corridors? 
- in the periphery of existing cities? 
Should new growth cities be developed? 
In a concentrated or a dispersed manner or 
something in between? 

Local 

Demand for new business locations Is restructuring an option? All 

Use of space Where to develop new business locations? 
- outside existing cities? 
- in or near road corridors? 
- in existing cities? 
- next to public transport stations? 

Local 

Urban restructuring 
 
 

Which options are available to reduce the costs 
and social resistance (technology, other)? 
How about alternative financing schemes (PPP?) 
When and where is it needed? 

Local 

Impact of new houses and business 
locations on mobility growth 

Dedicated spatial planning All 

Scope for border corrections Which cities and municipalities are likely to be 
involved and in what manner? 

All 

Table 6. 3 Regional population and housing situation; main issues 

 
Agriculture 
A smaller role for agriculture may have important socio-economic consequences, 
especially for the Westland area, south of The Hague, which is the largest agricultural 
area of The Netherlands with some 3680 ha (30 % of the national amount) of 
greenhouses and an auction value of Dfl. 3 billion in 1996 - 70-80 % of which is being 
exported (Kamer van Koophandel Haaglanden, 1997). The impact of the agribusiness 
(agriculture and related activities) on Westland’s economy is decisive. In 1994, about 
65 % of all firms in this area were directly or indirectly involved in the agribusiness 
(24,000 people, one sixth of the national total). To keep Westland’s position as a 
leading agricultural region, a major restructuring of the agribusiness is foreseen in the 
so-called IOPW scheme (in Dutch: Integraal Ontwikkelings Plan Westland), which 
mentions improvement in terms of production costs, environmental profile, use of 
space, customer-orientation and transportation needs (incl. modal split change). 
Diversification into trade, logistics, knowledge-related activities and tourism may 
reduce Westland’s dependency on agribusiness. An upgrading of the regional road 
network and the development of local business parks is also part of this IOPW scheme. 
The second major agricultural area in the Southern Wing is the Oostland area east of 
Delft, which actually belongs to the Rotterdam city region. Here one finds the villages 
of Bleiswijk, Berkel and Rodenrijs, Pijnacker and Bergschenhoek. West of Delft, in the 
direction of Rijswijk near the railway line, we also find a smaller agricultural area. In 
the Oostland area, additional space will become available for firms moving out of the 



 

 159 

densely used Westland area, as will expansion space for firms already located in the 
Oostland area. 
The costs of restructuring agricultural areas 79 may be quite high, as experience has 
proved in a comparable area around Aalsmeer, Amstelveen and Uithoorn in the 
province of North-Holland. Clustering of cropping firms may reduce these costs (while 
also cost sharing is possible) and increase the environmental benefits (in terms of 
energy use) of restructuring, however (Harmsen, 1998, p. 18). For an overview of the 
main issues, see the next table. 
 

Theme Main issues Spatial levels 
Use of space (large and still growing) 
Competition for space 

Restructuring of the area Region 

Increased (international) competition 
Lack of ‘market-driven-ness’  
Profitability under pressure 

Production cost reduction 
New product-market combinations 
New product-market combinations 

Region 
Region 
Region 

Low environmental profile Technological options Region 

Declining public support for agriculture Improve environmental profile, reduce land use Region 

Mono-culture economy Diversification into trade, tourism, etc. Region 

Table 6. 4 Agriculture; main issues 

 
Environment and liveability 
With little of the surface untouched by human hands, environmental quality is a major 
issue. There are still some areas that act as natural resorts for flora and fauna. Buffer 
zones, such as the Midden-Delfland area between Delft and Rotterdam, are of special 
importance, because they are used as transit corridors by animals travelling from one 
green area to another. 
As ‘green awareness’ grows, so the demand for space for housing, business sites and 
infrastructure grows. In the past, the environment lost the battle for space, but with 
agriculture losing momentum, environmental (re)development becomes more feasible. 
Dissection of the landscape could be reversed by developing new green sites, linked 
together by green corridors to make a green network 80, as also foreseen in Haaglanden 
(Stadsgewest Haaglanden, 2000b). Financing environmental development may not be 
easy, however (Stadsgewest Haaglanden, 1997a). The demands of growing populations 
for close-by leisure resorts may also help nature conservation. Finally, environmental 
quality and liveability are of major importance to companies. Especially the eastern and 
southern provinces of The Netherlands, which attract many companies, formerly house 
in the Dutch Randstad, pay considerable attention to this. In other words, stopping the 
migration of firms by improving the environmental and liveability situation could also 
stimulate substantial economic revenues. 

                                                             
79 According to van Bork (1997) more than 60 % of the surface in The Netherlands is used for agriculture, 
whereas living takes up 9 %, work 2 % and infrastructure 5 %. 

80 A more structured way would be to patch small pieces together into a larger piece, but this may have 
larger consequences for the use of space by humans, hence met fiercer opposition. 
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In a densely populated region like Haaglanden, liveability is a vital issue. Especially 
people with higher incomes left the cities and went to the villages nearby, where living 
is (seen as) more attractive. Restructuring of city quarters, especially by increasing the 
relatively low number of owned houses, and more care for the environment may reduce 
the outflow of higher-income households.  In Table 6.5 major findings are shown. 
 
Theme Main issues Spatial levels 
Changing land use in agricultural areas How to use them to improve the quality 

of the environment and liveability? 
How to get more space to develop 
leisure areas? 

Region 

No ‘real’ natural areas anymore How to convert cultured landscapes 
into ‘natural’ areas 

Region 

Increasing pressure on buffer zones and 
green sites 

How to reduce it? All 

Spatial intrusion and division of the 
landscape by new or enlarged infrastructure 

Is it necessary? 
How to reduce it? 

Region 

Environmental quality and liveability as a 
location factor to keep existing firms from 
moving and to attract potential settlers 

How to stop further deterioration? 
How to improve the situation? 

All 

The future of the larger city How to improve liveability in these 
cities? 

Local 

Table 6. 5 Regional environmental and liveability situation; main issues 

 
Use of space 
Spatial planning is restrictive in The Netherlands (see Chapter 2). This is criticised by 
people who argue that there is no absolute lack of space, but a qualitative one, which 
demands a change in the use of space (see e.g. Van Bork, 1997). Less agriculture would 
be one of the options. Scarcity means higher land rents, which makes building more 
expensive, and stimulates people to move to areas where rents are lower. This may lead 
to a more dispersed land use. If work is not relocated, commuting distance increases, as 
do congestion and inaccessibility. It is argued that less restricted land use, such as 
building in the Green Heart and in road corridors could reduce such impacts (see e.g. 
Chamber of Commerce Haaglanden, 1997). In Chapter 2 the tension between this 
corridor idea and compact spatial planning has been discussed. With the ‘new’ spatial 
policy (see Chapter 2) some relaxation of restrictions is likely in the corridors. Less use 
of space by agriculture may impact the use of space in the Green Heart area. 
Table 6.6 summarises the major findings. 
 
Theme Main issues Spatial levels 
‘New’ spatial policy Build in the Green Heart area or not? 

Build near and along road corridors? 
All 

More space because of Restructuring; less agriculture Region 

Less space because of Growing demand (infrastructure, living, 
recreation, etc.) 

Region 

Relation between land use and 
mobility 

Impact on public transport use of specific 
types of spatial planning 

Region 

Table 6. 6 Use of space; main issues 
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Traffic and transport 
Mobility per km2 is high in Haaglanden compared to other regions in The Netherlands, 
which is caused by a relatively open and transport-dependent economy, a 
complementary nature of the cities and relatively short distances between the cities and 
municipalities (between 20-40 km.). The high mobility level explains why the relatively 
dense road network is unable to cope with demand; congestion is a major problem in 
passenger and freight transport.  
A conventional strategy to deal with congestion is to build additional (corridor) roads 
(see e.g. Provincie Zuid-Holland, 1995). A major extension of the main road network is 
foreseen (Ministry of Transport and Public Works, 1999b). Chapter 2 has shown that 
this is only a short-term option. In a high-quality network, it may also hamper economic 
development. It may even increase competition from other regions, while existing firms 
may become more footloose, and supply the region from elsewhere (see Rietveld, 1989, 
p. 272). 
Other options to deal with inaccessibility have been mentioned in Chapter 2: 
- road pricing 
- modal shift 
- value added instead of ‘mass moving’ (de Wit et al., 1996; Roschar et al., 1991). 
 
It is interesting to see, that the economy is booming despite growing congestion. This 
tends to make one question the need to extend the road network, while the other options 
remain interesting. 
 
The use of public transport has grown in the past decade, but several developments 
work against it (see Chapter 2). A quality jump, and especially a better match with 
present and foreseeable use of space, may change this situation. Important for this case 
study are the following plans and projects: 
 Most of the main railway route between Amsterdam and Rotterdam (via Schiphol, 

Leyden, The Hague, Rijswijk and Delft) will be doubled to four tracks to increase 
capacity and enable independent use of the tracks for different train types and 
services (Kreutzberger and Vleugel, 1992; Schaafsma, 1993). For the section 
Rijswijk-Delft-Schiedam no plans exist yet, which makes the Delft passage an even 
greater bottleneck than it is today (see next section). This may impact other parts of 
the rail network as well.  

 Between Schiphol and Rotterdam (to Antwerp-Brussels-Paris) a new, dedicated 
high-speed railway line will become available between 2005 and 2010 81. It will run 
parallel to the existing ‘old’ railway line through Delft. This new route halves travel 
time between Amsterdam and Rotterdam. Since it will only stop at Schiphol, to 
most travellers it has little use. The local benefits of this service will be small. It is 
not directly connected with Haaglanden. In the Rotterdam region, 70 % of the 
people travelling by rail travel at most 10 km. per trip, while 90 % stays below 30 
km (Stadsregio Rotterdam, 1995b) 82. The section between Schiphol and Rotterdam 

                                                             
81 This project is estimated at Dfl. 8.9 bln. (1999 cost level, Ministry of Transport and Public Works, 
1999b), but a higher figure is very likely. 
82 But, peope may travel longer if the distance barrier is reduced; see also Chapter 2. 
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is about double that length. It is also relatively expensive on shorter distances 83. 
Long-distance business travellers are the main, yet small, target group. A prognosis 
by Annema et al. (1997) indicates that about 75 % of inland high-speed rail use 
stems from substitution; 65 % from conventional rail and 10% from the private car. 
The remaining 25 % is traffic generation. 

 There are also plans for light rail services. One project is called RandstadRail. It 
should connect The Hague with Rotterdam and Zoetermeer. A conventional public 
transport service has either a linkage function, or an accessibility function (van den 
Heuvel and Schoemaker, 1989). RandstadRail aims at both markets, with light rail 
trains running into the major cities using tram tracks, thereby filling the gap between 
the existing interregional rail system and the local networks at the municipal level 
(the 10-30 km. range). Outside the cities heavy rail track is used. In the city the 
trains may run parallel to or replace existing tram or bus services. While the initial 
plan for RandstadRail mentioned investments in the order of DFL. 3 billion, a less 
expensive variant is favoured, which means also that RandstadRail will be realised 
stepwise 84. The project may have a significant impact on modal split in specific 
transport corridors (Bruinsma et al., 1995) 85.  A second project is AggloNet, a 
project to improve public transport in the 3-10 km. range (Stadsgewest Haaglanden, 
2000c). AggloNet should connect the new Vinex housing locations with working 
areas in The Hague 86; its tangential links fit better with the demand for criss-cross 
relations. It will be developed as a new network, connecting to lower (HTM) and 
higher level networks (RandstadRail, NS). Improved regional bus services will act 
as a predecessor 87, and attract the inhabitants of the new Vinex-locations to public 
transport. AggloNet will cost at least DFL. 0.8 billion. This project has not yet been 
started. 

 Rotterdam region is busy with a major upgrading and extension of its metro (the 
3M-plan), tram (TramPlus, costing at least DFL. 1 billion; RET, 1993) and bus 

                                                             
83 For instance, the price of a return ticket for the hsl-service running between Amsterdam and Rotterdam 
costs between 34 (second class) to 43% (first class) more than a standard intercity ticket. The price 
difference is much higher if one reckons with seasonal tickets (source: Thalys, 1998; NS, 1998). 

84 MIT 2000-2003 mentions DFL. 1.1 billion for the first stage (-2003). A functional linkage of the 
central stations of The Hague and Rotterdam is foreseen (Railned, 1997b). The project is delayed due to 
disagreement between project partners, especially at the technical and institutional levels, and shortage of 
funds. 
85 See also le Clerc et al, 1994, for a similar conclusion on the Randstadspoor plan in the Utrecht region. 
Kropman et al, 1990 say that some 17% of car kilometres in the Dordrecht-Rotterdam corridor is 
restraint-free, which means a potential for more rail patronage. An improvement of public transport 
quality may impact 8 to 21 % of all car kilometers, whereas anti-car measures impact 4 to 8% of all car 
kilometres. With the growth in congestion this figure is likely to be higher now. These authors warn for 
latent demand, however. 

86 Among the new links are The Hague-Wateringse Veld (line 17) and The Hague-Ypenburg (line 15). 
Other services may follow, e.g. to Delft and Rijswijk. 
87 History repeats itself: W.W. II and competition from the new bus services made regional (steam 
powered)  trams disappear. In the 1960’s and 1970’s the private car and moped took over the role of the 
bus. 
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(RegioBus, also a frontrunner of the future regional tram or light rail services). To 
achieve regional mobility aims (comparable to the national ones discussed in 
Chapter 2), public transport should triple in capacity; a high target, which can only 
be achieved with a major and user-oriented upgrading of all sub networks 
(Stadsregio Rotterdam, 1995a, b). 

 The city of Delft also favours better public transport services between Delft and 
parts of Rotterdam (an extension of tram line 1 towards Delft has been mentioned in 
the past; City of Delft, 1998b). 

 
When one compares the road network extension plans with those for the public 
transport networks, it becomes apparent that road planning deals with missing links and 
capacity improvements at many different scale levels, while the public transport plans 
deal with a major upgrading and introduction of new services, which is much more 
difficult to achieve and finance, because of the high costs involved, and the uncertainty 
regarding demand. 
Funding is a major problem; demand exceeds supply by far. This means that the 
Ministry of Transport and Public Works, the main financier of infrastructure, has to 
make choices regarding the importance of new infrastructure. The private sector is 
hardly involved in financing, because of the political risks at stake. The government on 
the other hand, does not have enough confidence in the private sector after some 
negative experiences with private exploitation. Public-private partnerships have shown 
interesting results in other countries, such as France. In The Netherlands, finding a 
workable partnership is still a problem, but there are options (see also Chapter 7; NRC 
Handelsblad, 1999a). 
 
In Table 6.7 the major findings are summarised. 
 
In the remainder of this section attention is paid to Delft. 

Theme Main issues Spatial 
levels 

Inaccessibility How to cure it? All 

Multi-nodal orientation of the population Is it necessary (or feasible) to change multi-
nodality? How to reduce the distances 
travelled? 

Region 

Declining importance of public transport How to change modal split? All 

Road-dependent economy Increasing number of criss-cross relations All 

Future role of public transport Major upgrading: 
- infrastructure 
- services 
- funding     

All 

Railway bottleneck Delft How to solve it? When to solve it? Who is 
going to pay for it? 

All 

Table 6. 7 Regional transport and traffic; main issues 
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6.2.2.3 Delft; major issues 
For Delft the same thematic structure as with the regional level will be used. For 
practical purposes, the city and the inner city level are discussed in one section; in the 
scenarios a split-up is made. 
 
Economy 
The historic city of Delft is among the largest cities in Haaglanden with some 95,000 
people in 1998 (Gemeente Delft, 1999a). In 1998, 3.198 companies employed 39.336 
people (for a split-up, see Table 6.8). About 50 % of them were commuters. 
Unemployment covered 4.077 people or about 5 per cent of the employable population, 
50 per cent among structurally unemployed). 
 
Sector Employment (full- + part-time) 
Manufacturing 8,000 
Trade 6,000 
Commercial services 16,000 
Non-commercial services 18,000 
Education 8,000 
Health + care 16,000 

Table 6. 8 Employment in Delft by major branches of industry in 1994 

Source: CBS, 1996 
 
According to a recent study (Louter et al., 1998), the economy is reasonably healthy, 
but growth and economic dynamism have become lower since 1994. Despite its size, 
Delft has no regional economic function, apart from education and health and care. The 
lack of space hampers economic development. 
The government aims to make Delft the Knowledge City, which build upon existing 
strengths in areas like environmental technology, ICT, water and soil technology etc. 
(Gemeente Delft, 2000c, d). 
 
For the inner city, shopping is an important activity. Competition between modern 
shopping centres with parking facilities in neighbouring cities is strong. Shops are 
mainly used for buying non-daily goods. Although the number of shops is considerable, 
shops are relatively small, while space for expansion is lacking. This explains why 
larger shops have moved out of the inner city. The shopping situation is “below an 
acceptable level, both in qualitative as well as quantitative terms”. Also important is that 
the inner city does not have so-called ‘crowd-pullers’, while shops are somewhat 
dispersed. Finally, accessibility of the inner city is a problem, especially for cars (MAB, 
1997, p. 4). This is why the city has developed so-called ‘inner city management’, 
which, together with local business, aims to improve the socio-economic situation in the 
inner city (Gemeente Delft, 2000b). 
Table 6.9 summarises the major findings. 
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Theme Main issues Spatial levels 
Unemployment Structural component Local 

Intra-regional competitiveness  For shopping relatively weak All 

Inner city economic structure Quality of shopping Local 

Traffic situation Accessibility Local 

Economic potential Lack of space for new business sites Local 

Table 6. 9 The economic situation in Delft; main issues 

 
Population and housing 
At first glance, Delft appears to be an attractive city to live in. For instance, between 
1981 and 1998, the population grew from about 83,000 to more than 95,000 (Gemeente 
Delft, 1999a). A different picture emerges from the balance between the in and outflow 
of people with respect to income. As in other larger cities, lower-income households 
move in, older people stay, while the younger (incl. former students), higher-income 
and higher educated groups leave the city. A major cause is the housing market 
situation. Most of the houses in Delft are rented, which is normal in (larger) Dutch 
cities. In the towns outside Delft, the majority of the houses are owned, however. Since 
many of the houses in Delft were built in the so-called ‘building revolution period’ of 
the 1960s and 70s, there is a substantial need for renovation, while scrapping also has to 
be considered. 
To make the city more attractive, ‘new’ spatial planning is called for. Delft has 
developed a vision for the future (in Dutch: ‘Ontwikkelingsvisie 2025’, Gemeente Delft, 
1998a), which deals inter alia with housing. More than in the past, attention is given to 
the spatial environment of the city. Unlike its neighbours, Delft has no Vinex locations 
due to a lack of space within its borders. At its backdoor, more than 50,000 thousand 
new houses will be built in coming years 88. This makes Delft a weak competitor when 
it comes to attracting newcomers, while the risk of a fled of (higher-income) households 
is also a realistic assumption (see also van der Cammen et al., 1997). Short-term, the 
vision is translated into the DOP-plan (in Dutch: ‘Delfts Ontwikkelings-Programma’). 
Delft lacks the money for drastic restructuring of its housing stock, while the larger 
cities in Holland, such as The Hague, receive substantial funding from the national 
government to restructure their cities. This is why Delft looks for funding from the 
Investment budget for City Renewal (in Dutch: ISV; Gemeente Delft, 2000a). 
The Technical University and related research institutes, located in Delft-North, TU-
area and Delft-South are very important for the city. These areas are not well linked 
with the city and accessibility by public transport is not very good (Gemeente Delft, 
1998a, p. 12), but the University and the city government have made an agreement to 
improve this situation as part of the Delft Knowledge City initiative.  
Table 6.10 summarises the major findings. 
 
 
                                                             
88 Especially important are Delfgauw and Pijnacker-Zuid (east of Delft). 
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Theme Main issues Spatial levels 
Household structure Lack of middle and higher incomes Local 

City structure Linking the city with the university area; 
accessibility by public transport 

Local 

Housing stock Need for restructuring, renovation and scrapping 
Demand for owned houses 
Liveability 

Local 

Vinex locations None available Region 

Table 6. 10 Population and housing in Delft; main issues 

 
Agriculture 
For Delft, agriculture is not an important economic activity. Yet, its use of space is 
important for the city when it comes to possible border corrections with neighbouring 
villages. For instance, north west of Delft there is a small agricultural area that is likely 
to disappear for the benefit of new functions, like housing. 
A function change in the Midden-Delfland area, the buffer zone between Delft and 
Rotterdam, is possible. The area is categorised as a green area of national importance in 
various policy documents, but there is strong pressure from business to extend the A4 to 
Rotterdam via Delft (see e.g. Kamer van Koophandel Haaglanden, 1997). A (half-
)subterranean road section is planned. It is likely that there will also be links to and from 
Delft, which will reduce the buffer zone Midden-Delfland. 
In Table 6.11 the major findings are presented. 
 
 
Theme Main issues Spatial levels 
Restructuring; less use of space More space for other activities 

Role of buffer zones 
Region 

Table 6. 11 Agriculture in Delft; main issues 

 
Environment and liveability 
Within Delft there are few green sites, but along its northern and southern borders a few 
larger green areas can be found. Some of them, such as those stretching along the A13 
highway, are not optimally located. 
Despite this lack of (larger) green areas, liveability in Delft is rather good. There are 
two areas that are important for liveability, infrastructure and manufacturing. With 
regard to infrastructure, a distinction should be made between the historic inner city and 
the quarters that were built later. The historic street grid in the inner city is not suited for 
modern road traffic, which explains the tendency to ban cars and to build subterranean 
parking garages. Rail traffic is also detrimental for liveability. A double-track main 
railway line, along a 1600 metres long viaduct, cuts through Delft (see Figure 6.2) and 
there is no noise shielding. The viaduct also causes visual intrusion, and inefficient use 
of space. The way the main infrastructure (road and rail), and especially the Provincial 
road in the western part of the city, crosses the city, is a matter of concern. According to 
the latest Annual Environmental Report (Gemeente Delft, 1999b), road traffic is causing 
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inconvenience in terms of air pollution and noise, but air pollution by road traffic 
remains within tolerable levels, even on congested roads. 
Delft houses chemical company DSM in the western part of the rail corridor and cable 
manufacturer NKF in the eastern part of the rail corridor. With time the noise level by 
DSM has been reduced, which will enable a reduction of noise zones and the building 
of new houses closer to its plants (Gemeente Delft, 1999c).  
In the next table the major findings are presented. 
 
Theme Main issues Spatial levels 
Overall ‘green’ profile Lack of green sites within the city, but compensation 

outside the city 
Local 

Rail traffic Barrier, noise and visual intrusion, inefficient use of space Local 

Road traffic Noise, air pollution, lack of safety Local 

Table 6. 12 Environment and liveability in Delft; main issues 

 
Use of space 
Seen in a global perspective, space in Delft is used quite efficiently. Within its borders 
there seems hardly any space left to house new socio-economic activities. At a less 
aggregate level, this picture needs to be revised. We will mention a few issues. First, 
there is the university, which is restructuring and needs less space for its existing 
buildings, while new activities (such as the Delft Knowledge City initiative) demand 
more space. Second, in the vicinity of the main railway station space is used 
inefficiently, while at the same time space is needed for two extra parallel tracks (also 
needed if light rail comes to the city). Third, the road network in and outside Delft 
needs restructuring (less through traffic, traffic bans, parking). Fourth, new houses may 
replace the partly outdated stock of houses in Delft, which also will have an impact on 
the use of space. 
In Table 6.13 the major findings are presented. 
 
Traffic and transport 
The passenger transport by car situation in Delft does not differ much from that of other 
historic cities, which impacts liveability and accessibility. Policy aims to reduce the use 
of cars in favour of public transport and bicycling. Liveability may be improved by 
concentrating the through-traffic on a few roads. At the same time, paid parking is being 
expanded, and long-time parking discouraged. New parking garages aim to increase 
liveability at street level (ibid; Gemeente Delft, 1998b). 
Delft has an important interregional function for public transport. Interregional and 
local trains stop at the main railway station, while local trains also stop at Delft-South 
station. 
There is a bus station and tram (to and from The Hague) stop in front of the main 
station. Both stations are to a considerable extent used by people working or studying at 
the Technical University. 
 
 
 



 

 168 

Theme Main issues Spatial levels 
Use of space by the university Inefficient 

Low quality of public transport 
Local 

Use of space by the Dutch 
Railways 

Inefficient use in rail corridor; space needed for 
additional parallel tracks 

Local 

Space for light rail Additional rail capacity needed Local 

Use of space by roads Possible further reduction of through traffic; 
substitution of parking on the road by subterranean 
parking garages 

Local 

Use of space by housing Partly outdated existing stock 
Space needed for new houses 

Local 

Table 6. 13 Use of space in Delft; main issues 

 
The rail corridor (see Figure 6.2) connects Delft with The Hague via Rijswijk and with 
Rotterdam via Schiedam by means of two parallel tracks, so there is no bypass for 
through trains. Some 250 trains a day (about every 5 minutes a train passes in both 
directions; NRC Handelsblad, 1999b) and four trains per hour stop at Delft main station 
(interregional ones and local ones). Traffic intensity is more than 85 % of technical 
capacity, which makes it a major bottleneck in terms of capacity. A figure above 75 % 
may already increase the risk of spreading an initial distortion significantly (Railned, 
1997c, based on UIC-standards). Trains are also running at a less optimal speed (90 
instead of 140 km./hour), due to the curved tracks on the railway viaduct. 
A four-track tunnel is mentioned as an instrument for reducing the impact of the railway 
line on liveability, improve public transport and use space more efficiently. It could be 
built as part of a major plan (in Dutch: Masterplan Spoorzone, Gemeente Delft, 1999d) 
to restructure the railway corridor, with moderately high houses and offices built above 
part of the tunnel. According to the plan, a new subterranean station will be built nearer 
to the inner city 89, while the (relatively new) bus station will also be moved to a new 
location. Building of the tunnel may start after the year 2005 90, but parts of the plan 
may be implemented earlier (Gemeente Delft, 2000e). 
The station and the area around Delft-South station may also be restructured. The area is 
poorly connected with the university and the neighbouring living areas. Discussion 
about this issue is complex, also as a result of the uncertainty concerning the railway 
corridor (Gemeente Delft, 1998c). 
 

                                                             
89 The existing, historic, main station building will get a new function. 
90 According to the financing scheme of the Ministry of Transport and Public Works (1999b). 
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Figure 6. 2 The railway corridor through Delft 

Legenda: Pharmaceutical industry with railterminal (A, E), main tracks with platforms (B), freight yard 
(C), neigbouring city of Rijswijk (D) and Delft station buildings (F). Part of the buildings next to the new 
bus station have been scrapped (G) 
Source: COB, 1993 (adapted; used with permission) 
 
In freight transport, rail plays a very small role. The rail freight yard near the main 
station is no longer used. Between eight and sixteen freight trains may pass Delft per 
day, on their way between Amsterdam harbour and the Hoogovens steel and aluminium 
industry at Beverwijk and Rotterdam harbour. These trains have to stop at Haarlem and 
Leyden to fit in the train schedule, which is tailored to passenger trains. Manufacturer 
DSM has a rail connection that is used to deliver small trains with mineral oils three 
times per week outside rush hours. Trailers are used for road transport. NKF cable 
industry and the garbage deposit terminal next to the railway station are not connected 
by rail. 
Accessibility to the inner city by truck is problematic. In the inner city, the use of 
standard trucks is discouraged by restrictions on vehicle dimensions and weight, as well 
as delivery time schedules. 
In Table 6.14 the major findings are presented. 
 
Theme Main issues Spatial levels 
Passenger transport by road Accessibility and liveability Local 

Public transport Rail capacity, risk of traffic distortion 
Improved services 

Local 

Freight transport Rail is hardly used 
Inner city accessibility, liveability 

Local 

Table 6. 14 Transport and traffic in Delft; main issues 
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The next steps in problem analysis relate to structural changes and the time horizon. 
 
Identifying structural changes 
Structural change means uncertainty. Since (as Subsection 3.2.3. has shown) the nature 
of change can only be determined afterwards, statements about change in specific 
variables with regard to the long-term are rather speculative. A global approach 
distinguishes between areas where change is 
- already happening 
- not impossible or not unlikely, given certain assumptions 
- (very) unlikely or even impossible (what is not expected may nonetheless happen). 
 
The point of departure is the knowledge about trends in data gathered in the previous 
subsection. Based on the previous overview of trends and developments, the following 
examples may be given of areas of change (see Table 6.15). 
 
Area Happening Not impossible or not 

unlikely 
(Very) unlikely or even 
impossible 

Economy Service industry more 
important (market) 

Improvement of migration 
balance 
Change in economic 
structure (policy aim) 

Major reduction of 
government (The Hague 
remains the decision 
centre) 

Population + 
housing 

Restructuring of cities 
improving liveability 
(policy, market) 

Remigration to the cities 
Vinex leading to more 
out-migration 

 

Agriculture Restructuring process 
(policy, market) 

Space used for new 
economic activities 
Improved environmental 
profile (policy, 
competitiveness) 

Major relocation to other 
part of The Netherlands 
(high costs) 

Environment 
 
 
 
Liveability 

Deterioration (policy, 
behaviour) 
 
 
Some improvements in 
liveability (policy) 

Adequate protection of 
buffer zones, reduction of 
pollution (policy, 
behaviour) 
Major improvements in 
liveability (traffic bans, 
improved public 
transport; policy) 

Business as the main 
protector of the 
environment 
 
Major change in 
behaviour (social 
movement, policy) 

Use of space Less space for agriculture 
(policy, market) 

Major change in the way 
space is used (policy, 
market) 

No growth in the use of 
space (policy, market) 

Transport + traffic Plans for new transport 
systems (policy, market) 

Minor modal shift 
(behaviour, policy) 
Reduction of mobility 
growth (behaviour, 
policy) 

Major modal shift 
(behaviour, policy) 
Less mobility (behaviour, 
policy) 

Note: A possible cause for change is given behind brackets 

Table 6. 15 Examples of structural changes in specific areas 
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The time horizon 
A period of some 20-25 years is regarded as appropriate for the scenarios. With a 
shorter period, trend breaks are hardly feasible for land use (management) and 
infrastructure planning and construction. A longer period, say fifty years, makes the 
scenarios too speculative. Therefore the year 2020 will be used as a reference. 

6.2.3 Systems analysis 

6.2.3.1 Determining the relation between areas of influence 
Based on the problem analysis, a choice is made in favour of the following areas of 
influence: 
1. Economy 
2. Population and housing 
3. Agriculture 
4. Transport and traffic, with special interest for the public transport situation 
5. The quality of the environment and liveability, including its impact on potential 

movers and settlers (business and non-business) 
6. Use of space. 
 
In Figure 6.3 the relationships between these areas of influence are presented in a global 
manner. 

 
Figure 6. 3 Areas of influence and their relations 

 

6.2.3.2 Identify assumptions about structural changes 
In problem analysis, major areas where structural change may occur have been 
identified together with possible causes. In the scenarios that discussion is elaborated 
further. Here a more general approach is chosen, in which the following set of 
assumptions is used: 
- Change generally does not come as ‘manna from heaven’. Apart from issues such as 

natural disasters, things change because of  (rational) decisions made by humans. 
An example is the replacement of local markets by global markets (globalisation), 
which is determined by the decisions of major stakeholders, who believe that they 
may gain from doing business globally (or are forced to do so, because their 
competitors do the same). 
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- Change also does not come unexpectedly in most cases. This may be explained by 
‘incrementalism’ in decision-making and the fact that data spreads rapidly. The first 
explains the gradual way in which most change occurs. The second points to the 
ability to access data and the ability to translate data into information, both of which 
are not evenly spread among the population. Hence, change is a matter of options, 
individual awareness of these options and the opportunity (or necessity) to use them. 

- Drastic change occurs when social tension is at its highest and when there is a 
feasible (cheaper and/or better) alternative. An example is the tearing down of the 
Iron Curtain: sufficient people believed in the necessity for change, and also had 
something to win by it. 

- People generally dislike extremes. This not only explains ‘incrementalism’ and 
conservatism in decision-making, but also why a (partial) reversal of a specific trend 
may occur (after having experienced what the real impact of a new trend is). An 
example is the Vinex housing scheme with its standard houses built in high density, 
while people demand more living space. Politicians may incorporate this 
information in future housing schemes. 

 
These ‘rules of thumb’ are subjective, which means that they may be changed or 
replaced by a different set of rules if a developer finds this necessary. Relevant is that 
the set of assumptions is applied in a consistent way in the scenarios. 

6.2.4 Baseline analysis 

6.2.4.1 Research aims and questions 
The scenarios will cover the following questions: 
- What may be the impact of new institutional arrangements on socio-economic 

development in Haaglanden? 
- What could changes in land use in Delft inner city bring for socio-economic 

development in Delft? 
- How can the public transport system in and around Delft be improved so that it can 

substitute the private car? What is the role of a railway tunnel in this respect? 
- Is it necessary to build a railway tunnel in the specific scenario context? 
- What do these changes imply for individual behaviour? 
 

6.2.4.2 Current knowledge 
Current knowledge is a major input in scenario design. It is therefore necessary to see 
whether the knowledge at hand is 
- sufficient 
- objective. 
 
The term sufficient relates to the fact that enough information is gathered to support the 
development of the scenarios. Especially trends and (un)certainties should become 
clear, as well as the motives of stakeholders. Trends and (related) uncertainties have 
been mentioned in a global manner in problem analysis. 
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The condition of objectivity can only be met to some degree. With quantitative data, 
objectivity is relatively easy to attain, if the data source is reliable. With qualitative data 
this may become a problem. On the other hand, in decision-making it is not only the 
quality of the information that matters, but at least as important is its interpretation. 
 

6.2.4.3 Conflict analysis 
The stake- and shareholders featuring in the scenarios have not been mentioned so far. 
In Table 6.16 this is done. 
From this table various (potential) conflicts may be deduced, most notably those 
(between) 
- Dutch Railways/Railned and people living near the railway line 
- parties favouring economic development and people living near the railway line 
- Dutch Railways/Railned and the Ministry of the Environment and Spatial Planning 
- Dutch Railways/Railned and Delft city government (with respect to the negative 

impact of the railway line) 
- people living near the railway line and rail users; local rail users may also have an 

‘internal’ conflict (if they live near the railway line) 
- people using the area for purposes which are not related to rail use, and rail users 
- the Technical University and the local government concerning the use of land, 

accessibility, etc. 
 
Actor Dominating interest 
Dutch Railways (NS) 
Railned 
Ministry of Transport and Public 
Works 
Ministry of the Environment and 
Spatial Planning 
Delft city government 
Private investors 
Regional Chamber of Commerce 
Technical University 
Province/Dept. of Economic Affairs 
People living near railway line 
Local users of rail 
Non-local users of rail 
Other users of station area 

Efficient flow of traffic through network, customer-orientation 
Rail capacity management 
 
Efficient transport, funding of infrastructure 
 
More efficient use of space, liveability (noise) 
Local economy, liveability, traffic 
Economic development (of the innercity) 
Economic development 
Important land-owner in Delft 
Economic development 
Liveability 
Rail transport quality 
Rail transport quality 
Shopping facilities, infrastructure facilities, etc. 

Table 6. 16 Stake- and shareholders and their interests 

 
In Subsection 6.8.3 this discussion is continued. 
 

6.2.4.4 Time perspective 
During the process of scenario design, no developments have been detected, which 
force a change of the time period (2000-2020). In the scenarios this period may be cut 
into shorter sections in order to show when, why and how trend breaks may appear. 
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6.2.5 Future analysis 
Now the relevancy and certainty of specific developments will be assessed per theme 
area (see Table 6.17). Two main categories will be distinguished: 
- ‘certain’, which refers to the so-called ‘predetermineds’ or relatively stable 

conditions 
- ‘uncertain’, which refers to variables which are regarded as rather flexible. 
 
 High relevance Low relevance 
Economy   
Certain Booming economy (short-term) 

Restructuring of Delft inner city 
Relatively unacttractive inner city 
shops 
Lower number of students 

General economic climate 

Uncertain Longer-term economic development 
Firm location behaviour 
Impact of growing inaccessibility on 
regional economy 
Future industry structure 
Impact of restructuring on local 
economy 

Longer-term economic development 
in other regions 

 
 
(Cnt’d) High relevance Low relevance 
Population and housing   
Certain Middle and high income households 

leaving the city 
Policy to restructure the local housing 
stock; building more for the market 
Vinex housing policy 

National trends in population 
Global developments at the housing 
market 

Uncertain Future demand for housing by specific 
groups (grey, single) 
Liveability in inner city 
Spatial segregation by income and 
ethnicity 

Developments in the housing market 
in other regions 

   
Agriculture   
Certain Strong reduction of the number of 

firms 
Restructuring plan 
Restrictive environmental policy 

None 

Uncertain Future environmental profile 
Economic impact of restructuring 
Options for ‘green’ agriculture 

None 

   
Environment and 
liveability 

  

Certain Environmental degradation 
Liveability under pressure 

None 

Uncertain The future of green areas 
Individual attitude towards the 
environment 
Impact of options to improve 

Habitat of specific species 
Pollution of the environment 
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liveability 
Use of space   
Certain Impact of present spatial policy 

Inner city mainly used as a living and 
leisure area 

None 

Uncertain Border corrections; options to build 
more houses, industrial estates, etc. 
Mixing different uses of space 
Impact of new spatial policy 

Use of space in other regions 

   
Transport and traffic   
Certain Low impact of present transport policy 

 
Developments in transport in other 
regions 

Uncertain Changes in the demand for transport 
by mode 
Mobility growth 
New transport options 

Changes in the demand for transport 
by mode 
Mobility growth 
New transport options 

Table 6. 17 Uncertainty per theme field 

6.2.6 Project design 
In this step various operations took place. One of them was the formulation of research 
questions for the main stage. The previous analysis gave no reason to change the 
research questions in section 6.2.4.1.  

6.2.7 Scenario design 

6.2.7.1 Main issues 
Scenario type 
The scenarios will be forward-looking and are not written to support specific policy 
decisions. They may be interesting for decision-makers involved in the Delft rail 
corridor and inner city restructuring project, as well as other stakeholders. 
Scenario elements 
The level of complexity is reduced by dealing only with a limited set of fields and 
themes within these fields. Particular attention will be paid to the following: 
 
Theme field Theme 
Economy Economic development 

Impact of a tunnel on local economic development 
Living 
 

Restructuring of housing stock in the city 
Houses for different income groups 

Agriculture Use of space 
Economic situation 

Environment and liveability Improving environmental quality and liveability 
Traffic and transport Improving public transport 

Modal shift potential 
Use of space 
 

More efficient use of space 
Link between inner city and Technical University 
Green areas 

Table 6. 18 Relevant themes per theme field 
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6.2.7.2 Assumptions 
Specific assumptions are made for each theme. This is done in the following manner. 
First, a theme is divided into specific subthemes. For each subtheme a set of 
developments is chosen. The scenarios contain specific variations on these 
developments. Table 6.19 gives an example. 
 
Theme Subtheme 
Economic development Negative picture: 

Recession 
Restructuring of specific industries 
Outmigration of business, etc. 
 
Positive picture 
Upswing 
‘New economy’, etc. 

Table 6. 19 Example of assumptions  
 

6.2.7.3 Red line and critical incidents 
In each scenario a red line (theme) is used, which is reflected in the name of the specific 
scenario. Depending on the scenario context, assumptions are made about critical 
incidents (trend breaks or temporal fluctuations in parameters). 
 

6.2.7.4 Main driving forces 
In the scenarios the following (general) driving forces are highlighted. 
 
Field Driving forces 
Economy Entrepreneurial responses 

Decisions of consumers 
Population and housing Demand for housing (Vinex and non-Vinex) 

Demand for leisure space 
In and out migration 

Agriculture Response to restructuring plan 
Use of space Demand for space by various stakeholders 
Transport and traffic 
 
 

The general demand for transport 
The individual response to congestion and inaccessibility 
Future demand for public transport 

Other Institutional changes 

Table 6. 20 Major driving forces in the scenarios 

 
The category ‘other’ has been added not only because of its importance as a factor 
itself, but also to show that policy is endogenous in the scenarios, which is in line with 
the scenario definition of Chapter 4. 
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6.2.7.5 Four scenarios 
The ‘time-machine’ features four different scenario ‘menus’. The reason for choosing 
four scenarios has to do with our discussion in Subsection 4.4.4.2, where we observed 
the tendency with policy-makers to favour a ‘middle of the road’ scenario as the most 
likely. To prevent this, four different scenarios are developed. Each scenario consists of 
three sub-scenarios for each spatial level (region, city, inner city/rail corridor). Per 
scenario, one main theme (a red line) is developed. 

6.2.7.6 Introducing the four scenarios 
In Subsection 6.2.4.1 four research questions were mentioned for this part of the study. 
These questions especially relate to institutional, economic and, public transport issues. 
In the scenarios these issues will be elaborated in the broader context of Subsection 
6.2.7.1. This leads to the following four scenarios: 
1. Haaglanden in the Mud. This reference scenario is a business-as-usual case. It 

echoes the traditional dependence of Delft on public service activities. This 
dependence may act as an important barrier for improvement of the local situation in 
Delft. 

2. Haaglanden goes east. This scenario assumes that Delft cannot survive on its own. 
This is in fact a Knowledge city scenario, in which R&D become more important, 
while the link with the harbour and production activities in the region around 
Rotterdam becomes stronger. At the same time the link with Haaglanden becomes 
less strong. 

3. United Haaglanden. A social scenario focussing on the positive impact of 
interregional cooperation. In this case it is taken for granted that Delft remains 
dependent on what happens in its main region Haaglanden. 

4. Delft corridor. In this case, Delft becomes a corridor-city, and reaps the socio-
economic benefits of such a position. 

 
From the scenario labels, it becomes apparent, that socio-economic issues are relatively 
dominant in the scenarios. This is also reflected in Table 6.21. 
 
The scenarios Agenda Main focus 
1. Haaglanden in the Mud Business as usual Market orientation 
2. Haaglanden goes East Delft knowledge city, relation with Rotterdam region Market orientation 
3. United Haaglanden Intra-regional interdependence and cooperation Social orientation 
4. Delft Corridor East and West Market orientation 

Table 6. 21 The four scenarios from an economic perspective (using a bird’s eye view) 

 
At the end of this chapter, the scenarios are brought together in a large overview 
(Scheme 1). 
In Section 6.3 the main stage of scenario development enters with the presentation of 
the first scenario: Haaglanden in the Mud.  
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6.3 Haaglanden in the Mud (2020) 

6.3.1 Haaglanden 
Table 6.22 presents the regional perspective in this scenario. In the text some details are 
highlighted. 
 

Field Regional situation in 2020 
Economy Recession 

Fewer government jobs 
Some remigration of (disappointed) firms 

Population 
 
 
 
 
Housing 

Non-Dutch majority in the larger cities 
Grey and poor 
Extensive individualisation 
Social drop-outs 
 
Market-oriented house building 
Few new houses built 
Boomtowns lack space 

Agriculture Vivid competition from abroad 
Increasing spatial needs 
Accessibility problematic 
Relocation, emigration 

Environment 
 
 
Liveability 

Further reduction of green sites and buffer zones 
Lack of compensating redevelopment 
Reduction of Green Heart area 
Lack of leisure areas 

Use of space Second generation of compact areas (urban field) 

Transport and traffic High level of road congestion 
Little investment in new roads 
Social costs of mainports; throughput instead of value added 
Leisure transport dominant 
Apart from HST, no new public transport systems 
Regionalisation of main rail network 

Table 6. 22 Haaglanden in the Mud: overview (region) 

 

6.3.1.1 Economic situation 
The standard of living in Haaglanden is low compared to other regions in Holland. In 
fact, it is at its lowest level since the start of the new millennium. This is caused by 
several factors, which reinforce each other. First there are the job cuts in civil service, 
caused by a shift towards a more market-oriented economy. Second, employment in 
heavy industry and transport in the Southern Wing has been reduced significantly as 
most firms transferred labour to former Eastern Europe. In the third place, it was 
impossible to attract compensating employment.  
 

6.3.1.2 Population and housing 
There is a large gap between demand and supply in the housing market due to the 
changed composition of the population in the large(r) cities in combination with a 
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market-oriented supply of houses. In the cities, segregation according to social and 
ethnic background has occurred with an exit of white people. The boomtowns 
increasingly lack space to satisfy the needs of newcomers. 

6.3.1.3 Agriculture 
The demands on agriculture are growing. Some forces lead to a reduction of its 
importance, while others work in the opposite direction. A notable example is the 
unstable food situation in the world, caused by a combination of climate change and soil 
exhaustion, with many more people than in the past, starving from hunger. This 
explains why agricultural policy has become more important than financial policy. 
Uncertainty about the future forced various firms to relocate to other parts of The 
Netherlands or even abroad. The former Eastern European countries with their low 
wages, lower environmental standards and subsidies from the EU are especially 
attractive for new settlers. 
 

6.3.1.4 Environment and liveability 
Green areas and leisure areas are becoming scarce. Building houses and business 
locations was seen as more beneficial than protection of what many people regarded as 
wastelands. Building in the Green Heart area did not prevent out-migration, while 
congestion spread over a much larger area. This area was actually used as a temporary 
resort, but was abandoned after some time for locations along the still dominant road 
transport axes between the west and eastern parts of The Netherlands. 
A minority denied the negative impact on the environment. Many people argued against 
it. The old phrase `Holland is full' could be heard again. A demand for compensating 
‘environmental (re)development’ in other areas or regions was not met. 
 

6.3.1.5 Use of space 
Growing congestion in other parts of the country induced a new trend. Many people, 
who left Haaglanden, are now returning to the heartland of The Randstad. Yet, the old 
‘compact’ land use is no longer a feasible option in terms of liveability. Instead, a 
second generation of compact areas has developed. The urban field is conquered - but in 
a compact, not a diffused manner. 
 

6.3.1.6 Transport and traffic 
In freight transport, the old mainport strategy bit its own tail as a result of limited 
benefits and high social costs. A crisis in transport called for action. Policy-makers 
remained indecisive, biased by the dualistic course of the mighty employers' 
organisation, which demanded more infrastructure while its members moved to other 
parts of the country. The transition from a demand-following building tradition to a pro-
active supply-restrained infrastructure policy was much drawn out. 
 
Passenger transport is dominated by leisure transport as a result of the greying 
population and the depressed economic situation, which reduced home to work 
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transport. None of the many plans for new public transportation systems was realised, 
because of the lack of funding and the termination of subsidies to cover operational 
losses. The split-up of the main railway network in The Netherlands, into six smaller 
networks, reduced connectivity. Private transport dominance reflected large-scale 
individualism. But, the situation in road transport was also not healthy. All those years 
of spending public money on new roads did not reduce congestion. Nowadays, fewer 
and fewer roads are being opened. In urban areas, social dropouts are making the use of 
public transport increasingly unsafe. 
 

6.3.2 Delft: city and region 
The local perspective is presented in this scenario. 
 
Field Local situation in 2020 
Economy Reduced importance of university; no Knowledge city 

Emigration of firms 
No pharmaceutical industry 
Less financial support from the national government 

Population and housing Net out-migration 
Less middle-incomes, more lower incomes 
No restructuring of housing stock 

Environment and liveability Environmental situation is worrying: no compensating redevelopment 
Liveability below national average 

Use of space Less space needed for housing and office locations 
Lower spatial density 

Transport and traffic Less home-to-work travel: less congestion 
No freight by rail 

Table 6. 23 Haaglanden in the Mud; overview (local) 

 

6.3.2.1 Economic situation 
Delft was faced with cost cuts, both general and those related to a reduced number of 
students. Some of the Technical Universities' faculties have been closed, whereas others 
are cooperating with the Technical University in Eindhoven. Delft has not become a 
Knowledge city due to a lack of money and self-interest among partners. 
The pharmaceutical industry in Delft was relocated to the province of Limburg. Other 
branches of industry are also developing plans to move out, mainly because of the lack 
of qualified personnel in the region. 
 

6.3.2.2 Population and housing 
Many years ago, a major housing restructuring was considered necessary for the city to 
stay attractive as a working and living area. But, local support for such a restructuring 
was too weak, and there was a lack of funds. The composition of population then 
changed as could be expected, with too many low-income households. 
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The crime rate is high, reducing liveability. Neighbouring towns attracted many middle-
class ‘refugees’ from Delft, which boosted their finances. A lower population in Delft 
means less financial support from the national government. 
 

6.3.2.3 Environment and liveability 
Environmental quality is troubling around Delft. Especially the latest expansion of the 
infrastructure networks with the new road cutting through Midden-Delfland, and the 
high-speed railway link with its considerable noise level, have led to this situation. 
Compensating nature development did not take place. 
The quality of living in Delft is below the average Dutch standard, because of a 
combination of on average low quality housing and emissions of noise and air pollution. 
Many people suffer from disorders such as stress and bronchitis. 
 

6.3.2.4 Use of space 
Spatial density increased at a regional level, but decreased in Delft. The socio-economic 
situation led to a reduction of the number of houses and office buildings. Many owners 
and rent payers had no money to invest in maintenance, let alone in new buildings. The 
university needed less space because there were fewer students. 
 

6.3.2.5 Transport and traffic 
As the number of people working in Delft was reduced significantly, congestion was 
also reduced, both on the road and in the rail corridor. 
After the closure of the pharmaceutical industry, rail was no longer used for local 
freight transport. 
The opening of the Amsterdam-Rotterdam high-speed rail link reduced rail traffic 
through Delft. The days of spending large sums of public money on railway 
infrastructure were over. Large sums had been spent on high-speed and freight railway 
links, which had some impact on rail use, but not at a local and regional level. Many 
politicians were reluctant to spend more money on public infrastructure, if a modal shift 
did not occur. 
 
 

6.3.3 Delft inner city 
Finally, the inner city perspective is given (Table 6.24); only differences with the city 
level are highlighted. 
 

6.3.3.1 Economic situation 
The inner city of Delft is in a miserable condition, after many years of public neglect 
and spending cuts. Delft lacked both the lobbying power and the interest to deal with 
private investors. As a consequence, the number of tourists decreased. Inner city 



 

 182 

accessibility by car has always been a problem. The parking regime makes the inner city 
hardly accessible for (touring) cars. Shopping becomes more and more of local 
importance.  
 
Field Inner city situation in 2020 
Economy Less tourism due to inaccessibility 

Shopping more of local importance 
Population and housing Deterioration of city quarters; demolition 

Lack of a ‘bubbling’ heart 
Less students 
Less middle and higher income households 

Environment and liveability Reduced liveability 

Use of space Lower density 

Transport and traffic No freight by rail; facilities scrapped 
Inaccessible for (touring) cars; very restrictive parking regime 
Use of public transport expensive; declined 

Table 6. 24 Haaglanden in the Mud; overview (inner city) 

 

6.3.3.2 Population and housing 
The ideal (inner)city must combine old and new. If one looks at Delft, one sees that the 
old part is deteriorating, while new, attractive facilities are not developed. There is no 
bubbling heart. The quality of the houses along the railway line is disturbing; 
demolition has started. The area also houses various coffee shops and activities such as 
prostitution. The population in the inner city of Delft has changed significantly; more 
migrants, fewer students and too many low-income households. 
 

6.3.3.3 Environment and liveability 
Delft lacks green sites, such as parks. The demolition of houses behind the main station 
led to a larger open space. With no money or interest to turn it into a park or plaza, 
various unwanted activities now take place here with gatherings of unemployed youth 
and drug dealers frequenting the area. The same is starting to happen in front of the 
main station. The diminished use of public transport has made some of the facilities 
redundant. This now attracts the same kind of people who hang around at the back of 
the station, albeit not during the day.  
 

6.3.3.4  Use of space 
The use of space is becoming less dense due to the above-mentioned reasons. There is 
no sign of a reversal of this trend. 
 

6.3.3.5 Transport and traffic 
It is likely that a negative trend has started in public transport sector since plans 
involving light rail services in and around Delft have been overlooked. The regional 
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tram service between The Hague via Rijswijk to Delft, for which in the past an 
extension scheme (Delft-Schiedam) was published, was closed between Rijswijk and 
Delft. 
The next scenario shows a contrasting future for Haaglanden. 
 
 

6.4 Haaglanden goes East (2020) 

6.4.1 Haaglanden 
 
In Table 6.25 an overview is given of the regional scenario. 
 
Field Regional situation in 2020 
Economy Less dependent on civil service jobs 

New regional authority 
Knowledge city 
Growing inwards; relocation of firms 

Population and housing More houses in buffer zone Delft-Rotterdam 
Less tension in housing market 
More middle and higher income households 

Agriculture Fewer firms (relocation); remaining more concentrated in Westland area 
Reduced accessibility 

Environment and liveability Reduced environmental quality 
Improved liveability 

Use of space Border corrections 
Spatial segregation of housing and heavy industry 

Transport and traffic More freight by rail (incl. short distances) 
New railway services; tram, light rail 
Increased use of public transport 

Table 6. 25 Haaglanden goes East; overview (region) 

 

6.4.1.1 Economic situation 
The Knowledge city idea has become a reality. Delft cooperates with Rotterdam and 
Schiedam in the so-called Triple-city concept. A regional authority coordinates the 
interest of the three cities. A major investment plan aims to increase the competitiveness 
of Rotterdam’s harbour, which is seriously challenged by major harbours in Europe. 
Included are stimuli to improve the transfer of R&D from Delft to Rotterdam’s harbour 
and transport activities. This plan is backed by money from the national government. 
Harbour extension schemes are ruled out. Instead of growing outwards, new plans have 
been issued which aim to grow inwards. This forces intra and interregional relocation of 
existing activities. Delft, Rotterdam-north and Schiedam have attracted service activities 
and light industry, while Rotterdam concentrates on the more space-consuming 
activities. By concentrating distribution, warehousing and assembly activities, the trend 
of firms ‘on the move’ has been reduced significantly. 
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Another economic activity, shopping, has also become more important in Delft. A face-
lift increased the importance of its main shopping centre for the Schiedam/Rotterdam-
West area. 
 

6.4.1.2 Population and housing 
The building of thousands of houses at the location of the former Rotterdam-Airport 
(relocated to the Second Maasvlakte area), and in other parts of the buffer zone between 
Delft, Rotterdam and Schiedam, has reduced tension in the housing market in this part 
of Holland. 
Border corrections gave Delft more space and enabled the building of more houses for 
middle- and high-income households. An important relocation of people between the 
three cities has taken place. For the moment, finding a house is no problem here. 
 

6.4.1.3 Agriculture 
The buffer zone itself has lost its attraction for agriculture. Many farmers went to the 
Westland area, which has become a dedicated agricultural area. Plans to build more 
houses in this area were cancelled, because of the significant cost of relocation and 
environmental clean-up. Also the Hoekse Waard polder (south of Rotterdam) has 
attracted numerous farmers. Most of the products go by rail to Germany, via a new 
combined railroad terminal in Rotterdam, because of inaccessibility by road and new 
legislation from the ministry of the environment. 
 

6.4.1.4 Environment and liveability 
The use of the corridor between Delft and Rotterdam-Schiedam for housing has had a 
destructive impact on the quality of the environment. 
The spatial compactness of the area explains why public transport use is higher than in 
other parts of Haaglanden. Yet, people living here do not have access to nearby leisure 
resorts other than the dune zone near The Hague. 
Although the overall quality of living has been improved, it is rather bizarre to 
understand why this could not have been be achieved in a way which does not destroy 
the fauna and flora. 
 

6.4.1.5 Use of space 
The area north of Rotterdam is now mainly used as an area where housing, light 
industry and services are concentrated, whereas the areas south and west of Rotterdam 
are used for transport, heavy industry and related activities. In the past mixed land use 
was seen as a factor for reducing mobility, yet many people do not want to live near 
industrial sites and therefore moved to more favourable locations. This made spatial 
segregation an important tool both for attracting newcomers to the area as well as for 
keeping people in the area. 
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6.4.1.6  Transport and traffic 
Between 1990 and 2010 the road infrastructure in this part of Holland was extended 
significantly. Yet, congestion did not become lower. As resistance against additional 
roads became omnipresent, it was inevitable that rail transport should get more 
attention. New, customer-oriented services were developed including those for short 
distances. 
In passenger transport, a similar development took place, stimulated by the privatisation 
and de-monopolisation of public transport, which was finished by the year 2010, 
leading to more customer-orientation. Delft is now connected via tram with Schiedam 
and Rotterdam. There is a plan to connect Rotterdam, Delft, and Rijswijk by a light 
rail/metro service. The higher quality of public transport was financed by a rise in 
prices, which did not impact the demand for the services. 
  

6.4.2 Delft: city and region 
The local scenario is sketched in the following table. 
 
Field Local situation in 2020 
Economy Sound economic profile 

Relocation of heavy industry to Rotterdam 
Population and housing More middle and higher income households, new houses in inner city 

Environment and liveability Improved liveability 

Use of space Border corrections 
More efficient use of land 
Less space at university; new buildings and relocation 
Mix of housing and offices 

Transport and traffic New road-rail terminal outside Delft 
City distribution concept 
 
More use of rail 
Tram and light rail 

Table 6. 26 Haaglanden goes East (local) 

 

6.4.2.1 Economic situation 
The transition towards a market-oriented economy has taken considerable time. Now 
everyone agrees that there was no alternative. The economic balance between Delft and 
neighbouring villages has changed especially after the border corrections took place. 
By relocating the heavy industry to Rotterdam, the city of Delft was able to improve its 
attractiveness, both for firms and their employees. The combination of light industry 
and commercial services is enticing for newcomers. 
 

6.4.2.2 Population and housing 
New houses for middle and higher class incomes were built in the rail corridor, at the 
former industrial sites and in the university area, where new, compact university 
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buildings have been built. Also some of the faculties have been relocated to Rotterdam. 
This meant space for attractive parks with apartment blocks. Along the road corridor 
outside Delft, office buildings are used as a noise shield. 
 

6.4.2.3 Environment and liveability 
The changed use of space in the rail corridor has improved liveability significantly. In 
the past, such a restructuring would have been very expensive, because of the high cost 
of purifying the soil. Present on-site clean up technology reduces these costs 
significantly. 
 

6.4.2.4 Use of space 
Delft now uses space more efficiently. While spatial segregation is found at a regional 
level, at a local level a mix of housing and office locations is seen as an important tool 
to reduce mobility. 
 

6.4.2.5 Transport and traffic 
A new railway yard with a low-cost and efficient railroad terminal outside the city 
centre (between Delft and Rijswijk) improved the benefits of rail for freight forwarders 
significantly. It is also used for city distribution. 
 
Public transport is much improved. An example is the former South station, which now 
functions as a tram stop. In a few years time a light rail service will replace the existing 
tram service. 
 

6.4.3 Delft inner city 
In Table 6.27 the focus is now on the inner city of Delft in the year 2020. 
 
Field Inner city situation in 2020 (vs. 2000) 
Economy Higher income per household 

Inner city redevelopment 
Population and housing Upgrading; grand design 

Environment and liveability Liveability and local environmental quality have improved 
Larger leisure areas 

Use of space New and advanced concepts for working and living 

Transport and traffic Very restrictive parking regime 
City distribution; better accessible inner city 
 
Plans for subterranean mini-metro 
Combined road-rail terminal 
People carrier 

Table 6. 27 Haaglanden goes East; overview (inner city) 
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6.4.3.1 Economic situation 
The growing average income per household in Delft has stimulated the building of 
many new shops replacing part of the older, twentieth century ones. Other, monumental, 
buildings are being preserved consciously, given the importance of tourism for the city. 

6.4.3.2 Population and housing 
A city architect has been appointed. She has developed a grand design for the city heart. 
This design led to the demolition of some of the lower quality houses and the space that 
became available could be used to build higher quality houses and office buildings. A 
considerable share of the population now works and lives in the same area, which helps 
to reduce mobility. 
 

6.4.3.3 Environment and liveability 
Local environmental quality has been improved with the relocation of the waste deposit 
site. The introduction of a people mover system reduces car use. 
Existing green sites outside the city have been extended, whereas new ones have been 
erected along the high-speed rail line and the road corridor Delft-Rotterdam. 
 

6.4.3.4 Use of space 
New and advanced concepts for working, living and transport have improved spatial 
efficiency in the inner city. 
 

6.4.3.5  Transport and traffic 
City distribution has reduced the negative impact of large delivery trucks. Plans for 
subterranean delivery are being developed. Electric vehicles carry out collection of 
waste. 
With a people carrier replacing the bus services, accessibility is improved. The people 
carrier runs partly subterranean. In future it will be connected with the light rail service, 
which soon will run through Delft. The restrictive parking regime and the improved 
public transport situation, explain why increasingly fewer people use a car to go to the 
inner city. 
 
In the following scenario, social aspects are relatively important, compared to the other 
scenarios. 
 
 

6.5 United Haaglanden (2020) 

6.5.1 Haaglanden 
In Table 6.28 the focus is on the regional situation in this scenario. 
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Theme Regional situation in 2020 
Economy Important role for regional authority 

Intra-regional economic cooperation 
Less transport-dependent economy 

Population and housing Renewed interest for social housing 
Scrapping in Vinex locations 
Cooperation between cities and villages concerning housing planning 
In house offices, small neighbourhood offices 

Agriculture Local food for local people 

Environment and liveability Environmental quality shows improvements 
Improved liveability due to re-socialisation  

Use of space Middle of the road between concentration and dispersion 
Reduction of the pace of growth in use of space 
Border corrections 

Transport and traffic Mobility reduction in freight transport; smart logistics/telematics 
Reduction of car use; road pricing 
 
Mobility reduction in passenger transport 
Door-to-door services in passenger transport 
Less heavy rail vehicles; more light rail instead 
IT/working at home major importance 

Table 6. 28 United Haaglanden; overview (region) 

 

6.5.1.1  Economic situation   
The retreat of the government from the economic arena led to a social vacuum. At first, 
this impact was obscured by the fact that many new jobs were created in The 
Netherlands. Once this stopped, problems started and a so-called ‘subdivision’ in 
society became visible. Only a bottom-up approach was able to improve the socio-
economic well being of the ‘have nots’. 
From the year 2015 onwards, a ‘resocialisation of society’ occurred, caused by the same 
individualisation trend that led to the previous situation. The step from self- to local 
interests is not so large. Various citizen groups joined hands and a new movement 
started: the ‘United Action for Local Problems’ (UALP). Later also politicians and 
some of the major employers became interested. UALP empowered the existing 
regional authority as the most important decision level for Haaglanden in key areas. A 
rearranged tax base between cities and villages released sufficient money to revitalise 
important economic sectors in the region. 
 

6.5.1.2  Population and housing 
With the ‘resocialisation’ of society, the political interest for social housing regained 
most of the impact it had in the past. Various plans were developed for redevelopment 
at a regional level. The region now coordinates and finances housing schemes. 
Cooperation between cities and villages is stimulated by the fact that the villages are 
confronted with the same kind of problems, which the cities learned to tackle in the 
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past. The latter also explains various border-corrections between cities and 
municipalities (in both directions). 
 

6.5.1.3 Agriculture 
UALP also impacts agriculture: a ‘local food for local people' movement has started. 
With major drinking water suppliers and the water management authorities in the area 
joining forces, environmental policy has to change drastically. 
The agricultural lobby is strong. Politicians are now saying that at least one third of the 
agricultural space should become available for housing. Prague, the new capital of 
Europe, would back such a decision. 
Parliament recently debated whether a combination of regional deconcentration and 
local concentration of agricultural activities could be an attractive package for all parties 
involved. This would involve scrapping outdated cropping facilities and building 
modern ones. 
 

6.5.1.4 Environment and liveability 
With the ‘resocialisation’ of society in the past decade and the technological 
breakthroughs, a trend break in environmental degradation happened, but what has been 
lost in quantitative terms seems largely irrevocable. Only large-scale area (re) 
development may work in this case. 
Liveability has been improved in the cities due to a major change in behaviour. 
 

6.5.1.5 Use of space 
As both concentration and dispersion have pros and cons, some kind of ‘middle of the 
road’ is called for. With the ‘resocialisation’ of society, this becomes feasible. 
Government policy now aims at smaller concentrations of activities, which means that 
working and living are linked in a space-efficient way. Where possible, physical 
transport is replaced by ‘in house offices’ or ‘small neighbourhood offices’. With time, 
the need for space has grown, yet far less than it would have without this advanced 
concentration of activities. 
 

6.5.1.6 Transport and traffic 
Mobility reduction in freight transport became visible after an agreement between major 
trucking firms and forwarders to reduce the need for mobility by some 35 per cent. A 
logistic exchange unit was set up dividing freight flows among the partnering firms. A 
smart logistic decision support tool manages traffic flows. Transport costs were reduced 
significantly, which stopped forwarders from leaving Haaglanden. 
 
In passenger transport, road transport is far less dominant than it was in the past. A 
combination of a growing concern for the environment, ageing and the resocialisation of 
society led to a major change in demand, which was met by a group of new public 
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transport operators who took over public transport after its privatisation in 2010. With 
clients owning priority shares, customer-orientation is assured. 
The use of cars has become quite expensive with the recent introduction of an 
inexpensive road-pricing scheme.  
Developments in high-speed video conferencing reduced the cost of home office work 
to such an extent, that most of the office-related work now takes place at home. 
 

6.5.2 Delft: city and region 
The local situation of this scenario can be found in Table 6.29. 
 
Field Local situation in 2020 
Economy New customer-oriented jobs 

Permanent education; `grey learning’ 
Relocation of heavy industry to Rotterdam 

Population and housing City redevelopment; EU subsidies 
Social housing 

Environment and liveability Troublesome environmental situation, yet pace of reduction lower 
Improved liveability 

Use of space Lack of space 

Transport and traffic City distribution centre 
Electric delivery vans replace conventional trucks 
Rail and inland water transport 
 
Massive substitution of physical by virtual transport 
Investments in road maintenance instead of network extension 
(Peak) car use expensive; important off-peak traffic 
Light rail 
Public transport fares equal car use costs 

Table 6. 29 United Haaglanden; overview (local situation) 

 

6.5.2.1 Economic situation 
In line with the resocialisation of society, and funded by the reorganised regional tax-
base and spending cuts in infrastructure investments, new customer-oriented jobs have 
been created in the private sector, e.g. to improve security on the streets or in education. 
Older people engage in ‘permanent education’. With so much home-based office work, 
special office buildings with complete IT-facilities have been created. The attractiveness 
of the city for service-related business is improved after relocation of the heavy industry 
from the inner city to especially the Rotterdam-Maasvlakte area. 
 

6.5.2.2  Population and housing 
A follow-up of the Vinex housing scheme was not considered, because housing 
demands had changed considerably. Now that many of the Vinex built houses have to 
be demolished, because less people want to live in these areas, or can afford to live 
there, Delft is lucky not to be confronted by the negative aspects of this housing 
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scheme. Instead, it is redeveloping major quarters of the city, backed by subsidies from 
the European Investment Bank. Delft is also leading the regional housing rationing 
organisation, which has been set-up to help the lower income bracket to cover their 
housing needs. 
 

6.5.2.3 Environment and liveability 
Environmental quality has gone down considerably in the vicinity of Delft over the last 
decades with new roads and rail intersecting the landscape. Corridors are becoming 
congested. 
Growing environmental awareness was unable to affect the driving forces, as people’s 
urge to live and to be well located is (still) much stronger than their concern for the 
environment.  
In living areas, the quality of living has improved however, mainly due to the reduction 
of mobility and the introduction of new vehicle technology. 
 

6.5.2.4  Use of space 
Delft lacks space. Unlike in the past, this is a sign of strength, because many sites in the 
city are or have been redeveloped. A public-private ‘think-tank’ deals with the question 
whether a further concentration of activities is favourable or not. With no financial 
pressure they are in a favourable starting position. 
 

6.5.2.5  Transport and traffic 
City distribution has replaced standard delivery trucking. Delivery vans are powered by 
a new kind of electric battery. In intercity traffic guided vehicles run on dedicated 
infrastructure. Part of the freight transport in the region takes also place by rail and 
inland waterways. 
 
The many people working at home and ageing have reduced passenger mobility 
significantly. 
From the year 2015 onwards, investments in infrastructure have been directed to 
maintenance (roads) or new services (light rail, battery-powered buses). In some cases, 
roads were shut down to get space needed for light rail tracks.  
High parking tariffs and road pricing discourage car use. Public transport fares have 
been made competitive in order to reduce overall mobility. 
 

6.5.3 Delft inner city 
The situation in the inner city is presented in the next table. 
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Field Inner city in 2020 
Economy Post-industrial society 

Important shopping centre 
New features in tourism 

Population and housing Balanced mix of households 
Renovation 
One person households 

Environment and liveability Much improved liveability 

Use of space Spatial concentration 
Complete redevelopment 

Transport and traffic No rail freight yard; new terminal outside city and road-
water terminal 
 
Car banned from inner city 
Light rail and people carrier 
New railway stop 

Table 6. 30 United Haaglanden; overview (inner city) 

 

6.5.3.1 Economic situation 
The area around Delft Central Station has been transformed into a pedestrian-only area, 
where shopping and leisure activities for older people attract customers from the whole 
region. Tourism is expanded with new features, such as a special Millennium Museum 
dedicated to the past century, with special emphasis on technology. 
 

6.5.3.2 Population and housing 
Living in the centre of Delft is affordable for lower and higher incomes. A combination 
of demolition and renovation has created an attractive living area. Clusters of lower, 
apartment houses replaced high-rise buildings. The one person household is now a 
standard phenomenon in the area (re)development scheme. 
 

6.5.3.3 Environment and liveability 
Liveability in the city centre has been improved significantly in the past two decades. 
The favourable financial situation of the city gives way to lasting investments in the 
quality of public environment. 
 

6.5.3.4 Use of space 
With the developments in transportation, the inner city grew sufficiently to warrant a 
complete redevelopment scheme. A city architect made an overall programme for the 
area, with detailed instructions for specific sites. Private cars were banned. The space 
formerly used for parking cars, as well as the roads themselves, are now used for small 
parks, green sites and pedestrian areas. 
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6.5.3.5 Transport and traffic 
The freight yard near Delft Central Station has been cleared. All transport now takes 
place at the two combined railroad terminals (one between Delft and Rijswijk, the other 
between Delft and Rotterdam). A combined road-water terminal can be found near the 
Schie Canal. In the inner city, there are plans to build a metro-like freight system for 
small deliveries. Yet, the historic parts of the city are likely to be excluded from such a 
system. 
 
Delft is now connected with the regional light rail network. One of its main lines stops 
at Delft Central Station and at South Station. Between South Station and the University 
Area a people carrier is in use. A new railway stop, east of Delft, links the high-speed 
line with the light rail network and fast intercity trains. 
 
 

6.6 Haaglanden Corridor (2020) 
In the fourth and final scenario the importance of infrastructure is emphasised (Table 
6.31). 
 

6.6.1 Haaglanden 
 
Theme Regional situation in 2020 
Economy ‘New capitalism’ 

Low quality jobs 
Population and housing Housing in Green Heart 

New intermediate housing sites 
Houses for one person households and elderly 

Agriculture Removed from Green Heart 
Less producers; termination and relocation to Eastern 
Europe 
Upgrading 

Environment and liveability End of ‘traditional’ Green Heart area 

Use of space Concentration and dispersion; more use of space 
Intersection 

Transport and traffic Extensive road expansion scheme 
Freight distribution centres 
Special trucking routes 
Road pricing for cars 
 
Cuts in public transport investments 
Restructuring of public transport 
Light rail 

Table 6. 31 Haaglanden Corridor; overview (region) 
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6.6.1.1 Economic situation 
With its central location between Schiphol and the harbours of Rotterdam and Antwerp, 
while generating important transport flows itself, Haaglanden is likely to become the 
major transport region in The Netherlands. Reducing the traditional dependency on the 
public sector is necessary in a market-dominated economy. To back this trend, an 
extensive road extension scheme was set-up in South Holland. Some of the new roads 
intersect the former Green Heart area. Some 15 years ago, most of the area was cleared 
of agricultural activities. That space is now used for physical distribution, assembly and 
production facilities. Also a lot of houses were built for the employees of the new 
businesses. 
 

6.6.1.2 Population and housing 
With time the differences between cities and (former) villages are reduced. The villages 
have grown considerably, which to many people reduces their appeal as living and 
working sites. Some new intermediate sites are being developed with a balanced pallet 
of houses. These new houses are largely adapted to the wishes and abilities of the elder 
generation but they are not (easily) affordable for lower-income households. 
 

6.6.1.3 Agriculture 
After the termination of subsidies, agriculture was reduced significantly. Many croppers 
who went out of business could not find successors. Others moved to other parts of The 
Netherlands and former Eastern Europe, after having sold their land for substantial 
prices to private developers. Those remaining went into highly specialised products. 
The loss of most of the agricultural sector has had a noticeably negative impact on the 
environment.  
 

6.6.1.4 Environment and liveability 
The reduction of green areas, and the introduction of new transport corridors have taken 
their toll on the quality of the environment. The same applies to the removal of buffer 
zones between municipalities. Yet, to many people this is a reasonable price to pay for 
having a job. 
 

6.6.1.5 Use of space 
In the cities there is a trend is towards concentration. With municipalities growing 
towards one another, more space is used. Infrastructure corridors are being transformed 
into working and living corridors. They are also starting to become wider as they 
become more densely occupied. 
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6.6.1.6 Transport and traffic 
Now that vast sums of public money have been invested to upgrade its road network, 
Haaglanden is able to attract dozens of firms on the lookout for a better business 
location. Investments in inland waterways and rail freight infrastructure are considered 
to be of little or no importance, because an efficient market-organisation and customer-
orientation is (still) lacking, despite deregulation and privatisation. 
 
To promote freight transport, the use of private cars is discouraged by an extensive 
road-pricing scheme. It now pays to invest in new roads. Also, some of these new roads 
are developed as dedicated freight routes. 
Public transport infrastructure was rearranged in order to better fit with the changed 
transport demands in society. Next to heavy rail, a lot of light rail services are in use, 
including the RandstadRail and ZoRo lines; both operated by a French transport firm. 
Tariffs are relatively low, and most firms give their employees free season tickets. 
 

6.6.2 Delft: city and region 
The next level is the local level. Table 6.32 presents main issues. 
 
Field Local situation in 2020 
Economy Upgraded university area 

Market-oriented research 
Shopping centres upgraded and more concentrated 

Population and housing Restructuring of university area 
New buildings in city centre 
Less rented houses 

Environment and liveability Global deterioration, local improvements 

Use of space Concentration 

Transport and traffic No freight by rail 
Business-to-business traffic via city’s edges 
 
Light rail 
Relatively inexpensive public transport; increased use 
Customer-oriented public transport 
Door-to-door services 

Table 6. 32 Haaglanden Corridor; overview (local situation) 

 

6.6.2.1 Economic situation 
The former University Area is completely restructured. Most of the university buildings 
are now located in the city itself. At their previous location one now finds office, 
distribution and manufacturing facilities. Space is used efficiently with many multi-
stock facilities. 
Business and university share a knowledge transfer arrangement. As most of the 
faculties are now privately financed, investors can demand value for money, and little 
fundamental research takes place. 
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The shopping centres in Delft have been restructured to meet the demands of the higher-
income groups. This has led to a higher spatial concentration, with the more peripheral 
centres trimmed down in size and quality. 
 

6.6.2.2 Population and housing 
Deregulation has removed restraints on high-rise buildings in Delft. The new office 
buildings of a pharmaceutical firm in Delft are first in a row of this kind in the city 
centre. Due to a cut in subsidies for tenants and changed demand, the number of rented 
houses in Delft has been reduced considerably. Many of the high-rise apartment 
buildings built in the past decades have been renovated, while others are being 
demolished. The latter is a consequence of a new government scheme which dictates 
that flat buildings older than 30 years, should be demolished, because of the low cost-
efficiency of renovation. 
 

6.6.2.3  Environment and liveability 
The situation in regard to the quality of the environment and liveability is different in 
Delft compared to the larger region. In the city, an improvement is visible, due to better 
houses, parks and the reduced use of cars and trucks. Outside Delft, however, there is 
more infrastructure than in the past, and the green buffer zones have disappeared. 
  

6.6.2.4 Use of space 
Delft is a compact city. In the past, it lacked space to grow. Now, major restructuring 
and redevelopment of the city, together with a reduced need for space because of 
transport needs, lead to a different situation. Compactness is also important because of 
the fact that many people now belong to the grey generation, which not only means that 
they tend to reduce their mobility needs, but also that their physical ability to be mobile 
declines year by year. 
 

6.6.2.5 Transport and traffic 
The city is well connected with the main road and rail networks. Yet, these routes do 
not cut through the city, but pass around it. 
Freight transport goes by road. As the recently developed business site in the north of 
Delft is not directly connected with the heavy railway network, there is little scope for 
the use of rail as an important means of freight transport, let alone the fact that none of 
the firms located there are rail-oriented.  
 
People in Delft have the option of various high quality rail-bound services. Due to the 
increased customer orientation in passenger transport, the low fares and a road-pricing 
scheme, the number of people using public transport has increased significantly. Public 
transport operators are now suppliers of door-to-door services, something that is 
inevitable, given the ‘greying’ of the population, and the ‘ban’ on private car use in the 
inner city. 
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6.6.3 Delft inner city 
Table 6.33 deals with the inner city situation in the year 2020. 
 
Field Inner city situation in 2020 
Economy Main offices in city centre 

Shops for higher incomes 
Population and housing Area (re)development/PPP 

Scrapping 
Higher income housing 
One person households and elderly 
Restricted building height 

Environment and liveability Improved liveability 
New green sites 

Use of space ‘Liveable’ compactness 

Transport and traffic Cleaner and smaller vehicles 
Very restrictive parking regime 
Light rail and people carrier 

Table 6. 33 Haaglanden Corridor; overview (inner city) 

 

6.6.3.1 Economic situation 
The inner city is now an important area for main offices, shops and higher-income 
houses. Such an area with relative wealth gives an important economic impetus to the 
surrounding quarters of the inner city. Due to the historic nature of the inner city, 
building height has been restricted to 40 metres in this area. The main station building 
has been cautiously dismantled and relocated to another part of the country. A much 
larger and up-to-date substitute complex houses various facilities for business meetings 
and leisure activities. 
 

6.6.3.2 Population and housing 
Houses are being built in the rail corridor. Housing blocks at both sides of the railway 
corridor have been demolished in order to create small green zones around these 
buildings. These new buildings have robbed the inner city of Delft of its small-town 
appearance. Most people do not object to this, as long as the historic buildings are not 
demolished. The new houses meet the demands of the present generation, which means 
that houses for one to two persons are available. Many of these houses were built to 
meet the needs of older people. 
 

6.6.3.3 Environment and liveability 
The developments in the rail corridors have improved liveability in the inner city of 
Delft significantly. 
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6.6.3.4 Use of space 
The ‘new’ inner city is an example of a practical and liveable way of compacting a city.  
 

6.6.3.5 Transport and traffic 
With the relocation of freight transport to the edges of the city, and the discontinuation 
of rail freight transport in Delft, the importance of freight transport in terms of use of 
space has been reduced significantly. The nature of freight transport has also changed 
because of the introduction of cleaner and smaller vehicles in the inner city.  
 
Along the rail corridor through Delft, there are three stations. Apart from the Central 
Station and the South Station, the North Station was opened recently. There is a plan to 
build a light rail ring-line around Delft.  
 
 
Having finished this scenario exercise (for a general summary see Scheme 1 at the end 
of this chapter), the next section is about scenario interpretation. 
 
 

6.7 Interpreting the scenarios 

6.7.1 Introduction 
This chapter started with a discussion of major trends, challenges and opportunities at 
the three different scale levels for a set of regional and local themes. Then a set of four 
different scenarios was presented in which these themes were used as landmarks. In 
each scenario different assumptions were used to shape each future. Now it will be 
interesting to see whether, despite these differences in assumptions, there are 
commonalities in the outcomes of the scenarios. These outcomes may be used to 
develop an overall (all-weather) scenario (see also von Reibnitz, 1988). 
 

6.7.2 Futures of Haaglanden compared 
What are the fundamentals of each scenario? In Scheme 1 at the end of this chapter, a 
summary is given of the main features of the four scenarios for Haaglanden. Here the 
analysis to arrive at this scheme is presented, starting with the economic field. 
 

6.7.2.1 Economy 
Table 6.34 shows that in three out of four scenarios, the economy of Haaglanden is 
unlikely to improve from what is happening now or compared to the Mud (business as 
usual scenario). From Scheme 1, it becomes apparent that a scenario in which the 
economic situation is improved (United Haaglanden) involves breaking several trends. 
Delft, on the contrary, seems to head for a much brighter future than Haaglanden, in 
general. 
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 Mud East United Corridor 
Haaglanden     
Macro-economic Neg Neg Pos Neg 
     
Delft     
Macro Neg Pos Pos Pos 
Micro Neg Pos Pos Mixed 

Table 6. 34 Economic futures 

 

6.7.2.2 Population and housing 
The next table shows that a brighter economic future may go hand in hand with an 
improved situation at the housing market. It also shows, that the regime on the housing 
market (market-oriented or social housing oriented) is not the major determinant in the 
housing market. What is more important is whether there is a lack of space to build 
more houses and (re)develop specific quarters of the city. So, the opportunities may be 
more important than the institutional arrangements. 
 
 Mud East United Corridor 
Haaglanden     
Balance between demand – supply No Less imbalance Yes Yes 
     
Delft     
Balanced mix of incomes No Improved Yes Yes 
Regime Social Market Social Market 
House ownership Lower Higher Unchanged Higher 

Table 6. 35 Future population and housing 

 

6.7.2.3 Use of space 
If the use of space in these scenarios is compared, the following picture emerges. 
 
 Mud East United Corridor 
Haaglanden     
Spatial density Higher Higher Higher Higher 
Use of Green Heart area (spill-over) Some Little Little Fully 

occupied 
Dimensions of buffer zones between 
conurbations 

Smaller Smaller Smaller Non-existent 

Lack of space (relative) Yes No No Yes 
Lack of space (absolute) No No No No 
Border corrections No Yes Yes No 
     
Delft     
Spatial density Lower Higher Higher Higher 
Building in inner city Less More More More 

Table 6. 36 Use of space 
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As mentioned before, there is no absolute lack of space in the western part of Holland, 
but a relative one. The latter is determined by the way space is used (partly relatively 
extensive; cattle breeding) and may be used (restrictive spatial policy, environmental 
policy). 
This explains what happens if those restrictions are removed in some scenarios. 
But, what will happen then? Suppose for instance, that all restrictions are removed, yet 
for some reason project developers are unwilling to build more houses than they do 
now, or that the price of car use would quadruple, or some (yet unknown) other 
development would take place. So, it is the interaction between policy-making and the 
choice of policy instruments and (private) decisions that determine what really will 
happen. 
 
In the scenarios, a greater inflow of people and businesses increases spatial density in 
Haaglanden. Without a change in the way land is used, a negative impact on the region 
is likely. 
The table also shows that in most scenarios space in the inner city of Delft is likely to be 
used more efficiently. This follows from the assumed redevelopment plans for the inner 
city of Delft. 
 

6.7.2.4 Quality of the environment and liveability 
It is not easy to define the quality of the environment. During the past few hundred 
years, and especially in this century, biodiversity has been reduced dramatically in The 
Netherlands. This explains the various policy efforts to reduce this pace. The restrictive 
Green Heart area policy is a prime example, as is the effort to keep the buffer zones 
between cities and villages intact. 
As cultivation has left little of nature as it was in the past, and efforts to preserve the 
environment seem to slow-down the dynamics of (economic) human activities, many 
people regard them as obsolete, annoying, or, more important: expensive. To give an 
example, some people argue that without restricting the use of land in the Green Heart 
area, or the use of land in infrastructure corridors, land would be less scarce, hence land 
rents lower, and more people could afford a house in The Randstad, instead of having to 
move to other parts of the country. 
But, what would happen if all of these relatively green sites were used? Without the 
large areas for stockbreeding, houses and business locations could be built everywhere. 
This would lead to mixed blessings. Some people argue that it would reduce mobility, 
and encourage job mobility. But, the landscape would look the same everywhere. It 
would also reduce leisure areas, which in turn would induce more people to leave The 
Randstad. On the other hand, agricultural activities reduce environmental quality by 
contaminating the soil, the air and sources of drinking water, whereas cultivation in 
greenhouses also uses a lot of energy. 
 
In all the scenarios environmental quality is worse than in the reference year. Even in 
the scenarios where the impact of agriculture has been or is likely to be reduced, other 
activities replace it, which also cause harm to the environment, be it in a different 
manner. It is really a field full of dilemmas. 
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 Mud East United Corridor 
Haaglanden     
Environmental situation Much worse Much worse Worse Worse 
Agricultural impact Unchanged Smaller Unchanged Much smaller 
     
Delft     
Liveability Worse Improved Improved Improved 

Table 6. 37 Environmental quality and liveability 

 
Improving liveability seems much more straightforward than improving environmental 
quality. For instance, by redeveloping outdated city quarters, a lot can be achieved. 
 

6.7.2.5 Transport and traffic 
The final theme is transport and traffic. In Table 6.38, a summary of major observations 
is presented. The first observation is that four trend breaks might be possible. The first 
is a reduction of the level of road mobility and congestion. The second is a greater use 
of public transport. A change in the modal split in freight transport is also not unlikely, 
while an extensive use of telematics is likely according to one scenario. Even more 
interesting, is that the factors and tools (especially telematics) that enable such trend 
breaks, are already available. The government may stimulate the use of these tools. The 
business community has a big responsibility for both the level of mobility and modal 
split, which, until now, it largely seems to deny. So, trend breaks are not unlikely, but 
many signs have to be set, before they are possible; see also Chapter 2. 
 
 Mud East United Corridor 
Haaglanden     
Mobility level (all modes) Higher Lower Much lower Higher 
Congestion level Higher Lower Much lower Higher 
Public transport quality Worse Improved Improved Improved 
Use of public transport Less More More More 
Modal split in freight transport More road Less road Less road More road 
Role of IT and smart logistics Little Little Considerable Little 
Road pricing No No Yes Yes 
     
Delft inner city     
Car ban (partial or complete) Yes Yes Yes Yes 
Public transport quality Worse Improved Improved Improved 
Use of public transport Less More More More 
Price level of public transport Higher Higher Equals car Lower 

Table 6. 38 Transport and traffic 

 
The next subject is the implications of the scenarios for the railway situation in Delft. 
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6.8 Implications for rail infrastructure in Delft 

6.8.1 Introduction 
In this section the implications of our scenarios for the rail infrastructure in Delft are 
investigated. In von Reibnitz’ (1988) terminology, this may be called Consequence 
analysis, which is about deriving consequences of developments sketched in the 
scenarios and to make a synthesis of aspects which can be realised in the scenario 
content. Instead of a full consequence analysis, a smaller focus is chosen by 
concentrating on the railway infrastructure only. This is done on the basis of the 
following questions: 
1. Is it necessary to upgrade the railway infrastructure in the context of the four 

scenarios? 
2. What options are available? 
3. How about rail operations? 
4. Is there an all-weather-proof option? 
 

6.8.2 Is upgrading necessary? 
In Table 6.39 the need to upgrade the infrastructure and its implications in each of the 
four scenarios is presented. 
 
 Mud East United Corridor 
Because of     
More passenger trains No Yes No Yes 
Different passenger train types; rail safety No Yes Yes Yes 
More freight trains No Yes Yes No 
Higher quality of public transport No Yes Yes Yes 
     
Improved liveability Yes Yes Yes Yes 
Upgrading Delft inner city Yes Yes Yes Yes 

Table 6. 39 About the need to upgrade the rail corridor 

 
Upgrading has various positive impacts, both at a local as well as at higher levels. But, 
while the potential is there, it is not always needed. In the East and Corridor scenarios, 
there is a clear case in favour of upgrading, but in case of a Mud future it is not. A 
United future is a mixed case, with arguments pro and contra upgrading. 
One could argue that, even if the case is clearly in favour of upgrading, other factors 
may prevent decision-makers from ‘going for it’. With the many arguments pro and 
against upgrading (stemming from the derived nature of transport and the many 
interests involved), an integral evaluation scheme is needed. 
 
An integrated evaluation scheme 
In Table 6.40 such an integrated evaluation scheme is presented, which involves major 
pros and cons of upgrading the rail corridor in Delft. It is interesting to see, that the 
level of abstraction employed may be decisive for the outcome of a discussion about the 
need to build a tunnel. However, scenarios are not blueprints of the future, only possible 
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sketches. Other sketches may use other assumptions, which may lead to other futures. 
This explains also why a quantification of the results of scenarios is of limited use. 
 
List of arguments  
.. in favour of upgrading 
Local economic benefits of removal of capacity bottleneck 
Network benefits; less delays, faster services, more trains 
More use of public transport due to improved transport quality 
Higher transport quality attracting car users (less car use or growth of car mobility) 
Improved liveability in rail corridor and especially in the inner city 
More efficient use of space; double land use 
 
.. against upgrading 
Demolition of and damage to part of the houses near the railway line 
Annoyance during the construction period 
Significant investments; money which could also be spent elsewhere 
Additional capacity will become available at the high-speed line and (foreseen) shift of some intercity 
trains 
Time savings are small due to short intercity distances and high number of stops in this part of the 
country 
Most of the delays of trains are not caused by a lack of capacity, but to less efficient railway operations 
Does not attract much (former) car drivers 
Does not serve the needs of the people who are going to live in the Vinex housing locations 
Uncertainty about future demand, especially if the number of people living and working in Delft should 
decline 

Table 6. 40 Arguments pro and contra infrastructure upgrading in Delft 

 
We will discuss some arguments in particular: 
First, upgrading is expensive. Even the ‘cheapest’ solution will cost many hundreds of 
millions of guilders. There is also the opportunity cost argument. One could argue that 
this money could also be spent elsewhere, where the socio-economic benefits are 
(expected to be) higher. In a tight budget situation with many projects competing, this 
argument is especially relevant. 
Secondly, there is the equity argument. Local arguments seem to favour the building of 
a tunnel, but from a regional perspective, the case is not quite so clear-cut: the money 
could also be spent on a road. The national perspective, on the other hand, is a bit 
remote (apart from the network consequences of not upgrading the infrastructure). Since 
it is the national government, which is likely to be the main financier of the tunnel, and 
not the local nor the regional authorities, decision-making is far from easy. This 
explains the status quo, which until very recently existed in this area. But, if real estate 
development could bring in significant revenues (PPS; co-financing), then a rather 
different picture may emerge. Likewise, if restructuring the Delft economy would make 
it less dependable on subsidies, then the initial investments in infrastructure would be 
paid back. 
Thirdly, there is uncertainty about future demand. If it drops, doing nothing could be 
acceptable. Demand may also be higher than expected, which means that the option 
chosen would have excess capacity; this bottleneck must be removed, also to prevent 
network consequences. Another type of uncertainty has to do with the arrival of new 
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(public) transport systems, which may either replace or come secondary to existing 
transport systems. In such a discussion, ICT may also play a role (witness scenario 
United Haaglanden). 
Now the main actors involved and their interests are introduced. 
 

6.8.3 Upgrading and conflict analysis 
In Table 6.41 the stake- and shareholders, who are important for decision-making about 
the railway bottleneck, are featured. This table is used to extend the conflict analysis of 
Subsection 6.2.4.3.  
 
Actor Upgrading necessary 

(Y/N) 
1. Dutch Railways (NS) 
2. Railned 
3. Ministry of Transport and Public Works 
4. Ministry of the Environment and Spatial Planning 
5. Delft city government 
6. Private investors 
7. Regional Chamber of Commerce 
8. Province/Dept. of Economic Affairs 
9. People living near railway line 
10. Local users of rail 
11. Non-local users of rail 
12. Other users of station area 

No 1) 
Study 2) 
Yes, but 3) 
Yes 4) 
Yes 5) 
Yes 6) 
Yes 6) 
Yes 6) 

Yes 7) 

Yes 8) 

Yes 8) 
Yes 9) 

Table 6. 41 Main actors and their views and interests 

Notes:  
1) In general NS favours short-term solutions, because of limited time and financial budgets (COB, 
1997). Tunnels are not favoured because of their very high costs, which means that there is less public 
money for other (maybe important) projects, and because of the negative impact on the enjoyment of train 
use. In case of Delft, NS argues that autonomous developments do not justify a tunnel. There is a capacity 
restraint that limits the number of local trains outside rush hours per hour to three instead of four. Yet, a 
further growth in rail use can be accommodated by a shift of traffic to the high-speed line and the use of 
longer trains and more double-decker trains. Extension of the railway line may only become necessary 
due to a very high growth in rail use and more compact land use (more people living near the railway 
line, relocation of the university towards the railway line). The real bottleneck is not the viaduct, but the 
number of tracks in the station, however. This means that a new rail layout in the station area may give 
enough additional capacity.  
2) The corridor Rijswijk_Schiedam is mentioned in the MIT (middle-long range infrastructure planning 
schedule) 2000-2004 of the Ministry of Transport and Public Works as a research project (in Dutch: 
Verkenningenstudie). Until then Railned did not treat it as a primary bottleneck because it did not find the 
capacity situation insufficient while there are also other options such as the high-speed line, which will 
increase capacity. Likewise, the freight rail yard could be removed or the track layout of the railway 
station could be extended to four parallel tracks with platforms. Finally, it is still uncertain whether and 
when the railway line between Amsterdam and Rotterdam will be fully extended to four parallel tracks. In 
1999, the Second Chamber of Parliament decided that the DFL 360 million for the extension of the A4 
highway through the vital green area of Midden-Delfland would become available for a rail tunnel 
through Delft.  
3) Its budget of some DFL. 360 million comes available after the year 2005, but is insufficient for tunnel 
infrastructure (see Subsection 6.8.4). Delft central station is not a HSL-station, which means that it will 
not receive NSP funding from the Ministry of Spatial Planning, nor BOR funding (to improve 
accessibility in The Randstad from the Ministry of Transport; Ministry of Spatial Planning, 2000a). 
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4) In the past it favoured noise shielding, now Delft is mentioned as one of the ‘Example projects for 
intensive use of land’. 
5) In general local governments favour subterranean solutions, which also work in the longer-term and 
help to improve liveability. The local Master Plan for the area favours a tunnel.  
6) All in favour of a tunnel. 
7) Liveability should improve. 
8) In favour of upgrading (improved rail services). Efficient accessibility is needed (by car, public 
transport and slow modes). 
9) If the station and its environment is transformed into a shopping and leisure centre. For people crossing 
the area tunnels are needed. 
Sources: Gemeente Delft, 1998b; Kamer van Koophandel Haaglanden, 1997; COB, 1997; persons 
contacted. 
 
Many parties involved feel the need to improve the railway situation. With time, the 
view of especially the two ministries about the necessity of improving the situation in 
Delft has changed in favour of upgrading. Two main problems remain: funding and 
technical issues, like how much damage will be caused to the houses near the railway 
line. This may cause resistance from people living near the railway line against a tunnel. 
At the same time, it is also unlikely that they favour a second viaduct running closely 
along their houses. Private investors have shown interest in upgrading the area by 
building houses and a new railway station. It is not unlikely that a public-private 
partnership may help to solve the financial issue. 
 

6.8.4 Upgrading options 
In the past, a report was published which dealt with four methods of upgrading the 
railway corridor in Delft from two to four tracks (COB, 1993): 
 
1. Option 1. No tunnel, but new viaducts parallel to the existing ones. 
2. Option 2. Short tunnel tubes for 2 tracks below the viaduct, using open feeder tracks 

outside Delft main station (in Dutch: ‘bouwkuip 2 sporen’). 
3. Option 3. The same as Option 2, but in this case drilled tunnels are used (‘boren 2 

sporen’). 
4. Option 4. Remove the viaduct and build long tunnels for 4 tracks with feeder tracks 

(‘bouwkuip 4 sporen’). 
 
At a first glance, it seems strange that non-tunnel options are still discussed, given the 
preferences of various stakeholders for a tunnel. But, the ‘hard’ budget, which is now 
available, still makes a viaduct option likely. 
In 1993 a calculation of the costs of these options was made (see Table 6.42). The many 
uncertainties involved mean that these figures are indicative for the (differences in) 
costs of these options. 



 

 206 

 
Cost category Option 1 Option 2 Option 3 Option 4 
Building 
Land, demolition and damage 
Maintenance and exploitation 
Building annoyance 
Noise annoyance 
Visual annoyance 

308.7 
121.8 
31.4 
112.9 
16.6 
3.4 

493.8 
146 
64.5 
163.0 
4.3 
0.9 

535.6 
36.7 
46.7 
- 
3.7 
0.7 

844 
180 
74 
604.4 
6.8 
1.4 

Total 
In % 

594.8 
100 % 

875.2 
147 % 

623.4 
105 % 

1710.6 
325 % 

Construction period (years) 6 5 5 9.5 

Table 6. 42 Estimated costs of upgrading Delft railway infrastructure (1993 figures) 

Note: Using a discount rate of 5 % 
Source: COB, 1993, p. 99, 101 
 
If these figures point in the right direction, the following observations can be made: 
1. Upgrading the railway infrastructure means spending a large sum of money, 

especially in the case of option 4, which is nearly three times as expensive as the 
cheapest option 1. Yet option 4 leads to a significant improvement in terms of 
liveability. 

2. What purpose does the option serve? Should it reduce local or network bottlenecks 
or both? In three out of four options, local problems are not reduced. In the case of 
option 1, they will even increase. 

3. Building a tunnel does not have to be much more expensive than building additional 
viaducts; tunnel option 3 is only marginally more expensive than option 1. 

4. A conventional tunnel (option 2 and 4) is expensive because of the way land is used. 
The costs of drilling a tunnel (option 3) are relatively low, but this technique is rarely 
used in the so-called ‘soft soil’ of The Netherlands, which makes it a more risky to 
venture. 

5. By building a short tunnel (options 2 and 3), the railway corridor would remain as it 
is now. Yet, when long tunnels (option 4) are built, houses and offices could be built 
close to or above the tunnel. Area (re)development may be used to fund the 
upgrading. 

6. Option 4, however, would take longest to build, and would cause the highest level of 
inconvenience during the construction period. 

7. The costs of building a tunnel have to be traded off against the savings in terms of 
social costs, the revenues of an improved transport system, and of building additional 
houses and offices and other positive (regional) economic impacts. 

 

6.8.5 Rail operations 
In NS (1994) a table shows more about the technical necessity of upgrading in case of 
high traffic intensity. 
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 I/C   

Umax 
Umin 

< 85 % 85-90 % > 90 % 

< 70 % No Partially 4 parallel tracks Partially 4 parallel tracks 
70-75 % Partially 4 parallel tracks Partially 4 parallel tracks Partially 4 parallel tracks 
> 75 % N < 12: no 

N > 14: 4 parallel tracks full 
distance 

Partially 4 parallel tracks 4 parallel tracks full distance 

Table 6. 43 Relationship between maximum and minimum traffic intensity and the demand for 
infrastructure 

Notes: N = number of trains per hour and direction; U = utilization (I/C) in %. Umin resp. Umax refer to 
resp. the minimum and maximum utilization rate during an average day. A smaller difference indicates a 
more important bottleneck in terms of capacity  
Source: NS, 1994, Figure 5.1 
 
With a traffic intensity of 85% and one train every 5 minutes, at least partial upgrading 
to four parallel tracks is advised by this Rail 21 NS study. This is the actual situation. 
 

6.8.6 Confronting scenarios and upgrading options 
After adding an additional option - the null option - it is now time to look into the 
compatibility of the upgrading options with the futures described in the scenarios. This 
is done as follows. First, future demand for rail is determined by transferring the 
qualitative results of the scenarios into a range of possible developments in rail use. In 
scenarios where rail use is likely to stabilise or become lower, the necessity to remove 
the bottleneck is lower than in case of growth. The same approach is used for the other 
arguments pro and contra removal of the bottleneck. Next, these results are compared 
with the assessment of Subsection 6.8.4. Since we have now both quantitative and 
qualitative data, a multi-criteria approach may be applied, which gives the results as 
presented in Table 6.44. 
 
 Option 0 

(do nothing) 
Option 1 
(additional 
viaducts) 

Option 2 
(additional 
short 
conventional 
tunnels) 

Option 3 
(additional 
short drilled 
tunnels) 

Option 4 
(replacement of 
viaducts by a 
long tunnel 
with 4 tracks) 

Mud 0 - 0 0 +/- 
Corridor -- - -/+ -/+ ++ 
United -- - -/+ -/+ ++ 
East -- - -/+ -/+ ++ 

Table 6. 44 In search of compatible infrastructure options 

Notes: 
 -- (very incompatible), - (major problems not solved), 0 (neutral), -/+ (some problems solved), + (major 
problems solved), ++ (compatible) 
 
 
Table 6.44 shows that a ‘do nothing’ option is least preferred. Even if demand would be 
reduced significantly, liveability is still questionable. 
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An increase in rail capacity via option 1 is also not preferable because of liveability, use 
of space and economic impact. This means that the least expensive upgrading option 
has also to be rejected. 
 
Options 2 and 3 get a better score, as they remove the capacity restraint, without higher 
social costs. But, the existing viaduct remains where it is, which means that liveability is 
not improved, while restructuring of the area is limited. There is also a technical caveat, 
namely that in case of two (or more) separate tunnels and different train types running 
in them (separation of local and through trains), an accident in one of the tubes would 
mean that the two train types would conflict. It is even possible that distant trains cannot 
stop in Delft if they have to use tubes for through traffic, which are not connected to the 
station. In case of four parallel tracks with switches, changing tracks is much easier and 
train use is more flexible (COB, 1997). 
 
So, what is actually demanded is an option that increases liveability and paves the way 
for economic upgrading of the area. Only option 4, a long four-track tunnel, complies 
with all these criteria. In this case, the railway corridor would be completely upgraded, 
and the capacity bottleneck removed. But, both the investment costs as well as the 
social costs during the relatively long building period are the highest. This makes it less 
likely that this option is chosen. 
  
Finally, there is the already mentioned uncertainty about future demand for rail 
transportation. This brings us to a compromise, which means that one or more criteria 
have to be dropped in order to improve on other criteria. 
Yet, with all options, except option 4, economic (re)development of the whole corridor 
area is not feasible. In the plan, which has been developed for the station area, this is 
taken for granted. But, this limits the number of new buildings, hence means less 
revenues from (real estate) development, while rail noise can still be heard when the 
trains enter and leave the tunnel. What is then the real gain for the city? 
On the other hand, if one reckons with the uncertainty involved in capacity planning, 
transport policy, real estate development, and (autonomous) developments in society, an 
extension of public transport infrastructure is not without risks. 
 
Various tunnel variants have been discussed in the (technical) literature. Since this is 
not a technical study, details on possible alternatives cannot be given. Nonetheless, it 
may be a good idea to study whether other alternatives are feasible from an engineering 
point of view. This holds especially for a sequential solution, which would imply that a 
set of two long tunnels is built below the existing viaduct, which can then be removed. 
If more capacity is needed later, a second set of tunnels can be built below the existing 
ones. Long tunnels mean that more space can be used for housing, etc., while the 
external effects are removed over a far longer area. More technical research is needed 
before more concrete statements can be made. 
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Description Pro Contra 
Long, drilled tunnel through the 
whole corridor 

Minimum disturbance of traffic flow 
Flexibility to accommodate both a lower and a 
higher level of demand for rail services 
May gain from, possible, lower costs of  
building tunnels in future 
Dual land use, hence longer-term economic 
(re)development, is not blocked 
No additional social costs 

Longer building time 
High costs of long tunnels 
Political risks (policy, financing) 

Table 6. 45 Sequential option; tentative statements on pros and cons 

 

6.8.7 Conclusions about options 
Based on the former analysis, the answers to the four questions posed in section 6.8.1 
are as follows: 
1. Is it necessary to upgrade the railway infrastructure in the context of the four 

scenarios? In two out of four, it is; in one case it is not clear-cut; and in one case it is 
not necessary. 

2. What options are available? Do nothing; create additional viaducts; introduce three 
tunnel options. 

3. How about rail operations? In terms of traffic intensity and trains per hour it is a 
major bottleneck. 

4. Is there an all-weather-proof option? There may be one, but more research in the 
field of engineering is necessary to establish its pros and cons. 

 
 

6.9 Conclusions and policy recommendations 

6.9.1 Introduction 
In this section, the agenda is as follows: 
First, the answers to the main questions of this chapter are given. Next, the focus is on 
what can be learned from this scenario experiment in terms of methodology and in 
terms of the relationship between land use and transport. The section closes with a set of 
policy recommendations. 
 

6.9.2 Main questions reconsidered 
In the beginning of this chapter five main questions were formulated. 
1. What could be the impact of new institutional arrangements on socio-economic 

development in Haaglanden? 
2. What could changes in land use in Delft inner city bring for socio-economic 

development in Delft? 
3. How can the public transport system in and around Delft be improved? What is the 

role of a railway tunnel in this respect? 
4. Is it necessary to build a railway tunnel in the specific scenario context? 
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5. What do these changes imply for individual behaviour? 
 
Ad 1) 
Socio-economic development in Haaglanden may be improved by new institutional 
arrangements. Cooperation between cities and villages may be beneficial, especially in 
the longer-term, once villages have the same socio-economic problems that cities 
experience now. 
 
Ad 2) 
In general, improving infrastructure is one of the conditions, but not a decisive one for 
economic development. In the case of Delft, however, the railway corridor is not only 
an important bottleneck in the railway network, but also a locational disadvantage, and a 
brake on the development of the inner city. This gives any solution to remove or reduce 
the bottleneck, more than average economic importance. Space becomes available 
which may be used for existing and new socio-economic activities, including housing, 
business and leisure. 
 
Ad 3) 
A major improvement of the public transport system in combination with measures to 
reduce car use may have an important impact on public transport and on liveability. A 
railway tunnel is a major instrument in reclaiming inefficiently used space in the inner 
city and to build a new economic heart in the city. 
 
Ad 4) 
In three of our scenarios upgrading the rail passage through Delft fits nicely with socio-
economic development, not only on a local scale, but also on a regional scale. It gives 
the city of Delft the ability to re-use the railway corridor for other socio-economic 
activities.  
In all scenarios a tunnel would improve liveability and locational attractiveness for 
business. Yet, the many uncertainties involved call for an ‘all-weather-proof’ option, 
which is theoretically feasible, but its technical merits ask for further research. 
 
Ad 5) 
The scenarios have shown the interaction between area redevelopment, mobility and 
socio-economic development for Delft and the larger region of Haaglanden. In some 
scenarios, existing trends will continue. In other cases, major changes occur which can 
be attributed to a change in the way people want to live, work, etc. in future. These 
changes come from new demands and also from a change in problem perception, not 
only at the local level, but also at higher decision levels. The local plan to redevelop the 
area is one of the elements to fuel such a process of change. 
 

6.9.3 Lessons from this scenario experiment 
The following two particular lessons learned from this scenario experiment deserve 
mentioning: 
- methodological lessons 
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- lessons for policy-makers about the use of scenarios. 
 

6.9.3.1 Methodological lessons 
First, a clear problem analysis with a wide scope enables various linkages between 
problems in different areas. This makes the analysis complex, but prevents the main 
problem with a partial analysis, namely that crucial determining factors, which lie 
outside the problem area are neglected, and eventually lead to policy recommendations 
focussing on wrong solutions. 
Moreover, the distinction between policy scenarios and the developed scenarios is very 
clear. In the first case, it is asked what would happen because of the use of a specific 
instrument (policy is exogenous), while in the second case, it is asked what would be 
the best instrument in a specific situation (policy is endogenous). The instrument is then 
one out of a range of options, while many different situations may be considered. This 
gives the opportunity to deal with an m*n matrix of options and situations, which 
reflects the uncertainty found in real decision situations, where the future is relatively 
open. 
After the previous step, strategies can be discussed focussing on the ‘best practices’ 
found. In this way scenarios and strategies are not mixed.  
A consistent use of the scenario design strategy demands considerable time for building 
clearly distinguishable and consistent scenarios and for the problem analysis. This is 
partly due to the wide range of factors to be considered in the scenarios and the different 
scale levels. 
Furthermore, it is a good idea to start with mini-scenarios, which are used as a test 
bench for the final scenarios. 
Finally, scenarios are particularly helpful to stimulate creative thinking. By considering 
a completely different future, the day-to-day assumptions become questionable. It is 
especially this dependence of scenarios on initial assumptions, which resembles 
conventional (quantitative) modelling, yet without its limitations. 
 

6.9.3.2 Policy lessons 
From this case study lessons can be learned, which are relevant for the specific situation 
in Delft and also more general lessons. 
To start with the first, a decision whether or not to upgrade the railway infrastructure 
involves trading off different interests. The need to upgrade the railway corridor not 
only depends on the present situation, but also, and more importantly, on future 
developments. If these stay the same as today or the situation becomes even worse, then 
there is a clear case to upgrade the rail corridor. Upgrading has many benefits in terms 
of additional train capacity, liveability and opportunities for socio-economic upgrading 
of the inner city of Delft. But, it also costs a lot of money, which could be used 
elsewhere. 
The scenarios together with the comparative analysis give a framework, which may be 
used to evaluate this project as well as other projects. 
If one compares the potential of the various options with the ‘demands’ coming from 
developments in the distinct futures (the scenarios), the following is important. From 
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the analysis it becomes apparent that the existing upgrading options are not ‘all-weather 
proof’. An additional option is theoretically interesting, yet further technical research is 
needed.  
In the scenarios the relation between transport and land-use is elaborated. Transport is a 
way of using space, as there are other ways of using space, such as living, leisure 
activities and so forth. People are mobile, because their activities are spread over a 
geographical space and they have efficient means of transport to cover space. If 
mobility (growth) reduction and modal shift are still regarded as important policy goals, 
then changing the way people (may) use space may have important consequences in 
terms of saved social costs. It is important that individuals feel the need to change their 
behaviour while they have the necessary tools. A united scenario, in which social values 
and the abundant availability of telematics lead to a major trend break in transport, is an 
interesting example in this field. But, also in a market-oriented context (the Corridor 
scenario) high prices for mobility and an adequate supply of customer-oriented public 
transport may lead to a considerable modal shift. Important is a complete policy 
package that significantly improves the alternatives. No drastic change is assumed in the 
way most people live, work, relax etc., which is an interesting observation, because 
many people say that they have no choice, hence cannot change behaviour. In a similar 
way the relation between economic policy and transport policy may be shown. 
 
There is scope for change, especially in a longer-term perspective. In the case of 
Haaglanden, an important change in the way space is used is to be expected, due to the 
relocation of agricultural activities, an array of new housing locations, and new public 
transport infrastructure and new (light rail and fast bus) services. This is an important 
opportunity for policy-makers to influence mobility and modal split. If that is possible 
while gaining in economic terms, there is no reason to refrain from such a course. 
The example of Delft is also interesting for other cities in The Netherlands, which are 
confronted with the same kind of infrastructure problems. A prime example is Abcoude 
in the Province of North Holland, a town divided by the main railway line between 
Amsterdam and Utrecht. To accommodate growing rail traffic and also the high-speed 
line to Germany this railway line will be expanded from two to four tracks. At the same 
time the main road network will also be expanded, so liveability will be reduced 
considerably.  
 
After policy lessons come recommendations for policy-makers. 
 

6.9.4 Policy recommendations 
The following policy recommendations may be given: 

 It is not only necessary that policy-makers are aware about the necessity to 
integrate transport and land use policy, but more important is that their choices 
are a reflection of this knowledge. Transport policy without due regard for land 
use is deemed to be unsuccessful.  

 By developing an area in an integrated way, the revenues from area 
(re)development may partly be used to finance the infrastructure. 
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 A well-known problem is the monetary valuation of the social costs of (the use 
of) infrastructure. This leads to a situation where the (hard) investments to 
reduce these social costs are compared to social benefits, part of which cannot 
be expressed in monetary terms. Such a cost-benefit analysis is therefore not an 
adequate basis for a (social) investment analysis. A way to deal with this 
problem is to broaden the range of benefits by including the benefits of area 
redevelopment in the calculation. 

 The literature on the relationship between infrastructure and regional 
development shows a low or neutral impact for already well-served areas. For 
less well-served areas improvements are possible. In terms of rail infrastructure, 
Delft falls into this category. Improving the rail infrastructure increases 
attractiveness of the innercity, which may to some extent compensate negative 
developments in this area. 

 Finally, measured against all the criteria discussed in this chapter, it seems a 
good idea to build a tunnel in Delft.  
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Scheme 1. Scenarios for Haaglanden (compared with 2000) 1) 2) 3) 4) 

 
Economy 
Industry structure 
 
 
 
 
 
 
 
 
Institutional setting 
 
Outmigration of firms (net) 
 
Exchange of industry branches 
in Delft with Rotterdam (pos)  
 
Sharing (relocation) of tax 
receipts between Delft and 
villages 
 
Employment 
Unemployment 
Income per capita (local) 
Average profitability of firms 
 
Transport dependency of the 
economy 
 
External financial support for 
Delft (subsidies from national 
government or EU) 

Mud 
 
Fewer jobs, especially in 
Civil service and education 
Less tourism in Delft due to 
inaccessibility 
 
Shopping in Delft more of local 
importance 
 
 
Unchanged 
 
No pharmaceutical industry 
in Delft 
 
 
No 
 
 
 
No 
 
Fewer jobs 
More unemployed people 
Lower 
Lower 
 
 
Unchanged 
 
 
Less money for education and 
civil services 
 

East 
 
Fewer jobs in civil service 
Delft Brainport 
 
 
 
Delft inner city redevelopment 
 
 
 
New regional authority 
 
At the regional level 
 
 
 
Yes 
 
 
 
No 
 
More new firms/jobs in Delft 
Fewer unemployed people 
Higher 
Higher 
 
 
Higher 
 
 
Less money 

United 
 
More jobs in civil service 
Permanent education 
More light industry in Delft 
Intra-regional economic cooperation 
New customer-oriented jobs 
More leisure shops in Delft 
New features in tourism 
 
 
Important role for regional authority 
 
Less 
 
 
 
Yes 
 
 
 
Yes 
 
More jobs 
Fewer unemployed people 
Higher 
Higher 
 
 
Lower 
 
 
More money 
 

Corridor 
 
Fewer jobs in civil service 
Market-oriented research 
Main offices in Delft city centre 
 
 
Shopping centres upgraded and 
more concentrated; higher incomes 
 
 
‘New capitalism’ 
 
Yes 
 
 
 
Yes 
 
 
 
No 
 
Many low quality jobs 
‘Hire and fire’ 
Higher 
Higher 
 
 
Higher 
 
 
Lower 
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Population and housing 
Household structure 
 
 
 
 
 
Rented/owned houses 
New house types 
 
 
Quality of inner city Delft 
Restructuring of housing stock 
External subsidies 
PPP-organisation 
 
Lack of space to build houses 
Building height restrictions in 
inner city Delft 
 
Housing demand (general) 
 
Housing demand (Vinex 
housing types) 
Housing in Green Heart 5) 
Building of  houses in buffer 
zone between Delft and 
Rotterdam 
Building of houses at new 
intermediate locations 
Border corrections between 
Delft and villages (more space 
for houses in Delft) 
 

MUD 
 
Imbalance between low- and 
Higher income households 
‘Grey, migrant and poor’ 
Less students 
Extensive individualisation 
 
Delft: majority of houses rented 
No 
 
 
No ‘bubbling heart’, deterioration 
 
No 
N.A. 
N.A. 
 
Yes 
 
- 
 
Region: up-market 
Delft: low-incomes 
 
Low 
No 
 
 
No 
 
No 
 
 
No 

EAST 
 
More middle- and higher income 
households 
 
 
 
 
More ownership 
No 
 
 
Upgrading 
 
New houses in inner city 
N.A. 
Yes 
 
No (border corrections) 
 
- 
 
Less tension in housing market 
 
 
Low 
No 
 
 
Yes 
 
No 
 
 
Yes 

UNITED 
 
Balanced mix of income types 
 
One person households 
 
 
 
Mainly rented 
In houses office, small 
neighbourhood offices 
 
Redevelopment 
 
Yes, also for lower incomes 
From the EU 
No 
 
No 
 
- 
 
Balance between demand and supply 
 
 
Scrapping of houses 
No 
 
 
Yes + regional distribution 
 
No 
 
 
Yes 

CORRIDOR 
 
More balanced mix of 
incomes 
One person, elderly, 
higher incomes 
 
 
More ownership: rent 
subsidy cuts 
New university buildings; 
restructuring 
Redevelopment 
 
Yes 
No 
Yes 
 
Yes 
 
Yes 
 
Balance between demand 
and supply 
 
No Vinex-II scheme 
Yes 
 
 
Some 
 
Yes 
 
 
No 
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Agriculture 
Environmental profile 
Government policy (environment, 
subsidies, spatial claims) 
Closure of firms 
Relocation of firms 
Accessibility 
Regional-economic importance 
Competitive edge 

MUD 
 
Some improvements 
Study/plans for 
(large-scale) relocation 
Some 
Yes 
Worse 
Unchanged 
Worse 

EAST 
 
Some improvements 
Use of combined transport 
stimulated (regulation) 
Some 
Yes 
Improved; more by rail 
Less important 
Improved 

UNITED 
 
Partially improved 
Significant reduction of  
activities in discussion 
Some 
Yes 
Worse 
Unchanged 
Worse 

CORRIDOR 
 
Significant improvement 
No EU-subsidies 
 
Many 
Yes 
Improved 
Less important 
Improved 

 
Environment and liveability 
Region 
Environmental situation 
Additional houses/offices in Green 
Heart area 5) 
Leisure areas near cities 
Buffer zones between conurbations 
Impact of transport 
Agricultural impact 
 
City 
Liveability 
Green sites 

 
 
 
Worse 
 
Yes 
Less 
Smaller 
Worse 
Unchanged 
 
 
Worse 
Less 

 
 
 
Worse 
 
No 
Less 
Smaller 
Worse 
Smaller 
 
 
Improved 
More 

 
 
 
Worse 
 
No 
Less 
Smaller 
Worse 
Unchanged 
 
 
Improved 
More 

 
 
 
Worse 
 
Yes fully occupied 
Little 
Non-existent 
Worse 
Much smaller 
 
 
Improved 
More 

 
Use of space 
Spatial density 
-city 
-urban field 
Border corrections 
Space needed for housing 
Space needed for transport 
Space needed for agriculture 

 
 
 
Lower 
Higher 
No 
More 
More 
Less 

 
 
 
Higher 
Higher 
Yes 
More 
More 
Less 

 
 
 
Higher 
Higher 
Yes 
More 
Less 
Unchanged 

 
 
 
Higher 
Higher 
No 
More 
Much more 
Much less 
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Transport and traffic 
 
General 
Road congestion 
- region 
- city 
Mobility level 
Modal split 
 
Leisure transport 
 
Transport policy (road) 
- parking regime (Delft inner city) 
- infrastructure (all spatial levels) 
 
- road pricing 
 
Freight transport 
- city distribution concept 
- electric vans 
- (subterranean) mini metro 
- new dedicated railroad terminal 
- new dedicated road-water 
terminal 
- use of rail 
 
Public transport 
- financial situation (operations) 
- investment level 
- institutional setting 
- connectivity 
 
- price level  
- new systems 
 
- service level 
 
- working at home/smart logistics 

MUD 
 
 
 
More 
Less 
Higher 
More by road 
 
More 
 
 
Very restrictive 
More roads than in 2000 
Little investments in new roads 
No 
 
 
No 
No 
No 
No 
No 
 
No 
 
 
Worse 
Significant reduction 
Privatisation 
Worse; regional split-up of rail 
network 
Higher 
High-speed rail (HST) 
 
Lower 
 
Unchanged 

EAST 
 
 
 
Less 
Less 
Lower 
More by public transport 
 
More 
 
 
Very restrictive 
Less investments in new roads 
 
No 
 
 
Yes 
No 
Plan 
Yes 
No 
 
More 
 
 
Improved 
Higher 
Privatisation 
Improved 
 
Higher 
Light rail; people carrier instead 
of bus; HST 
Higher 
 
Unchanged 

UNITED 
 
 
 
Much less 
Much less 
Much lower 
More by public transport 
 
More 
 
 
No parking 
Investments mainly in 
maintenance 
Yes 
 
 
Yes 
Yes; replaces diesel/petrol vehicl. 
Plan 
Yes 
Yes 
 
More 
 
 
Improved 
Higher 
Privatisation with ‘watch dog’ 
Improved 
 
Equals price of car use 
Door-to-door services; HST; light 
rail; people carrier 
Higher 
 
Considerable 

CORRIDOR 
 
 
 
Less 
Less 
Higher 
More by road (freight), more by 
rail (passengers) 
More 
 
 
Very restrictive and expensive 
Extensive road expansion 
Special trucking routes 
Yes (for cars only) 
 
 
Yes 
Cleaner and smaller vehicles 
Yes 
No 
No 
 
No 
 
 
Significant reduction 
High 
Privatisation 
Improved 
 
Lower 
HST; light rail; door-to-door 
services 
Higher 
 
Unchanged 
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Notes: 
1) Since we compare the situation in 2020 with that in 2000, ‘higher’ in Mud means higher than in 

2000, not higher than in (for instance) East 
2) Statements like ‘higher’ refer to a certain level, not to growth percentages 
3) Unless otherwise mentioned, the statements refer to the regional level (Haaglanden) 
4) ‘-’ means that the subject is not (explicitly) tackled in the scenario 
5) To serve the needs of those people who are (socio-)economically dependent on Haaglanden 
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7 FOUR SCENARIOS FOR THE AMSTERDAM SOUTH-AXIS IN THE 
YEAR 2030 

                                                       
                                      

7.1 Introduction 
In this chapter four scenarios will be developed for Amsterdam and one of its city 
quarters, the South-Axis, for the year 2030, applying the scenario development 
framework of chapter 5. 
 
In Section 7.2 the initial steps of scenario development take place. The scenarios 
themselves are presented in Sections 7.3-7.6. In Section 7.7 they are interpreted and 
Section 7.8 discusses the consequences of this interpretation. Finally, conclusions and 
recommendations regarding the future of the South-Axis and the methodology applied 
in the planning for this area can be found in Section 7.9. 
 
 

7.2 Preliminary stages 

7.2.1 Justification 
In Section 1.2.1 it has been concluded that scenarios may be used to analyse transport 
and land-use issues.  
 

7.2.2 Problem analysis 

7.2.2.1 Demarcation of study area 
The importance of Amsterdam for the regional economy, as well as the fact that 
comparable developments (may) take place at other locations in the region, leads to a 
distinction into two scale levels. At the highest level, there is the city of Amsterdam and 
its urban field. At the lowest level, there is the development area, Amsterdam South-
Axis, which may also be called the problem or challenge area. It is a road (the A10 ring 
road) and public transport (road and rail bound) corridor in which a major railway 
station and main offices are located. (A detailed demarcation follows below; see also 
Figures 7.1 and 7.2.) This infrastructure divides the southern part of the city into two 
parts. In the remainder of this section, the two spatial levels will be explored briefly, 
starting with the highest level. First, attention is given to trends and the present situation 
in fields like economy, housing, etc. 
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Figure 7. 1 Amsterdam in a regional perspective 

Legenda: 
1. Hoofddorp 
2. Schiphol 
3. Riekerpolder 
4. Central section of South-Axis 
5. Amstel III – South-East 
6. Buitenveldert 
7. Amstelveen 
8. Duivendrecht.  
Source: Ministry of Spatial Planning and Environment and KPMG-BEA, 1998 
 
 

7.2.2.2 Amsterdam; major issues 
 
Economy 
Amsterdam is one of four major cities in The Netherlands, together with Rotterdam, 
Utrecht and The Hague. The composition of its industries is as follows. The secondary 
industry has become less important with time. Manufacturing is still a major industry, 
with a share of some 10 per cent in overall employment (see also Table 7.1). In the past 
shipbuilding, ship maintenance and the steel industry dominated manufacturing. The 
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city also housed a car plant. In the 1950s and 60s most of the harbour activities (and 
jobs) were transferred to Rotterdam, which had the space and the entrepreneurial local 
government to accommodate them. In the 1970s, competition from ship builders in the 
Far East further reduced steel manufacturing. Nowadays, the fine metal industry and the 
graphical industry dominate. 
 
 

 
Figure 7. 2 The South-Axis 

Source: Gemeente Amsterdam, 2000f 
  
 
The Amsterdam harbour is still the second port in Holland, after Rotterdam, and fifth in 
Europe (Ministry of Spatial Planning and Environment and KPMG-BEA, 1998). The 
main goods transported are coal, containers, cars and waste (AGV, 2000b). The western 
section (Westpoort) is part of the Amsterdam-North Sea Channel Area (in Dutch: 
ANZKG), which stretches from the sea-locks of IJmuiden to the city of Zaandam and 
the northwestern part of Amsterdam. The former Eastern harbour, east of the Central 
railway station, is now an upmarket living area. During 1997 and 1998, employment in 
manufacturing rose by some 2,000 jobs. In 1999 a similar number of jobs disappeared, 
however. 
The existence of a major harbour explains Amsterdam’s century long tradition in 
(international) trade. Nowadays trade generates nearly 15 per cent of the employment. 
Its international orientation is a major attraction for foreign companies (mainly 
American and Japanese) serving the European market. Benefiting from the development 
of Schiphol, a cluster of offices, distribution and international management functions 
have developed, which are responsible for 40 per cent of overall employment and 50 per 
cent of value added (Ministry of Spatial Planning and Environment and KPMG-BEA, 
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1998). In a recent survey of 500 large international companies (Healey & Baker, 1999), 
Amsterdam ranked fourth among other European cities, after cities like Paris and 
London, but ahead of Brussels. 
Trade and finance are strongly related, which is a major reason why the city has become 
the financial heart of The Netherlands. It houses the Central Bank, which has attracted 
many head offices of national and international banks and companies engaged in 
financial services. The stock exchange and the option market, as well as the insurance 
market and traders in raw materials are settled here. This financial cluster is responsible 
for some 11 per cent of all jobs in the city. 
Amsterdam also houses leading law institutions, hence many law offices. In recent 
years the Court of Justice was relocated from the inner city to Amsterdam-South. 
Employment in professional services is some 18 per cent of overall employment, which 
means that it is the foremost economic activity. 
In the past, the historic inner city was the place to find professional services. It served 
the need for face-to-face contacts and for an attractive business climate. In the 1960s 
and 70s this climate changed drastically. The local government tried to protect the 
historic inner city by means of traffic regulations, which also reduced accessibility by 
car. A massive relocation occurred most notably to the well-accessible southeastern part 
of the city, resulting in a loss of some 50 per cent in inner city employment. Other 
companies either ceased to exist or moved to locations outside the city like 
Duivendrecht, Hoofddorp, Schiphol Airport and Amstelveen, which are attractive 
because of largely unrestricted access by car. In this way they benefit from the 
neighbourhood of the large city without having to deal with its negative externalities. 
However, accessibility was not the main reason for many companies to relocate to these 
more peripheral areas. More important was the fact that the inner city was unable to 
offer space for the expansion of companies 91, while floor space is also relatively 
expensive. One may therefore conclude that the traffic situation accelerated the ongoing 
process of relocation and the development of the city’s edges. Nonetheless, the inner 
city is still a very important business location. It is especially attractive for smaller 
firms, and has an important ‘breeding function’ for branches like software development 
and advertising (Davelaar, 1989). ICT is a major branch in Amsterdam with more than 
2300 firms employing nearly 22,000 people (Gemeente Amsterdam, 2000c). 
 
Studies (Rienstra et al., 1996; William M. Mercer, 2000) indicate that Amsterdam has a 
good business climate. Its competitiveness depends on its international orientation 
(languages skills), physical infrastructure and international accessibility, as well as the 
reputation of the financial industry and the availability of large financial intermediators. 
Holland is also the home market of various multinational companies, many of whom 
have their head office in Amsterdam. The relatively low costs of doing business (e.g. a 
favourable tax system), also attracts foreign companies (KPMG, 1995). 
The size of the city is an important disadvantage, however. Amsterdam is a Europolis 92, 
not a megapolis like Paris and London. These cities have 6 to 8 times more office space 
than Amsterdam (in 1996 some 35, 25 and 4.5 M. m2; Rienstra et al., 1996). Such a 
                                                             
91 See also Gemeente Amsterdam, 1998b. 
92 An Europolis city is a city with more than 500,000 inhabitants in a conurbation where more than 1 mln. 
people live. 
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large availability of office space is important to attract head-offices and to offer a 
comparable service level (in terms of services like hotels, housing, etc.). This explains 
why a Europolis is no real threat to a megapolis. In a Europolis, specific sectors tend to 
dominate the economy (see also Verbaan et al., 1991). In Amsterdam, it is the image of 
the inner city, with its culture and entertainment that determines the city’s character, 
despite the fact that other sectors, such as professional services are also important. In 
order to survive the international competition with other cities such as Frankfurt, it is 
necessary to change the image of the city to some extent without losing the cultural 
ingredient, which in itself is a decisive attraction for business. 
Local land policies are also a reason for some companies to locate elsewhere. In 
Amsterdam companies are usually not allowed to own the land on which they have their 
offices, and have to lease it for a long period of time 93.  
Amsterdam could also do better in terms of the availability of high-quality office 
buildings and the average level of education. Other negative issues include the 
fragmentation of government (leading to inefficiency), the low use of the abundantly 
available knowledge infrastructure 94, the lack of space and growing congestion 
(Gemeente Amsterdam, 1996b). 
 
Amsterdam is the cultural heart of The Netherlands - the place to find all kinds of 
international entertainment, hotels and restaurants. This contributes to the city’s 
cosmopolitan reputation, which also attracts (foreign) companies and visitors. 
Education is another important activity in the city with two universities and almost all 
forms of secondary and tertiary education, including international schools. 
 
Employment by industry No. of businesses No. of people 
Agriculture     100      (0%)     403      (0%) 
Manufacturing   5030 (10,1%) 40380 (11,3%) 
Trade 13486 (27,2%) 52655 (14,7%) 
Hotel and catering   3906   (7,9%) 17998   (5,0%) 
Transport and communication   2463      (5%) 23227   (6,5%) 
Banking and insurance   3612   (7,3%) 38978 (10,9%) 
Professional services 12104 (24,4%) 64645 (18,1%) 
Government     173      (0%) 28997   (8,1%) 
Education   1059   (2,1%) 21734   (6,1%) 
Health and care, culture, sport   6303 (12,7%) 59734 (16,7%) 
Other services   1378   (2,8%)   2911      (0%) 
Unknown       40      (0%)     269      (0%) 
   
Total 49654  (100%) 1) 351931 (100%) 1) 

Table 7. 1 Amsterdam’s employment by industry as of January, 1, 1998 

Note: 1) Rounded 
Source: Gemeente Amsterdam, 1999f, p. 14 
 
                                                             
93 The government owns some 80 per cent of the land and nearly 14 per cent of it is leased to the public 
for housing and business (Gemeente Amsterdam, 1999h). Yet, every rule has its exceptions. If the 
government eagerly wants to attract a company, than land ownership may be negotiated. 
94 Which in itself may create important chances, because of the growing importance of knowledge work 
and services in general. 
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Leisure activities and health services are the second major source of employment. If 
hotels and catering are added to this, more than 20 per cent of the employed population 
fall into this group. Tourism is an important economic activity in the inner city. In 1998 
some 3.4 million foreign hotel tourists came to the city, spending some DFL. 3.6 billion 
in Amsterdam and 0.9 billion in the wider region. Inland tourists spend some DFL. 2.4 
billion (Gemeente Amsterdam, 2000e). 
 
Since 1997 (regional) economic growth is at its highest since thirty years: a real 
economic boom. Since 1998, Amsterdam’s economy has been growing stronger than 
the economies of other areas in the region, such as Schiphol. New office space attracted 
new business and also prevented companies from leaving the city. Most of the 
employment growth came from existing companies (Gemeente Amsterdam, 2000d). At 
the beginning of the year 2000 some 315,000 people were employed in Amsterdam 
(Gemeente Amsterdam, 2000c). 
However, unemployment remains a major economic problem. The majority of the 
jobless have a low education (see also Table 7.2), while most of the new jobs demand 
higher education. This structural mismatch is also known as ‘qualitative 
unemployment’. Commuters fill more than 40% of the jobs: some 155,000 (Gemeente 
Amsterdam, 2000d). During the last part of the 1990s a trend break has become visible 
due to the economic boom and unemployment is decreasing. For instance, in January 
1997 some 84,000 people were unemployed and recently a figure of 45,000 people was 
mentioned (Gemeente Amsterdam, 2000c). Part of the reduction of unemployment is 
due to the employment programmes by the government. 
 
Level of education No. of people 
Primary education or incomplete secondary education 17.616 
Lower general secondary education 21.607 
Intermediate vocational education 12.634 
Senior general secondary/pre-university/higher vocational education 7.655 
Candidate/incomplete academic education 5.314 
Complete academic education 1.659 
  
Total 66.485 

Table 7. 2 Unemployment by level of education as of January, 1, 1999 

Source: Gemeente Amsterdam, 1999f, p. 15 
 
 
While important, these employment programmes hardly reach the long-term 
unemployed, however (Gemeente Amsterdam, 2000a). Next to the unemployed 
(45,000), there is also a group of more than 66,000 people who receive social benefits 
because of their inability to work. This means that actually more than 110,000 people 
are drawing social benefits, which is quite a big percentage in comparison to the number 
of people employed. 
 
Table 7.3 shows the developments in employment in major industries between 1998 and 
1999. These figures show that professional services were the major source of 
employment growth in 1999. The inner city is still an important source of new 



 

 227 

employment. It ranked second, after the city quarter Zuideramstel in terms of job 
growth. Qualitative unemployment in a booming economy also explains why it is 
becoming increasingly difficult to hire people. This is a bottleneck for the development 
of the local industry. According to prognoses for the year 2000, a continuation of 
economic growth is expected, with a higher employment growth than during 1999 
(University of Amsterdam/SEO, 1999). 
 
Industry Growth of jobs 
More jobs  
Professional services 8,000 
Banking 4,000 
Health and care 3,000 
Building 1.600 
Transport 2.500 
  
Less jobs  
Manufacturing 2,000 

Table 7. 3 Development of Amsterdam’s employment during 1998-1999 

Source: Gemeente Amsterdam, 2000a 
 
 
An overview of major economic problems and challenges gives the following: 
- The cities’ competitive edge vis-à-vis other towns and cities in the region is 

challenged; 
- There is inefficient competition between city quarters when attracting business; 
- More office space generates additional traffic; 
- Qualitative unemployment, especially of the long-term unemployed, is a major 

problem. 
 
 
Population 
The population size is alternating in time and so is the composition of the population in 
terms of age category and ethnicity. There are periods when the population grows, while 
in other periods, population size is reduced. This was the case in the 1970s and early 
80s. In the 1960s, more than a million people lived in the city. Since the population has 
decreased by nearly 300,000 people (or 30 per cent!). In Table 7.4 relevant figures for 
the population are given. 
 
Self governing city 
quarters 

Population Houses Employed Unemployed 

Inner city   79.702 44.465 78.389 6.779 
Amsterdam Old South 1)   84.370 46.840 34.936 6.824 
South-Amstel 1)   46.210 26.798 33.405 2.376 
Southeast   85.163 38.153 45.801 10.085 
Other 431.740 210.727 159.400 40.421 
     
Amsterdam total 727.095 366.983 351.931 66.485 

Table 7. 4 Relevant city quarters; main data as of January, 1, 1999 
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Note: 1) Employment figures relate to the situation of January 1, 1998 
Source: Gemeente Amsterdam, 1999h 
 
 
Various factors determine population size: birth and death rate, immigration and out-
migration, criminality and traffic problems. In general, the number of ethnic Dutch is 
decreasing, while the number of immigrants (non-ethnic Dutch) increases with time. 
Most of the people who leave the city 95 are young, well-educated and ethnic Dutch 
people, who live in small families. The remaining ethnic Dutch have fewer children 
than in the past. 
In periods with high economic growth, immigration from abroad (‘newcomers’) is high 
and so is out-migration because more people can afford a house in the urban areas. The 
‘newcomers’ who replace them, mainly come from less developed countries. These 
people have in most cases quite the opposite characteristics to the ethnic Dutch: a 
different cultural background and language, a (much) lower education and a larger 
family. So if immigration increases, substantially more people will live in the city (in 
future). A large (and growing) group of people with a (too) low education living in the 
city presents a challenge for the labour market and the city’s long-term economic base. 
Between 1980 and 1983, the economy was in a recession, which reduced immigration, 
and population size became lower. Between 1983 and 1994, immigration was relatively 
high, and population size increased, but in fact the population size in 1994 was the same 
as in 1984. After a dip in 1995, the population started increasing again after 1996 
(Gemeente Amsterdam, 1999f). In- and outflow of people is gradual (about 1-6 per cent 
per year depending on ethnic category), but persistent. 
At the beginning of 1999 some 727,000 people lived in Amsterdam (Gemeente 
Amsterdam, 2000c). This trend break is expected to last. It is anticipated that the 
number of people living in the city will have increased to about 793,000 by 2020. This 
means that the number of houses will have to increase by at least 10 per cent.   
Nowadays some 148,000 people are 55 years of age or older, which is 20 per cent of the 
population. This figure is lower than the Dutch average of 25 per cent (Gemeente 
Amsterdam, 1999b). While ageing is increasing in the rest of The Netherlands, the 
short-term trend goes in the opposite direction in Amsterdam. Age composition will 
change significantly in future, however. By  2010 the percentage of people older than 
65 years will have decreased significantly (the ‘now old’ will die), but from then on 
ageing will become very important (baby-boomers growing older; Gemeente 
Amsterdam, 1993b; 1998c). This may also have important economic consequences for 
the city’s long-term economic base. 
 
An overview of major problems and challenges in this field shows: 
- A growing population demands (much) more houses. Where can they be built? 
- How to prevent a continuation of the outflow of ethnic Dutch and its negative 

consequences? 

                                                             
95 The process of outmigration was in line with the spatial planning of the national government of that 
time. 
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- The changing population mix and the age mix may present important socio-
economic challenges to the city. How should the government respond to that 
challenge? 

 
Housing 
In 1999 there were some 367,000 dwellings in the city, of which about 88 per cent were 
rented. The stock of houses is growing moderately. In recent years more houses for sale 
than for rent are being built. Rented houses are also sold to (former) tenants. This is 
stimulated by local policy, which aims to change the housing stock and the percentage 
of ownership (Gemeente Amsterdam, 1999a). This policy is part of an initiative by the 
national government called City Improvement (in Dutch: Stedelijke Vernieuwing), 
which means that the economic wellbeing of the city is reflected in the built 
environment. Housing policy is an instrument to reduce the outflow of ethnic Dutch. 
One reason why they leave the city is that there are insufficient houses to buy on the 
market, especially houses under DFL. 300,000 (Gemeente Amsterdam, 1999a). The 
prices of houses for sale are rising continuously, which makes buying in the city 
relatively expensive. In general, the propensity to buy a house is higher among the 
ethnic Dutch than among other groups of the population. Increasing the number of 
houses for sale may therefore become a means of improving liveability and preventing 
ethnic segregation and impoverishment. With the number of people who live alone 
increasing and many more ‘newcomers’, the stock of houses has to increase 
significantly. 
Too much attention for housing is not a sound way to go, however. In various city 
quarters, employment is low or there is a tendency towards mono-functionality. By 
creating more jobs in these city quarters, instead of only in more prosperous areas, 
impoverishment is also mitigated. 
 
Spatial planning and use of space 
Amsterdam has a long tradition in spatial planning. In 1934, a so-called General 
Extension Scheme (Algemeen Uitbreidingsplan; AUP) was drawn up, which has had an 
important impact on the way space is used in the city, be it existing parts of the city or 
newly acquired ones (due to border corrections). Although many of the assumptions of 
the AUP were not realised, its developers showed remarkable vision for the future of the 
city. Especially the development of the city’s edges into higher quality living areas 
(‘town cities’) turned out well. What the Scheme strongly underestimated was the 
spatial needs of the population. While the AUP mentioned a growth of the city in the 
west and south, it also grew in the north and the southeast. These developments led to a 
polycentric city. An important shift of the economic gravity point took place in favour 
of the southern part of the city. Amsterdam developed towards a conurbation and has 
important linkages within The Randstad Holland 96. Nowadays Amsterdam is about 219 
km2 in size, of which 165 km2 is land and the remainder is water. Population density is 
approximately 4,400 people per km2, while housing density is some 2,200 per km2. In  
1997 space was used as follows: Some 22 per cent is used for living and about the same 
percentage for working. About 11 per cent is used for parks, 15 per cent for agricultural 

                                                             
96 See Teunissen (1998) and Kersten (1998). 
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and natural areas and nearly 6 per cent for roads and railway infrastructure. Nearly 25 
per cent is water (Gemeente Amsterdam, 2000c). 
 
Almost all the space within the borders of Amsterdam is used. To accommodate the 
growing demand for space, two options remain: city expansion and a change of existing 
use. City expansion is less likely, either because of spatial planning (protection of open 
areas and wetlands) or because of conflicts with other uses of space (infrastructure). 
Changing the use of space is an option. By building more compactly, a lot of space can 
be won. This has important (negative) consequences, however. For instance, green and 
open spaces disappear (the case of the former ‘town cities’). New buildings are higher 
than the old ones (which they replace), while also very large (office and flat) buildings 
are now possible (higher than 100 metres above ground level) outside the inner city, 
which has a negative visual impact. Another trend is to fill up unused water resorts and 
build houses on it (the case of the eastern harbour and the IJburg area; the latter is 
regarded as the last expansion of the city). Redevelopment and renovation of city 
quarters is an ongoing process in Amsterdam. Another option is multiple use of space, 
such as building subterranean or above or below infrastructure. The latter option will be 
explored in the scenarios. 
 
An overview of major problems and challenges in this field leads to the following 
questions: 
- How to assure spatial quality and liveability in a situation of increasing spatial 

density? 
- Is further expansion of the city inevitable and what implications does expansion 

have on the neighbouring areas? 
- What is necessary to make multiple use of space a fruitful perspective? 
 
 
Passenger transport and traffic 
Amsterdam followed the general upward trend in The Netherlands. This means more 
congestion, especially on the A10 ring road, the parallel A9 and the roads connected to 
and from the A10: the A1, A2 and A4. Along these roads a concentration of working 
locations can be found (Gemeente Amsterdam, 2000d). Recently an anti-congestion 
plan has been developed which mentions a combination of road pricing, and improving 
the road and rail infrastructure. 
The long-term trend in public transport use is negative. In fact, between 1993 and 1997, 
use of the municipal public transport services (bus, tram and metro) dropped by 7 per 
cent overall. A closer look at this composition of figures shows a drop in the use of tram 
and bus of 11 to 12 per cent, and an increase in the use of metro and light rail of 14 per 
cent (the latter also due to the opening of a new metro branch in 1997). Since 1997, the 
number of passengers has grown by nearly 5 % however, yet the negative trends in the 
use of tram and bus are not reversed. Part of this reduction in public transport patronage 
comes from a switch of passengers from tram and bus towards the faster light rail and 
metro services. 
The use of rail is measured in terms of the number of people using a railway station. 
Amsterdam Central Station is still the most important station in the city with 145,557 
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travellers per working day in 1998 (3.8% more passengers in 1998 than in 1997). 
South/WTC station (9,764 travellers; + 6.1 %) and RAI 97 station (5,512; -1.4 %) are far 
less important. Several projects were started to improve public transport, such as the 
new North-South metro, which links the South-Axis with Amsterdam-North via Central 
Station. The RegioNet scheme has been developed, which aims to extend public 
transport networks at the regional level (Gemeente Amsterdam, 2000a). 
 
The number of passengers travelling via Schiphol Airport, many of whom visit the city, 
is growing considerably. Between 1993 and 1998, it went up by 63 per cent to a level of 
33.9 million. Incoming freight grew by 62 per cent to about 580,000 ton and outgoing 
freight by 56 per cent to about 591,000 ton. The number of take-offs and landings grew 
with 36 per cent to 393,000 (all figures from Gemeente Amsterdam, 2000c). 
 
An overview of major problems and challenges in this field raises these questions: 
- How to accommodate growing traffic? A restrictive traffic policy induces business 

and people to leave the (inner)city, but overall demand for transport is not affected. 
- How to stimulate the use of public transport? If availability is sufficient, it must be a 

lack of quality (i.e. safety and reliability), which is the area where improvements are 
feasible. 

 
Environment and liveability 
Environmental quality is usually measured in terms of air pollution, noise and smell. 
Relevant indicators for 1995-1997 (most recent data from Gemeente Amsterdam, 
2000c) show increasing noise, which mainly stems from traffic. Smell emissions are 
less than in the past, which probably is due to emission prevention and a reduction in 
manufacturing. The Amsterdam-Schiphol region belongs among the poorest air quality 
areas in The Netherlands (only the Rotterdam-Rijnmond harbour and industry area are 
worse). With little manufacturing left, air pollution mainly stems from traffic by road 
and air. 
According to a recent survey (William M. Mercer, 2000) among 214 cities, quality of 
living is relatively good in the city. In this survey, Amsterdam ranked 9th together with 
Helsinki. It is not certain, however, whether the facilities preferred by businessmen are 
also fully relevant for non-businessmen, not to mention affordability. 
The compact city ‘movement’ simultaneously increases and reduces quality of life. 
Personal safety is still also a fundamental problem in Amsterdam. 
 
An overview of major problems and challenges in this field raises these questions: 
- Is it possible to use space in a higher density without reducing environmental quality 

and liveability? 
- Is it possible to reduce the negative factors of traffic without negative consequences 

for the economy? 
 

                                                             
97 The RAI is one of the two largest congress centres in The Netherlands. RAI station is a railway station 
at close distance of the congress centre. 
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7.2.2.3 South-Axis; major issues 
The southern part of Amsterdam may be divided into Old-South (with the Zuid and De 
Pijp) and South-Amstel (with the Rivierenbuurt, Buitenveldert and a small part of Zuid; 
van Kolck, 1999). This part of the city was built from the 1920s and 30s onwards. South 
was where the city ended. In the 1950s and 60s, Buitenveldert was built. It could also 
have been called the New South. In the reserved area between the old and new South an 
infrastructure corridor was developed, yet of a much larger scale than the developers of 
the AUP could have foreseen, due to the level of modern traffic. In the meantime it has 
changed from a pure road corridor into a road and rail corridor. 
The South-Axis is demarcated as follows: 
- An infrastructure corridor, consisting of the southern branch of the A10 main road, 

which is part of the ring road around the city and links the city with the A4 main 
road (in the direction of The Hague/Rotterdam) and the main roads to Almere, 
Amersfoort and Utrecht (A6 and A9). It is also a rail corridor. The central area with 
the South/WTC station is a main node in the public transport system linking local 
(two metros, one tram line and buses), regional (bus station) and national public 
transport (railway station) systems. 

- All the space between, above and next to the infrastructure: at the horizontal plane a 
broad band of approximately 0.75 km. left and right from the infrastructure. 

- The areas just outside the borders of the corridor area, which are likely to be used as 
an overflow area for firms that cannot afford the rent level in the central area or 
have other reasons for not locating in the central area.  

 
 
Economy; Master Plan 
The South-Axis houses important office buildings, such as the WTC and Atrium 
Towers, the Free University and Hospital, the Court of Justice, a notary office and the 
insurance market. In 1997, some 124,000 people worked in the area. At the moment 
there are also green areas in it: a soccer field, a cemetery and the Beatrix Park. The 
neighbouring areas show a mix of offices, shops (most notably the large and 
sophisticated Gelderlandplein shopping centre) and living quarters (Gemeente 
Amsterdam, 1996a). 
The South-Axis is ‘the place to be’, which explains the high price level (for The 
Netherlands) of DFL. 400.- and up per m2. New offices will be built in and around the 
corridor. To ascertain a high quality level, a Master Plan for area development has been 
made. According to this plan, the area should be used for business, living, shopping and 
other leisure activities. This plan is supported by major companies who are either 
located in the area and/or have interests in area (re)development and financing. Such a 
conversion of the area is not a straightforward process, as Section 7.8, where this plan is 
analysed, shows.  
The companies already located in the area are important attractors for other companies 
with a comparable business profile (Bruinsma et al., 1993a). The largest Dutch bank, 
ABN-AMRO, built a new head office next to the A10, on the opposite side of the 
railway station and inside the corridor. The Amstelveenseweg, the road that runs below 
the A10, west of the central area, is also a road along where new offices are being 
developed, most notably a new building for the ING Bank. Recently work started on the 
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Zuiderhof area and several office buildings are already in use. Opposite the Zuiderhof 
area, on the other side of the A10, there is a mix of offices and recreational facilities (in 
and outdoor sports). East of the central area, the already mentioned RAI Congress 
Centre is located.  
 
The South-Axis is competing with the Schiphol Airport area (where high-speed trains 
stop) and office locations in the cities of Hoofddorp and Amstelveen to attract new 
companies. Schiphol is a very serious competitor. At the moment some 320,000 m2 of 
high-quality office space are located here which compare well price-wise with the 
South-Axis, while in the next ten years an additional 250,000 m2 are foreseen. About 50 
per cent of the latter volume is also in the top segment of the office market (Ministry of 
Spatial Planning and Environment and KPMG-BEA, 1998). For (inter)national 
companies who are dependent on accessibility by air, Amsterdam is not a likely 
alternative. 
There are other sites along or near the ring road which compete with the South-Axis, 
namely: the area next to the railway station of Duivendrecht in the Southeast (east of the 
South-Axis), the Amstel station area (north of the South-Axis with inter alia the 
Rembrandt Tower (30,000 m2) Riekerpolder in the direction of Schiphol, and the RAI 
Congress Centre (171,000 m2 and more are planned). 
 

7.2.2.4 Identifying structural changes  
Based on problem analysis, the following (potential for) change(s) may be mentioned: 
- The economic situation shows a trend break with the past, which is mainly 

determined by a very high and sustained economic growth. If the present short wave 
comes to an end, unemployment is likely to rise again. Structural unemployment 
will probably remain a major problem. It is also possible that the economy will 
become even more dependent on (professional) services, while the role of the 
government may change significantly (e.g. due to more professional management, 
privatisation, etc.). It is also not unlikely that the virtual economy (Internet and 
telematics) will become more important than the physical economy in the long term. 

- The housing market probably will remain tense and building in non-standard ways 
may take off (new types of building, multifunctional houses, subterranean or very 
high buildings). The ethnic composition of the population will change significantly. 

- Environmental quality and liveability are likely to worsen due to growing traffic 
(compensating improvements in vehicle technology), a reduction of green space, a 
larger population and a higher density of building. Local improvements are not 
unlikely however, e.g. thanks to traffic bans. 

- The trend is towards higher spatial density and this is unlikely to change if the 
population keeps growing. 

- If the road network is not improved significantly, while public transport is 
improved, a modal shift is likely.  
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7.2.2.5 Time horizon 
A period of thirty years seems appropriate to deal with changes in land use, a 
transformation of infrastructure networks, long-term economic and institutional changes 
and changes in behaviour, over generations 98. 
 

7.2.3 Systems analysis 

7.2.3.1 Determining relations between areas of influence 
A choice is made in favour of the following theme fields 
1. Economy. 
2. Population and housing. 
3. Transport and traffic, with special interest for the public transport situation. 
4. The quality of the environment and liveability, including its impact on potential 

movers and settlers (business and non-business). 
5. Use of space. 
 
In Figure 7.3 the relations between these areas of influence are presented in a global 
manner. 
 

 
Figure 7. 3 Relevant areas of influence 

 

7.2.3.2 Identifying assumptions about structural changes 
A number of (likely or possible) structural changes have been identified. Some 
assumptions about the sources of change have already been mentioned. The same 
general assumptions are used as in Section 6.2.3.2. 
 

                                                             
98 Not all of these issues are considered in the scenarios, however. 
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7.2.4 Baseline analysis 

7.2.4.1 Research aims and questions 
The background scenarios, which will be developed later on in this chapter, will be used 
to evaluate the Master Plan/Concept Vision for the Amsterdam South-Axis. This 
evaluation is meant to deal with the following questions: 
1. What are the main uncertainties in respect to the future of the South-Axis, and their 

consequences? Are these uncertainties dealt with in the Concept Vision/Master 
Plan? Is the plan ‘all-weather-proof’? 

2. To what extent are interests of stakeholders in harmony or in conflict? 
3. Is the Master Plan/Concept Vision the only option for the South-Axis or are there 

other alternatives? If it is the only option, should it be developed fully? 
4. Do the methodological choices made in the Concept Vision/Master Plan have a 

sound basis? 
 

7.2.4.2 Current knowledge 
In the previous sections, many data were gathered about the themes under consideation 
at both spatial levels. This gives a kind of reference, a starting point to develop red 
threads, which can be used in the scenarios. 
 
Next, the focus is on the stake- en shareholders with respect to the South-Axis and their 
motives. 
 

7.2.4.3 Conflict analysis 
The stake- and shareholders featuring in the scenarios will now be mentioned alongside 
their interests. 
 
Stakeholder Interest 
National government Ministry of Spatial Planning: national importance 

Ministry of Transport: local/regional importance, no funding for 
project itself 

Main city government  1) Attract many new firms and jobs, prevent mono-functionality, high 
pay-back, prevent exodus from inner city 

Local government (Zuideramstel) Local needs 
Private investors (area 
development) 2) 

Develop as much space as the market can handle (at the moment) 

Public transport operators Provide efficient transport 
Users of infrastructure (road, rail, 
telematics) 

Less congestion, high-quality transport services 

Users of office buildings (new and 
existing) 

Attractive business location (top location) 

People interested in living in the 
South-Axis 

Liveability 

People living in neighbouring 
areas 

Liveability, jobs, no additional traffic and parking in the 
neighbourhood 

Table 7. 5 Stake- and shareholders and their interests 
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Notes: 
1) Because of the importance of the South-Axis for the city, the government of the city quarters 

involved has little to say about the project. Instead it is the city government who takes the decisions; 
2) NS Vastgoed is one of the developing partners 
 
 
From this table various conflicts may be deduced, most notably those (between) 
- the Ministry of Spatial Planning and the Ministry of Transport and Public Works; 

about financing 
- the main city government and the Ministry of Transport and Public Works; about 

infrastructure financing 
- the local and the main city government; about responsibilities and scale of area 

development 
- public transport operators and area developers; about space 
- private investors/main city government and people living in the neighbourhood; 

about liveability and local traffic 
- users of infrastructure and people people living in the neighbourhood; about 

liveability and local traffic 
- business and people interested in living in the new area; how to combine working 

and living? 
 
In Subsection 7.8.3 this discussion is continued. 
 

7.2.4.4 Time perspective 
Up till now, there has been no reason to change the reference year 2030 because of new 
developments. It is possible to cut this period of time into shorter sections in order to 
show when, why and how trend breaks may appear. 
 

7.2.5 Future analysis 
Now the relevancy and certainty of specific developments will be assessed per theme 
area (see Table 7.7). 
 
 High relevance Low relevance 
Economy   
Certain Demand for up-market office space in the 

Amsterdam region in the short to medium term 
Area development projects in other countries 
Competition between locations (local, region) to 
attract business 

None 

Uncertain Attractiveness of the South-Axis in the longer-
term 
Future industry structure 
Backwash/relocation 
National economic development 

Economic development 
elsewhere 
 

   
Population and 
housing 
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Certain Demand for housing in the short to medium term 
Qualitative gap between demand and supply 
Policy to restructure the local housing stock; 
building more for the market 
Vinex housing scheme 

None 

Less certain Future demand for housing by specific groups 
(‘grey’) 
Future housing policy 
Liveability in the South-Axis  

None 

   
Use of  space   
Certain Lack of space for new buildings in Amsterdam; 

‘competition for space’ 
Various (re)building plans and projects are 
underway 
Present spatial policy has a limited impact on 
behaviour 

None 

Less certain How to find a balance between segregation and 
mixing? 
Is it feasible to mix different uses of space? 
What is an adequate spatial quality? 
Pros and cons of building subterranean (costs, 
gain in space) 
What will the future spatial policy look like? 
Border corrections 

Changes in the way land is 
used elsewhere 
Demand for space by other 
activities, such as 
manufacturing 

Transport and 
traffic 

  

Certain Limited impact of present transport policy Transport in other countries 
 

Less certain Development of mobility 
Scope for modal shift  
Impact of improved public transport 
Impact of new vehicle technology 
Impact of telematics 

Role of non-motorised 
transport 
Developments in air transport 

Table 7. 6 Assumptions per theme field 

 

7.2.6 Project design 
In this step various operational tasks took place (see Chapter 5). One of them was the 
formulation of research questions for the main stage. The previous analysis gave no 
reason to change the research questions of section 7.2.4.1. 
 

7.2.7 Scenario design 

7.2.7.1 Main issues 
 
Scenario type 
The scenarios will be forward looking and are not written to support specific policy 
decisions. They may be interesting for decision-makers involved in the South-Axis 
project and other stakeholders. 
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Scenario elements 
The level of complexity is reduced by dealing only with a limited set of fields and 
themes within these fields. Particular attention will be paid to the following elements 
(see Table 7.7). 
 
Theme field Theme 
Economy Overall economic situation 

Locational attractiveness for (inter)national head quarters vis-à-vis 
competing areas; office market segmentation 
Contribution to employment and reduction of structural unemployment 
Economic linkages with the rest of the city 
Spatial competition with other regions; possible exodus from other part 
of the city (or the region) 
Mix of functions 
Infrastructure financing 
Leisure economy (‘grey living’) 

Living 
 

Number of houses and their location 
Mix of social and market-oriented price levels 
Quality of living; (traffic/parking) noise level, green sites 

Use of space Subterranean infrastructure 
Compact, dispersed, or something in between 

Traffic and transport More conventional or more sophisticated infrastructure (telematics). 
New (public) transport services. 
Mobility, congestion and use of public transport. 

Table 7. 7 Relevant themes in the scenarios 

 
 
Assumptions, red line and critical incidents 
Specific assumptions are made for each theme. This is done in the following manner. 
First, a theme is divided into specific subthemes. For each subtheme a set of 
developments is chosen. The scenarios contain specific variations on these 
developments.  
In each scenario a red line (theme) is used, which is reflected in the name of the specific 
scenario. Depending on the scenario context, assumptions are made about critical 
incidents (trend breaks or temporal fluctuations in parameters). 
 
Main driving forces 
In the scenarios the following (general) driving forces are highlighted. 
 
Field Driving forces 
Economy Entrepreneurial responses 

Developments at the labour market 
Decisions of consumers 

Population and housing Demand for housing 
Demand for leisure space 
Demands of a ‘greying’ population 

Use of space Demand for space by various stakeholders 
Transport and traffic 
 
 

The general demand for transport 
The individual response to congestion and inaccessibility 
Future demand for public transport 
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Demand for ‘virtual’ transport 
Other Institutional changes 

(Competing) developments in other parts of the city and in 
nearby regions 

Table 7. 8 Major driving forces in the scenarios 

Four scenarios 
A choice is made in favour of a single set of four scenarios for the South-Axis. The red 
line is chosen on the basis of the previous analysis. The main focus is a socio-economic 
one. 
The regional importance of the city and the many link between the South-Axis, the city 
and its region, make the use of separate scenarios for each spatial level inappropriate. 
This is quite different to Chapter 6, where each spatial level has its own scenario and 
three sets of four scenarios were developed. These scenarios are the following: 
1. Rise and shine. The business as usual scenario, in which the area develops as a 

business and living area. 
2. Up on the highway. The area develops in the same direction as in the first scenario, 

but not in all aspects; especially the living function stays behind.  
3. Please me. The area mainly develops as a living area. This reflects the demands of 

ageing on mobility and quality of living. 
4. System halted. After a successful start, the area increasingly loses it attractiveness to 

companies, due to a combination of economic downswing and competition from 
neighbouring locations. 

In these scenarios, the following issues are dealt with: 
 
 Rise and shine Up on the 

highway 
Please me System halted 

General picture Market-oriented Market-dominated Equity Market-dominated 
Economy High, yet stable 

growth 
Very high growth 
followed by 
slackening down 

Moderate, yet 
stable growth 

High growth 
followed by 
downswing 

Housing Expensive Expensive  Also middle-
income housing 

Expensive 

Liveability Adequate Not very attractive High Low 
Use of space Compact/diffuse 

Multi-functional 
Compact/dispersed 
Mono-functional 

Middle of the road 
Multi-functional 

Dispersed 
Mono-functional 

Transport and 
traffic 

Mobile society 
Road+ public 
transport 

Mobile society 
Strong road-
oriented 

Mobile society 
Public transport-
oriented 
Telematics as an 
important 
substitute for 
physical transport 

Mobile society 
Road-oriented 

Role of 
government 

Important Small Important and 
public participation 

Small 

Linkages with 
neighbourhood 

Well-established Poor Well-established Poor 

Long-term 
importance of the 
South-Axis 

Relatively certain Uncertain Very certain Very uncertain 

Table 7. 9 Red line and key elements of each scenario 
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From this table various commonalities and differences can be extracted. In general, Rise 
and shine and Please me have many aspects in common. The same applies to Up on the 
highway and System halted. But, there are also differences, most notably concerning the 
role of government and the way individual decisions are made. For instance, Rise and 
shine assumes that the mere availability of public transport is enough to achieve a 
modal shift, whereas Please me suggests that it is telematics (a high level of ‘virtual’ 
mobility) in combination with the needs of the people living in a leisure society which 
explain why this could happen. The balance between living and business is clearly 
different in each of these scenarios. The first, second and fourth scenarios have a lot in 
common, namely a market-oriented society. But, if the market becomes too dominant, 
things may start to go wrong, with System halted as an extreme case. Finally, despite 
these commonalities, one cannot speak of variants, so this justifies a distinction into 
four scenarios. 
 
The first scenario, Rise and Shine, is presented next. The scenarios are qualitative in 
nature. Where figures are used, their only function is to distinguish the scenarios from 
each other. The description starts with a summary, followed by an explaining text. 
 
 

7.3 Rise and shine 

7.3.1 Introduction 
In the year 2030 the South-Axis will be a very important business area for the city of 
Amsterdam. In terms of the number of head-offices but not in terms of employment, it 
will be the most important area. Its importance stretches well beyond the borders of the 
city. Table 7.10 gives a summary. 
 
Theme Details 
Economy 
Macro-economic climate 
Economic importance 
Attractive business site 
Competition from other locations 
Free choice of location (companies) 
 
Additional jobs 1)  for 
- the city 
- the neighbouring areas 
- commuters 
- low level of education 
- high level of education 
Relocation of jobs within the city 
Relocation of jobs within the region 
 
Financing 
- additional infrastructure 
- subterranean infrastructure 

 
Upswing 
All levels 
Very good 
Some 
No 
 
 
Many 
Many 
Considerable 
Many 
Many 
Some 
Considerable 
 
 
No problem 
No problem 
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- housing, offices No problem 
Housing and liveability 
- number of houses 
- price-level 
- quality of living 

 
Large 
Middle and higher segments 
Adequate 

Use of space 
- compact/dispersed 
- conventional/subterranean infrastructure 
- infrastructure is a barrier 
- relation with surrounding areas 

 
Compact (central area), more diffuse (other areas) 
Subterranean 
No 
Well established  

Transport and  traffic 1) 
- mobility level 
- modal split 
- modal shift towards public transport 
- accessibility 
- congestion 
- new public transport systems 

 
High 
Car and public transport 
Yes, in central area (gets a locational A-profile) 
High 
Moderate 
Possibly 

Table 7. 10 Rise and shine 

Note: 1) Compared with the present situation 
 
The main lines of this scenario follow below. 
 

7.3.2 Economy 
The South-Axis is not important for the Amsterdam region only, but for The 
Netherlands as a whole. Some foreign companies who initially chose The Netherlands 
as their main point of entry into Europe, now also transferred their headquarters here, 
especially to the South-Axis. In addition to front offices of major companies, one also 
finds various professional services including banking and lawyers here. Some of these 
companies are new to the region while many stem from other parts of The Netherlands, 
the larger Amsterdam region and the city itself. Relocation from the inner city and the 
Southeast was inevitable, despite the government’s efforts to prevent this. Those firms 
who could not or were not allowed to relocate to the area (due to the restrictive inflow 
system) went to other locations near the ring road, such as Duivendrecht. Competition 
between the development at the South-Axis and those in other areas, such as Schiphol 
Airport, was to some extent limited by special agreements between the city government, 
the province of North-Holland and the developers of those areas. The area now offers 
many jobs, most of which are suitable for people with a higher education. At the same 
time, lots of opportunities were also created for people with a lower education. 

7.3.3 Housing and liveability 
The Axis mainly houses office buildings. However, next to the public transport node 
one finds a concentration of houses, most of them in the higher price bracket. 
Although people working in the area were given priority buying or hiring rights, the 
limited number of houses makes commuting important. 
The subterranean infrastructure makes it a relatively quiet area to live. In the vicinity 
one also finds some green sites. Shopping is no problem with several thousands of 
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square meters of floor space. People may also go to Buitenveldert or Old South, which 
both have pleasant and sophisticated shopping centres. For those who wish to be further 
out of the city, Amstelveen also offers excellent shopping centres. 

7.3.4 Use of space 
The area is now filled with an attractive mix of large and small office buildings. The 
high-rise buildings facilitate a relatively compact use of space and there is still a lot of 
unused space, mainly above the ‘dock’. Until many more houses are built, the use of 
space is largely monofunctional. 

7.3.5 Transport and traffic 
The heart of the Axis is the multifunctional railway station, which houses two high-
speed trains, which connect to Schiphol Airport and various other destinations. There is 
a new bus station and an extended light rail stop (metro, tram). The station now has five 
subterranean platforms, three of which house conventional rail services; one is a light 
rail/tram platform, and one will house the soon-to-be-completed ring rail service around 
the city. Next to this, a people carrier, linking main office buildings and the university, 
runs above ground. The station building is impressive and very modern. 
The close to perfect public transport infrastructure has made the use of cars relatively 
unattractive, and parking policies did the rest. This explains why the road map has 
hardly changed apart from a few additional deceleration lanes. The subterranean 
infrastructure is mainly financed by revenues from area (re)development and foreign 
investors, including US-based banks, funded the rest. 

 

7.4 Up on the highway 

7.4.1 Introduction 
In this scenario, the South-Axis is also booming. Business dominates land use and 
housing is relatively unimportant: a market-dominated scenario. Car-use is high, and 
most of the infrastructure is still found at surface level. Table 7.5 summarises key 
issues. 
 
Theme Details 
Economy 
Macro-economic climate 
Economic importance 
Attractive business site 
Competition from other locations 
Free choice of location (companies) 
 
Additional jobs 1)  for 
- the city 
- the neighbouring areas 
- commuters 
- low level of education 
- high level of education 

 
Temporary upswing 
All levels 
Exceptionally good 
Some 
Yes 
 
 
Some 
Some 
Mainly 
Some 
Many 
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Relocation of jobs within the city 
Relocation of jobs within the region 
 
Financing 
- additional infrastructure 
- subterranean infrastructure 
- housing, offices 

Some 
Considerable 
 
 
No problem for road. No funding for rail 
infrastructure 
Problems 
No problem 

Housing and liveability 
- number of houses 
- price-level 
- quality of living 

 
Limited 
Mainly high-price segment 
Not very attractive 

Use of space 
Compact/dispersed 
 
 
 
Conventional/subterranean infrastructure 
Infrastructure is a barrier 
Relation with surrounding areas 

 
Compact in central area 
Dispersed in other zones/no explicit structure 
Mainly conventional 
 
 
Yes 
Poor 

Transport & traffic 1) 
- mobility level 
- modal split 
- modal shift towards public transport 
- accessibility 
- congestion 
- new public transport systems 

 
High 
Car dominant 
No 
Low 
High, but no grid lock 
No 

Table 7. 11. Up on the highway 

Note: 1) Compared with the present situation. 
 

7.4.2 Economy 
The South-Axis has become a booming area. The high quality office buildings attract 
especially decision-makers in foreign companies and major Dutch companies. The 
access to the main road network is also much appreciated. Other companies, including 
those who left the inner city, but could not afford the relatively high prices here, settled 
in neighbouring city quarters. 
While it is significant in terms of “decision-making power”, the area has not really 
generated all that many jobs for the city. Competition from other areas is fierce. 
Schiphol and Hoofddorp are now clustered together, which has created a large city and 
a mega airport. Most of the people employed here are commuters, while many 
companies were actually not new to the city, but relocated mainly from the city centre. 
People with a higher education fill most of the positions while mainly people from 
outside the city fill the jobs for those with a lower level education. This means that 
unemployment in this part of the labour market is hardly reduced. 

7.4.3 Housing and liveability 
In the area, housing is relatively unimportant. They are mainly high price bracket homes 
and social housing is not available. Unlike in other parts of the city, shops are not open 
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in the evenings because of the high risk of hold-ups and the relatively few customers 
who are willing to cross the area at night. 
During the day, the picture is quite different with many passengers using public 
transport to do their shopping in the subterranean station gallery. 
As most of the infrastructure is still above ground, and the expansion of neighbouring 
green sites into the South-Axis did not take place, the area is not attractive as a living 
area. 
 

7.4.4 Use of space 
Since, as mentioned, most of the infrastructure is still situated above ground, the amount 
of additional space available for area (re)development is rather limited. 
Apart from the core area with the public transport node, the area lacks structure, as 
companies do not want to be situated next to each other and certainly do not want their 
buildings to resemble those of their neighbours, the development of rather unrelated 
‘islands’ of high office buildings near the highway. As parking is hardly restricted, large 
parking garages can be found below or near these buildings. 
 

7.4.5 Transport and traffic 
The private car is the dominant mode of transport in the area. Many of the people 
working here are commuters. Since the quality of public transport is rather low due to a 
lack of cooperation between the various providers, many people do not want or are 
unable to use it. They also are not really interested in services like the high-speed train, 
which does not stop in the more rural areas where they live. 
Plans for fast regional rail services and a people carrier have long been cancelled 
because of the sheer costs of these projects, and the lack of funding. The latter is mainly 
due to the fact that the revenues of area (re)development were not cashed in by the 
government, but by private developers who were unwilling to reinvest their profits in 
the area. 
The considerable use of cars in this area also prevented the development of public 
transport. The result is a high level of congestion, and a demand for road network 
extensions. 
 
 

7.5 Please me 

7.5.1 Introduction 
Today the number of people working (full-time) is diminishing. This reflects ageing of 
the population in combination with a higher living standard per household, which 
enables many people to reduce the number of hours they work 
Ageing also has significant consequences for the way people want to live, travel, etc. 
The third scenario, which is summarised in the next table, elaborates such a future. 
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Theme Details 
Economy 
Macro-economic climate 
Economic importance 
Attractive business site 
Competition from other locations 
Free choice of location (companies) 
 
Additional jobs 1) for 
- the city 
- the neighbouring areas 
- commuters 
Type of jobs 
- low level of education 
- high level of education 
Relocation of jobs within the city 
Relocation of jobs within the region 
 
Financing 
- additional infrastructure 
- subterranean infrastructure 
- housing, offices 

 
Moderate growth 
Sub centre 
Yes 
Some 
No 
 
 
Important 
Important 
Little 
 
Many 
Many 
Some 
Important 
 
 
No problem 
No problem 
No problem 

Housing and liveability 
- number of houses 
- price-level 
- quality of living 

 
Very large 
Middle and higher segments 
High 

Use of space 
Compact/dispersed 
Conventional/subterranean infrastructure 
Infrastructure is a barrier 
Relation with surrounding areas 

 
Middle of the road 
All subterranean 
No 
Well-established 

Transport & traffic 1) 
- mobility level 
- modal split 
- modal shift towards public transport 
- accessibility 
- congestion 
- new public transport systems 

 
Higher 
Mix of car and public transport 
Yes 
High 
Low 
People carrier and light rail 

Table 7. 12. Please me 

1) Note: Compared with the present situation 
 

7.5.2 Economy 
The South-Axis is a business area seldom found in Amsterdam. It is clean, relatively 
quiet and relatively safe due to the use of private security agencies. It also contains a 
favourable mix of businesses. Most of these companies are either regionally or 
internationally oriented. Instead of ‘high-brow’ front offices, with a relatively limited 
impact in terms of employment, also back offices, small professional services, and a lot 
of shops for all kinds of (leisure-related) products, exist here. Products are in high 
demand, given the favourable macro-economic climate and transition into a leisure 
society. To some extent, this means that the area is competing with the inner city. Yet, 
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most of the people shopping here would never visit the inner city. Likewise, if the 
South-Axis had not been available, they would not be in Amsterdam. 
An agreement was made between this area and the Schiphol/Hoofddorp area, in which it 
is allowed to house most of the internationally oriented companies. On the other hand, it 
agreed not to cooperate with companies of other categories in finding a suitable 
location; such companies are referred to Amsterdam, and especially the South-Axis. 
This agreement was a logical consequence of a major border correction, which made the 
northern part of the Haarlemmermeer area part of the larger Amsterdam city province. 
Schiphol itself has not become a mega-airport after the decision was made that 
liveability and safety should become the blueprint for future expansion in the year 2003. 

7.5.3 Housing and liveability 
Its liveability makes the area special. Houses have been built at various locations. Of 
course one finds them mainly near the railway station and the metro stops. However, 
too much concentration leads to mono-functionality, hence the decision was taken to 
build several lower housing blocks and even detached houses in the area. Houses were 
also built above the subterranean infrastructure with the help of special building 
techniques. Mixed buildings were also constructed with homes, shops and offices 
together. 

By building the houses in a more dispersed fashion, green ‘bands’ and small parks could 
be integrated. The density of building was small enough to make the use of public 
transport attractive.  
These houses were also affordable for middle-income families. Low-income houses 
were not built, in order to maintain social stability. 

7.5.4 Use of space 
Spatial density is at its highest in the station area, and at its lowest in the more 
peripheral parts of the South-Axis, which also includes the Riekerpolder and the 
Duivendrecht areas. This distinction is a relative one, however, as spatial density of 
buildings does not differ substantially over the area. 
Building the whole Axis as well as part of the in routes underground, turned out to be a 
good venture, which made double land use possible. While the revenues could be used 
to partly finance the infrastructural extensions, additional financing from the national 
government was also necessary. 
Because of the removal of the infrastructural barrier and a restriction on the maximum 
building height, the area was well-integrated into the neighbouring areas. 
 

7.5.5 Transport and traffic 
People living in the area do not have to use their car to go shopping. Even if they would 
choose to do so, there are no roads. Many people working here also live in the area, 
which further reduces the use of cars. 
Available technology made the use of telematics relatively cheap. Since almost 
everyone now has a high-speed Internet connection in their homes and/or offices, 
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travelling from home to work and also to the shops is less appealing, unnecessary and 
seen as a waste of time by especially the now dominantly elder generations, of whom 
many are still working part-time; mainly women. This explains a significant drop in the 
use of cars. 
The availability of an integrated public transport system (which includes a people 
carrier), combined with attractive shops, has made public transport use quite attractive. 
Especially older people use it to go to Schiphol, visit their families etc. Also many 
business people travel by public transport. 
 
 

7.6 System halted 

7.6.1 Introduction 
Initially the area was successful, yet in the long run it was not. Economic factors, 
together with growing inaccessibility and congestion broke the backbone of the area. 
Companies hesitated to invest, others left the area, (again) and moved to places with a 
better business environment. 
 
Theme Details 
Economy 
Macro-economic climate 
Economic importance 
Attractive business site 
Competition from other locations 
Free choice of location (companies) 
 
Additional jobs 1) for 
- the city 
- the neighbouring areas 
- commuters 
Type of jobs 
- low level of education 
- high level of education 
 
Relocation of jobs within the city 
Relocation of jobs within the region 
 
Financing 
- additional infrastructure 
- subterranean infrastructure 
- housing, offices 

 
Downswing 
Sub centre 
No 
High 
Yes 
 
 
None 
None 
None 
 
Some 
Most 
 
Some 
No 
 
 
Problem 
Problem 
Problem 

Housing and liveability 
- number of houses 2) 
- price-level 
- quality of living 

 
Very low 
High 
Low 

Use of space 
Compact/dispersed 
Conventional/subterranean infrastructure 
Infrastructure is a barrier 
Relation with surrounding areas 

 
Dispersed 
Conventional 
Yes 
Poor 
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Transport & traffic 1) 
- mobility level 
- modal split 
- modal shift towards public transport 
- accessibility 
- congestion 
- new public transport systems 

High 
Car 
No 
Low 
High 
No 

Table 7. 13. System halted 

Note: 1) Compared with the present situation 
 

7.6.2 Economy 
The area is mainly of local and regional importance. In terms of employment, it has 
little to offer. In fact, it has become a temporary ‘overflow’ for the congested Southeast 
area, which is still booming despite the national economic downswing. The downswing 
is - to a lesser extent - also felt in other locations like Duivendrecht and Amstelveen, 
and the still deteriorating inner city. The latter took a real blow due to the strongly 
reduced importance of the financial industry. Most of the banks and financial services 
have disappeared from the city, including the National Bank, which became obsolete 
after it had transferred the last of its functions to the European Central Bank, now 
located in Frankfurt.  
Internationally oriented companies are established in the vicinity of Schiphol airport 
area and in Hoofddorp, while companies with national clients increasingly move to the 
eastern part of The Randstad, most notably the triangle Almere-Amersfoort-Zwolle. 
This way they avoid the traffic congestion and they are closer to their European 
customers. Various head-offices have already left ‘tax-haven Holland’, after the 
European tax harmonisation in 2010, which increased business costs significantly. With 
so little of the area developed, infrastructural extensions could not be financed out of the 
revenues from area (re)development. 
 

7.6.3 Housing and liveability 
Building houses in the area turned out to be largely impossible since the infrastructure 
was not put underground. The houses that were built were relatively expensive due to 
necessity for noise shielding. The area itself lacks green sites, while the former green 
sites in the neighbouring areas were removed to make space for offices and 
infrastructure. The central area near the station was not developed into a leisure area 
with shops. This has made it a deserted area at evenings, which is not very attractive for 
people looking for a pleasant home in a quiet, yet city-like environment. 
 

7.6.4 Use of space 
The low attraction of companies means that policies to regulate land use are of little 
value.  Instead, companies are offered the opportunity to locate wherever they want to. 
This leads to a dispersed use of the area. Most of these companies are not interested in 
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public transport and take little notice of its facilities. This leads to a kind of ‘isles in the 
sea’ development of the area, which also does not help to make the area more attractive. 
 

7.6.5 Transport and traffic 
With road mobility growing (the road infrastructure is intensively used by people 
driving from the large Schiphol Airport to Utrecht and Almere/Amersfoort) congestion 
is growing by the day. So, it is understandable to understand that the Axis never became 
more than an infrastructure corridor. 
Public transport is no alternative, as most people working in the area are commuters. It 
remains unattractive, both for trips into the city as well as into the region. 
 
 

7.7 Interpreting the scenarios 

7.7.1 Introduction 
Each scenario uses a different set of assumptions, so one may expect (significant) 
differences between scenarios. There are also commonalities. An analysis of the results 
of the scenario exercise leads to the following overview per theme field. 
 

7.7.2 Economy 
The following table shows that as far as economics is concerned Rise and Shine, Up on 
the highway and System halted have various developments in common. But, this does 
not hold true for crucial aspects, like a balanced mix of functions or the competition 
with other areas. 
 
    Rise and shine Up on the 

highway 
Please me System halted 

Development is 
dependent on high and 
sustained economic 
growth 

Yes Yes No Yes 

Dependency on financial 
industry 

High High Limited High 

Strong competition from 
other areas 

Limited, due to 
coordination 

Yes Limited, due to 
coordination 

Yes 

Backwash in other areas 
of the city 

Yes Yes No Yes 

Balanced mix of functions Yes No Yes No 

Table 7. 14. Economic futures 
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7.7.3 Living 
The following table shows that in ‘Up on the highway’ and ‘System halted’, the area 
develops mainly as a business area, while in the other two scenarios the area is much 
better integrated into the neighbouring areas. 
 
 Rise and shine Up on the 

highway 
Please me System halted 

Number of houses High Limited Very high Very low 
Liveability Adequate Not very 

attractive 
High Low 

Demands of people living 
in neighbourhood 

Reckoned with Hardly reckoned 
with 

Integration Not reckoned 
with 

Needs of future 
generations 

No No Yes No 

Table 7. 15. Future population and housing  

 

7.7.4 Use of space 
In Rise and shine and Up on the highway there is a strong difference in the use of the 
central area and the periphery, while in the other two scenarios this difference is (much) 
smaller. The situation in the Please me scenario reflects the integration of the area into 
the neighbouring areas. 
  
 Rise and shine Up on the 

highway 
Please me System halted 

Situation Compact in central 
area, diffuse in 
periphery 

Compact in central 
area, diffuse in 
periphery 

Middle of the road Dispersed 

Table 7. 16. Future use of space 

 

7.7.5 Traffic and transport 
In this area two major trend breaks are possible. A modal shift is possible, either 
because of restrictive parking policies and improved public transport (Rise and shine), 
or because of improved public transport, the use of telematics, a change in perception 
and the demands of the leisure society (Please me). A reduction of mobility growth is 
also possible under these circumstances. 
 
 Rise and shine Up on the 

highway 
Please me System halted 

Modal shift in 
favour of public 
transport 

Yes No Yes and wide-
spread use of 
telematics 

No 

Mobility growth Limited Strong Reduction Limited (area), 
strong (through 
traffic) 

Table 7. 17. Traffic and transport in future 
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The next subject is the implications of the scenarios for development of the South-Axis. 
 
 

7.8 Implications for the South-Axis 

7.8.1 Introduction 
The background scenarios will be used to evaluate the Master Plan/Concept Vision for 
the Amsterdam South-Axis. Details of Plan/Vision are given below. After that the 
conflict analysis of Subsection 7.2.4.3 is extended to incorporate the findings of this 
chapter. 
 

7.8.2 A Master Plan and Concept Vision 
To prevent unrelated and also unwanted developments in the area, an integral 
development strategy, a Master Plan, has been developed for the South-Axis (Gemeente 
Amsterdam, 1997, 1999b, 1999d; Bestuurlijk Overleg Zuidas, 1998) by a public-private 
partnership (in Dutch: ‘Zuidas coalitie’) between the local government, Dutch Railways 
and several major companies and financiers already located in the area. In 1999, the 
Concept Vision (in Dutch: ‘Concept Stedenbouwkundige Visie Zuidas, Gemeente 
Amsterdam, 1999d) was developed, which makes the Master Plan more concrete and 
extends the planning period from 20 to 40 years. The development of the area may cost 
at least DFL. 20 billion (Gemeente Amsterdam, 1999e). The main goals and aspects of 
both plans will now be discussed. A summary can be found in Table 7.19. 
 
Aims Master Plan (2000-2020) Concept Vision (2000-2040) 
Economy International top office location and Dutch 

top location for offices 
New regional economic impulse with 
specific attention for office-related 
industries 
Jobs for a structurally growing population 
with growing labour participation 
Indirect employment (cleaning, catering 
and security) and 
Less people structurally unemployed 
Add 650,000 m2  (30,000 m2 per year) 
office space and 6.500 m2 of services 
Linkages with university, mix of 
economic functions 
Finance subterranean infrastructure out of 
the revenues of area (re)development; 
revenues exceed expenses by DFL. 209 
million 

New area of the city, well-integrated into 
the neighbouring areas 
 
 
 
 
 
 
 
 
Add 1.2 m. m2 office space 
 
 
 
Overall plan may cost DFL. 20 billion 

Living High-quality living area 
Significant reduction of the annoyance 
caused by transport 
At least 1,500 houses; 70 % upmarket, 
30% social housing 
Spatial segregation of houses and offices 
 

 
 
 
At least 4,500 houses 
 
Houses also within office buildings 
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Less, but higher quality green areas 
(financed out of the revenues of area 
(re)development; Green Fund); extension 
of existing green areas and other valuable 
elements into the planning area 

Use of space Integral plan to prevent ‘development by 
incident’ 
Compact land use in central area (little is 
said about peripheral areas) 
Two kilometres of the existing and new 
infrastructure in dock to enable double 
land use and expansion of the rail 
infrastructure; dikes removed. No plan for 
the dock 

 
 
 
 
 
 
 
Build also above the ‘dock’ 

Transport and 
traffic (public) 

Railway station becomes major public 
transport node with 6 parallel tracks (inter 
alia to accommodate the high-speed lines 
to France and Germany); from 18,000 to 
180,000 passengers (in 2025), new 
regional bus station, people carrier 
easy access by public transport 

 

Transport and 
traffic (car) 

Reduction of car use, limited extension of 
main road (A10), stringent parking regime 
(ABC-policy) 

Extension of A10 to deal with higher 
traffic intensity 

Table 7. 18. Summary of the aims of the Master Plan and Concept Vision for the South-Axis 

Sources: Bestuurlijk Overleg Zuidas, 1998; Gemeente Amsterdam, 1999b; Gemeente Amsterdam, 
1999d/e 
 

7.8.3 Economics 
The planning for the South-Axis is somewhat dualistic. The Master Plan is mainly an 
area development plan. The Concept Vision, on the other hand, is an urban development 
plan. 
In the Master Plan, the South-Axis area should become a European Office Centre, 
which attracts international head-offices and becomes the top office location in The 
Netherlands. As such, it is regarded as a major upgrade of the Amsterdam business 
environment. Main Dutch attractors are financial conglomerates like ABN-AMRO and 
ING, which (will) have their new head-offices in the area, which means that many 
thousands of jobs will be relocated from other parts of the city. They are part of the 50 
to 60,000 additional jobs, which will be created in the area. 
The aim of the Concept Vision is to develop 1.2 million m2  (30,000 m2 per year) of 
space for offices and 6,500 m2 for services. In the Master Plan this was only 650,000 
m2, while also 700,000 m2 above the infrastructure was held ‘in reserve’. To put these 
volumes in perspective, between 1986 and 1996 more than 1.9 million m2 of office 
space was developed in Amsterdam. In 1999 some 4.9 million m2 of office space was 
available or in use in Amsterdam (Gemeente Amsterdam, 1999h). Ministry of Spatial 
Planning and Environment and KPMG-BEA (1998) mention a short-term shortage of 
offices and also minimum vacancy. Kersten (1998) says that in the past some 350,000 
m2 has been developed in the area without a plan. He mentions a real demand of some 
900,000 m2, which is much larger than the foreseen 650,000 m2. So, the market may 
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accommodate the planned volume, at least in the short-term. But, the project has to 
compete with several other projects in the region. In the Amsterdam region an 
additional 3.1 million m2 of office space will be developed; which is 43 % above the 
existing 7.2 million m2  (Het Financieele Dagblad, 2000). 
In Rotterdam, The Hague, Utrecht and Arnhem 99 similar plans as for the South-Axis, 
exist (Ministry of Spatial Planning and Environment, 1998b). In practice, competition is 
limited for two reasons. In the first place, only Amsterdam and Arnhem aim for the 
high-price segment of the office market, but Arnhem is no real competitor because of 
distance. Secondly, the South-Axis should be ready before the plans of the other cities 
materialise (CPB et al., 1998). 
The high volume may lead to price competition and vacancy in the long run, however. 
In the past, vacancy was relatively high in certain parts of Amsterdam. Even in 1994 
some 10 % of all office space was unoccupied. In 1998 this figure was reduced to less 
than 3 % (or 138,000 m2, Gemeente Amsterdam, 1999h), while 5 % is regarded as a 
minimum level, which enables companies to relocate (Het Financieele Dagblad, 2000). 
What will happen in the longer-term when economic growth falls back? VROM-Raad 
(1999a, see also CPB et al., 1997b) mentions a risk of excess supply. The Master Plan 
lacks unique features, which improve the economic structure of the city and the region 
(see Ministry of Spatial Planning and Environment, 1998b). Schiphol and Hoofddorp 
offer similar features, and a good business climate as can be seen from the many 
companies from Amsterdam that have relocated. 
The South-Axis also competes with the inner city. When the North-South metro link is 
ready, the inner city will be very close. It is likely that more companies will leave the 
inner city and relocate to the southern part of the city. This means a backwash effect for 
the inner city. 
 
Front offices themselves do not generate much employment. Back offices do, but it is 
expensive to relocate (foreign) back offices. The dependency on office-related 
employment and especially financial companies involves a certain risk. The area 
becomes rather dependent on an industry, which is continuously looking for cost-saving 
investments and prepares for large-scale Internet based client-relations. This makes 
long-term employment benefits less realistic. Moreover, cross-Europe clustering and 
scale increase of companies is likely to continue in future; the stock exchange is the 
latest example. What happens if the main financial cluster should disappear from 
Amsterdam? 
It is expected that many jobs will be created in the cleaning, catering and security 
sectors as a spin-off of the office jobs. This could reduce employment among the 
structurally unemployed in the city, but this impact may be limited. According to CPB 
et al. (1998), about 40 per cent of additional employment goes to people living outside 
the city. In future commuting will become even more important than it is today. Van der 
Vegt et al. (2000) mention a growth of commuting in the Amsterdam region between 
2000 and 2020 of 110,000 to more than 340,000. Some 60,000 additional commuters 
will go to and from the city. 
                                                             
99 In various other cities similar upgrading plans have been or are being realised, such as Den Bosch, 
Amersfoort and Gouda. An active role of the semi-privatised Dutch Railways together with the ABC-
policy of the government and interest in the market may explain this development. 
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Finance 
To use space efficiently and to allow the building of houses, the road and rail 
infrastructure (including future additions), should be lowered. Instead of dykes, a set of 
tunnels will be used. The tunnels will form a ‘dock’ of about 2 km 100, which may cost 
between DFL. 2 and 3 billion (Binnenlands Bestuur, 1999d resp. Cobouw, 1999b). The 
city regards the rail and road infrastructure in the South-Axis as national links, but the 
national government does not (Ministry of Spatial Planning and Environment/AGV, 
1998). This means that an extension scheme should be financed locally (see also 
Gemeente Amsterdam, 2000b). If traffic growth demands more infrastructure, 
conventional bridges and substructures cost a fraction of a set of large and long tunnels, 
and are therefore favoured by the Ministry of Transport and Public Works. In its long-
range infrastructure scheme MIT, neither the A10 nor the railway and public transport 
infrastructure are mentioned. Interestingly though, the Ministry of Spatial Planning and 
Environment treats the South-Axis as an area (re)development plan of national 
importance (Ministry of Spatial Planning and Environment, 19981b) and has decided to 
support the redevelopment of the South/WTC railway station with DFL. 280 million. 
Together with the additional financing of DFL. 400 million from the Ministry of 
Transport and Public Works 101, some DFL. 680 million comes available. The 
remaining funding should be derived from public-private initiatives (Ministry of VROM 
2000a).  
Co-financing may come from ground lease and taxes (government income) or from 
selling or from leasing of offices and houses (income of developers and financiers). 
Since the first type of revenues are not immediately earned, a temporary cash-flow 
problem of at least DFL. 0.5 billion may emerge, which will delay the project (Cobouw, 
1999b; Binnenlands Bestuur, 1999c). In the case of development revenues, the question 
arises why a private financier should pay for an infrastructure that is usually considered 
to be a public investment? Let alone the fact that the risks involved with building 
infrastructure in a non-conventional way may lead to higher project costs. On the other 
hand, without a dock, fewer offices and no houses can be built 102. Over a 20-year 
planning period, the city government reckons that revenues exceed expenses by DFL. 
209 million. 
The cost of conventional offices and houses is relatively certain and borne by the 
market (see also ROM Magazine, Special issue, 1998b). 
  
The South-Axis will be developed step-by-step to spreads the risks and prevents 
vacancies and falling rents. This could almost mean that those pieces will be developed 
first which do not rely on subterranean infrastructure, for instance the ABN-AMRO 
                                                             
100 The corridor is much longer. But, outside the central area the existing infrastructure is so complex that 
technical as well as financial arguments prevent a subterranean solution. 
101 BOR-funding (in Dutch: Bereikbaarheids Offensief Randstad) to improve accessibility in the 
Randstad. 
102 Interestingly, for the A10-west branch a similar, yet much smaller project was foreseen. In 1999, it 
looked as though an agreement between the parties involved was possible (STIR, 1999), but the city 
government changed this plan drastically. It did not want to wait until the Ministry of Transport and 
Public Work was ready for it (in financial and technical terms). This means that no docking takes places. 
Instead more houses and offices will be built alongside the A10. Whether this is possible given the 
already (too) high noise and pollution levels remains to be seen. 
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buildings and the Mahler 4 project. The latter costs some DFL. 1.5 billion and adds 
160,000 m2 of offices, as well as houses, shops and other services to area, thereby filling 
the last open space in the central area (Binnenlands Bestuur, 1999c). Included in this 
project is the extension of the WTC towers from 70,000 m2  to about 140,000 m2 (to be 
finished in 2004). How does this piecemeal approach fit with the basic assumption in 
the Master Plan that the development of the infrastructure and area (re)development are 
inseparable? In that case, the infrastructure should be developed before (most of) the 
offices and houses are built. Then, however, a complete pre-financing scheme would 
become necessary (a chicken-egg situation). Finally, what would happen if not all the 
office space were to be developed? Would it then still be possible to finance the 
infrastructure and new green areas out of land rents? 
 
Large area (re)development projects are not new to the city. To be mentioned is the plan 
for the development of the IJ river banks (in Dutch: IJ-oeverproject)’ near the Central 
Station. Initially the IJ-oever was to become the location for international offices in 
Amsterdam. The development of the South-Axis was to be restricted, at least in the 20th 
century (Gemeente Amsterdam, 1993a). Firms had to wait for the IJ-oever project or go 
to Sloterdijk/Teleport or Southeast. Firms already settled were not allowed to expand by 
building new offices. Since 1975, and especially the last decade, some 50 firms (9,000 
jobs) have left the South-Axis, because of growing inaccessibility (Ministry of Spatial 
Planning and Environment and KPMG-BEA, 1998; Gemeente Amsterdam, 1994). So, 
the South-Axis project has suffered somewhat from the political tide. It could have been 
started at least a decade ago, when unemployment was much higher. 
The Sloterdijk/Teleport project was meant for telematics companies but the too low 
demand from this sector 103 led to a situation in which offices were developed 
incidentally (Hermant, 1993), which is clearly visible. Nowadays a mix of sectors is 
found in the area. It should also have featured a pleasing living section but 
environmental restrictions (railway noise) did not permit the building of houses, thereby 
removing the ‘market’ for a conventional shopping centre and other non-office related 
facilities. However, in the booming market of today, demand is high and new offices are 
being developed; there are few or no vacancies. 
 

7.8.4 Living 
The Master Plan has been criticised because its aim was to develop a high-quality living 
area with at least 1,500 houses 104, which was low in ratio to the available office space. 
The houses were also clustered and separated from the office buildings. In the Concept 
Vision, at least 4,500 houses are mentioned, yet at the same the time the area for office 
space was doubled. Is this an improvement? Mixed buildings are foreseen, which offer 
space for housing and offices but the housing will be quite expensive, as the offices will 
drive up the prices. Anyway, who wants to live in such buildings? Another issue is 
whether the Vision reckons with the needs of future generations, especially those of the 
leisure generation? 

                                                             
103 The Watergraafsmeer area in the eastern part of the city is becoming the telematics ‘node’ of the city. 
104 70 % upmarket, 30% social housing. 
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Without subterranean infrastructure, noise shielding is inadequate, which reduces the 
number of houses to 720 (Ministry of Spatial Planning and Environment and KPMG-
BEA, 1998). Binnenlands Bestuur (1999d) mentions that it is also possible that no 
houses will be built.  Above the subterranean infrastructure there is an additional 
700,000 m2, which equals 2.500 houses. 
In the neighbourhood a mix of functions exists, yet housing dominates. To better link 
the South-Axis with surrounding areas, some office space in these areas will be 
transformed into houses and vice versa, depending on the location. This may also 
improve liveability, as does the incorporation of existing green sites in the Plan, which 
should partly be extended towards and above the infrastructure. Since the South-Axis 
also destroys green areas, this is partially a compensation measure. It is not clear 
whether the foreseen Green Fund (financed out of the revenues of area 
(re)development) provides sufficiently for this ‘green development’. 
The impact of the South-Axis will be felt in neighbouring areas as well. It may offer 
employment for people already living in the neighbourhood, with new services, shops 
105 and other leisure activities. If the ‘dock’ can be realised, air pollution and 
infrastructure related noise, may be substantially reduced. On the other hand, people 
living in the neighbourhood fear that the old Garden city concept will be lost, as has 
happened in other suburbs.  
 

7.8.5 Use of space 
The Master Plan aims to make better use of existing space, which means compact and 
multiple land use. The Plan only deals with the central area, not with the periphery 106. 
In the Concept vision, the space above the dock is also used for offices and houses. 
Spatial concentration is regarded as an instrument to increase the use of public 
transport, but this argument is not without criticism (see next subsection and Subsection 
2.6.4.1). 
Building too compactly may reduce spatial quality and locational attractiveness, which 
threatens multi-functionality. According to Provinciaal Bestuur van Noord-Holland 
(1989) many ‘upgrading’ plans only look at the buildings, while the environment is 
neglected. Generally people dislike large clusters of high (office) buildings. Such 
developments are contrary to Amsterdam building tradition, with its small-scale and 
relatively low buildings, such as those in the neighbouring Old South. Even the more 
modern Buitenveldert suburb does not feature such developments. Developers try to 
introduce special designs in an attempt to counter criticism, but design usually does not 
disguise the massiveness of a building.  
The plan for the area seems to be developed with the compact city in mind, yet 
presented as an example of a complete city (for the latter, see also van der Pas, 1998). 
 

                                                             
105 Competition with existing shops in the neighbourhood may have a negative impact on these shops, 
however. This may reduce the positive economic impact of the South-Axis. 
106 The Schiphol Area Development Company (SADC, 1996) sees Amsterdam’s Riekerpolder west of the 
South-Axis as one of the ‘treasures’ of Schiphol; a potential conflict of interests and one of the threats for 
a successful development of the South-Axis. 
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7.8.6 Transport and traffic 
Developing an area without due regard to mobility makes little sense. The fact is that 
some 75 per cent of the jobs in the office industries are (still) road-dependent. At the 
moment, the A10 and the roads to and from the A10 show serious congestion during 
rush hours, which also impacts the local road network and other parts of the A10 ring 
road. Traffic to and from the area will increase significantly as employment increases. 
People living in the neighbouring areas fear the negative impact of the South-Axis on 
liveability.  
A major extension of the road network is not foreseen in the Master Plan. In the 
Concept Vision an extension of the A10 is mentioned as a means to deal with the higher 
traffic intensity in future, however. Since there is a lot of through-traffic on the A10, 
traffic diversion from the A10 to the A9 is also necessary. The A9 may then partly 
evolve into a second southern ring road. Yet, such a bypass may also make the South-
Axis less attractive. 
The Master Plan mainly aims to improve public transport. The South/WTC railway 
station should become a major public transport node, well connected with the city and 
the region. The existing two rail tracks will be extended to six tracks to be built into 
tunnels; there is no space on the surface. This makes the ‘dock’ very crucial for the 
future of South/WTC station. Once the north-south metro line is ready, the three major 
business areas of the city: the inner city, the South-Axis and the Southeast, will be 
linked by fast rail. The additional tracks will accommodate the high-speed trains to 
France and Germany, which are regarded as important for the image of the area 107. The 
number of passengers will increase from 18,000 to 180,000 in 2025. A new regional bus 
station will be built, together with a people carrier. Yet, the South-Axis is a B-location 
in terms of the ABC-policy (see Subsection 2.6.4.2) and average accessibility is good 
(outside rush hours).  
The importance of public transport for business depends on company size. Large 
companies find the ring metro line important, contrary to smaller ones (Dienst 
Infrastructuur Verkeer, 1998). 
To reduce car use, a stringent parking policy should be employed (see Ambtelijke 
Kerngroep Zuidas, 1996), but the Sloterdijk/Teleport example shows that the system 
will, in fact, be less strict, otherwise companies are unlikely to relocate to the area; in 
many areas outside of Amsterdam, no parking policy is employed. The parking system 
is based on office jobs, which generally require less parking facilities than other 
activities. A multifunctional use of the area therefore is another reason for a less strict 
parking policy (ARS, 1997). Since many high-speed rail users use a car for pre- and 
post transport (see also the plan for the redevelopment of the Rotterdam Central station 
area; Ministry of Spatial Planning and Environment, 1998b) additional parking space is 
needed. If demand lags behind, more parking may also give a competitive edge.  
It is likely that the improvement of public transport will lead to more trips by existing 
public transport users. From this it follows that reducing the growth in car use will 
already be a difficult target, while the targeted 50:50 modal split is unattainable. 
 

                                                             
107 Only a limited number of business travellers are likely to use it. 
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In the plans little attention is paid to other modes of transport, such as bicycles and 
telematics. Bicycle use is high in the city, but not as business transport. Since many of 
the employed live outside the city, bicycle use will be limited. For passing bicycle 
traffic, the South-Axis may become a major barrier once the dykes are lowered (de 
Leeuw, 2000). 
Telematics is another means of transport not mentioned in the plans. Cable networks are 
increasingly digitalised to enable high-speed transmission and bi- directional services. 
This enables video-conferencing and real-time computing at a competitive cost level. 
Telematics is one of the areas where the city may become a major player. It is already 
attracting dozens of companies in the computer services and network industry, and the 
national government is supporting this development. 
Although the literature (see e.g. Salomon, 1985; Jacobs, 1999) points to a 
complementary relation between virtual and physical transport, hence more virtual 
transport means more physical transport, it could well be possible that substitution may 
depend on the level of sophistication, the price of the applications and services, 
education and a process of habit formation among users. With more and more people 
using computers and Internet, virtual communication becomes a regular activity for 
many people. A high level of congestion may further induce a significant substitution in 
Amsterdam. 
 

7.8.7 Other issues 
 
Institutional 
The South-Axis project is regarded as a Main City Project (in Dutch: Grootstedelijk 
Project), which means that the city government is responsible for all aspects of area 
(re)development, while the local government of the city quarter Zuideramstel has little 
to say about the project (van Kolck, 1999). This is strange, since the local government 
seems better adapted to deal with the ideas, the wishes and possible resistance of the 
people who already live and work in the area than the more remote city government. 
After all, if a large-scale project is developed in the (new) heart of the city quarter, it 
should be logical that the local people have something to say about the use of the area. 
Another institutional issue is the lack of coordination at the regional as well as local 
level. This may lead to unnecessary competition, which may reduce the success and the 
economic impact of the South-Axis.  
 
Technical 
A question that has not been addressed in the planning, is whether the unstable 
Amsterdam soil can cope with the weight of the dock and the foreseen high-rise 
buildings? It is clear, however, that it will be a relatively expensive way of building. 
A second issue is the fact that the dock is a real tunnel and not a short passage 108. Didde 
(1999) mentions several projects in The Netherlands, which are developed with money 
from the STIR-programme (in Dutch: Stimuleringsprogramma Intensief ruimtegebruik). 

                                                             
108 According to regulations, an underground passage is called a tunnel if it is wider than 80 meters 
(Didde, 1999). 
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The aim of this programme is to preserve green sites. Many of these projects may suffer 
from the fact that a tunnel requires much more rigid regulations than a simple 
underground passage. In a tunnel, and especially one that runs below houses and 
offices, it is unlikely that dangerous forms of transport are permitted. In the Sijtwende 
project in Voorburg, for instance, such transport is forbidden (ROM Magazine, 1998b). 
This means that dangerous forms of transport, such as petrol tankers, have to use an 
alternative route. 
The plan is to lower the existing infrastructure step by step, but is it possible to drill 
tunnels below the existing infrastructure without disturbing the traffic running above it? 
Nowadays severe traffic delays arise from even the smallest road accidents, so 
construction works of this nature would probably lead to a (temporary) closure of one or 
more lanes? Through-traffic will have to find other alternatives. Since there are no 
parallel main roads, it is likely that local roads will be used, but they are not really 
suited for through-traffic. This may have a negative impact on accessibility and 
liveability and it could lead to relocation to areas like Schiphol. 
 

7.8.8 (Potential) conflicts reconsidered 
In Subsection 7.2.4.3 a series of conflicts between the stake- and shareholders was 
mentioned. After the previous analysis of major issues, it becomes apparent, that the 
number of (potential) conflicts is quite large. The development of the area is 
accompanied by many uncertainties, many of which are not removed by the Master Plan 
(Concept Vision). At the moment many offices are being built in and around the area, 
while it is yet unclear if and when the infrastructure will be lowered. This is typical 
given the crucial importance of the infrastructure as an instrument to structure the use of 
space. In this way two major problems arise. First, the chance that a living area will be 
developed is (much) lower than in a situation where the infrastructure is lowered first. It 
is especially this (perceived) lack of balance in the way the area is developed and the 
size of the project, which leads to controversy between the developers and the city 
government on the one hand and the local government and the people living nearby. A 
second problem is that the planned extension of the public transport function of 
South/WTC strongly depends on this lowering of infrastructure; there is not enough 
space at the present site to expand the infrastructure as planned. Traffic is the crucial 
issue in the whole plan; the number of people visiting the area will grow considerably, 
hence the use of cars, despite a (not unlikely) modal shift. Finally, the financial strategy 
behind the Master Plan is not hard. Funding should come from various sources, but 
there is still a considerable gap with respect to infrastructure financing. 
 
 

7.9 Main conclusions and recommendations 

7.9.1 Introduction 
In this section the main questions of this chapter are answered. Next, lessons and 
recommendations for scenario developers and policy-makers are given. 
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7.9.2 Main questions reconsidered 
In the beginning of this chapter the following questions were formulated: 
1. What are the main uncertainties with respect to the future of the South-Axis, and 

their consequences? Are these uncertainties dealt with in the Concept Vision/Master 
Plan? Is the plan all-weather-proof? 

2. To what extent are interests of stakeholders in harmony or in conflict? 
3. Is the Master Plan/Concept Vision the only option for the South-Axis or are there 

other alternatives? If it is the only option, should it be developed fully? 
4. Do the methodological choices made in the Concept Vision/Master Plan have a 

sound basis? 
 
Ad 1) 
The key to the future of the South-Axis is economic growth. As long as the economy 
keeps booming, the demand for office space will remain high enough to accommodate 
the supply of buildings for offices, houses etc. Financing the development of the area is 
not a major problem under these conditions. A PPP-organisation may finance the 
subterranean infrastructure, yet the required investment is large and private financiers 
usually regard infrastructure as a public responsibility. Without subterranean 
infrastructure, the South-Axis will most likely develop in the same manner as the 
Sloterdijk/Teleport area, which would make it another planning failure. In that case, the 
future may be the one sketched in the ‘System halted’ scenario. 
It is less certain whether there will also be enough money to finance the development of 
green areas, otherwise a development in the direction of the ‘Up on the highway’ 
scenario is not unlikely. 
Coordination with other projects in the city and the wider Amsterdam region is a 
necessary condition for a successful future of the area. Development in other areas may 
lower revenues and lead to vacancy (in the longer term). The ‘Please me’ scenario 
shows the positive impact of coordination on the development of the area. 
While the Concept Vision recognises various uncertainties, the underlying scenario 
remains very positive, as is evident from the doubling of the amount of office space 
when compared to the Master Plan. Whether this is a matter of simple trend 
extrapolation or real vision, we don’t know. 
Three scenarios show a different future than the Vision. ‘Up on the highway’ and 
‘System halted’ give negative diversions, while ‘Please me’ shows a positive future 
based on very different assumptions. Based on this analysis, we may conclude that 
especially the first part of the Concept Vision (the former Master Plan) is not all-
weather proof. 
There is no doubt that the city will gain in terms of employment, taxes etc. but at the 
same time, relocation of jobs from within the city and the region is likely. The locally 
oriented search for companies in the region (Bruinsma et al., 1993b) makes one assume 
that the Plan is likely to stimulate a shift from the inner city, just as it happened in the 
Southeast in the past, and in the wider region 109. So, the Master Plan may have an 
important distributional impact. Job generation will occur (see also Rienstra et al., 

                                                             
109 Many European companies are located just outside Amsterdam (in Diemen and Weesp;  KPMG, 
1995). 
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1999), since the Plan will attract newcomers from outside the region and will also 
prevent companies from leaving the Amsterdam region.  
 
Ad 2) 
There are different interests among the stakeholders involved in the area, which may 
lead to conflicts. Such conflict may arise between economic interests (developing the 
area as a business area) and other interests (e.g. developing the area as a living area). A 
second issue is the funding of the subterranean infrastructure. Why should a private 
financier pay for public infrastructure? Granting financiers the right to build above the 
dock could solve this. Yet, this may have various (yet unknown) technical 
consequences, which could create additional uncertainty. Another source of potential 
conflict lies in the selection of companies who want to relocate to the area since not all 
companies can be allowed in. When there is strong competition from other locations or 
the economy is in a downswing, this strategy is not really feasible. Furthermore, some 
developers have obtained land in the area and building there may interfere with official 
planning. A further source of potential conflict is the development of the Axis as an 
infrastructure corridor. The government wants to reduce mobility growth and induce a 
modal shift but this may not work for a location that is highly accessible by road, 
despite temporary congestion. More mobility has a negative impact on liveability, 
especially (just) outside the South-Axis. This leads to a conflict between the 
government and the people living in the neighbourhood. Without a modal shift, it is 
(more) unlikely that the Ministry of Transport and Public Works would co-finance part 
of the infrastructure costs. 
 
The likelihood of such conflicts depends on the (scenario) future. In a ‘Rise and shine’ 
and especially a ‘Please me’ context, (more than) a basic level of harmony is assumed. 
‘Up on the highway’ and ‘System halted’ present the opposite case. Here, economic 
interests are more important than social interests. These potential conflicts are not dealt 
with adequately in planning it seems. A prime example is the fact that the people who 
should live in the area are not among the parties involved in planning. This seems a 
typical example of a supply-oriented development approach. 
 
Ad 3) 
The point of departure for policy-making is to ask whether there is a ‘do nothing’ 
option, which means that the government does nothing to develop the area. In such a 
scenario, which is not developed in this chapter, autonomous developments will have 
their impact in the area. It is likely that the area will develop as an office-only area with 
traffic running in the way it does today. Developments will go unplanned and the 
Sloterdijk/Teleport experience will repeat itself. The location profile will be lower than 
foreseen and unable to attract international head offices.  
A major aim of spatial planning is to use space efficiently and to avoid conflicts 
between different kinds of land use. From this perspective, planned development is 
better than no planning at all. With the Master Plan/Concept Vision, the government has 
a powerful instrument to prevent such developments from happening. Yet, planning is 
one thing while the future may look different. A way to prevent unwanted developments 
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is to reduce uncertainty in planning by improving specific aspects or developing 
alternative plans. 
 
A major issue is whether the proposed mix of functions suits future demands for space 
and a different balance of functions may prove more appropriate. In the ‘Please me’ 
scenario living has become quite important, mirroring society’s preferences of the time. 
A more extreme case would be to develop the area as a living area by removing the 
existing offices. That would fit well with the situation in neighbouring city quarters, 
while for an investment of DFL. 20 billion, the net economic impact (in terms of 
employment) is not high, especially if many of the jobs come from relocation. 
The ‘Up on the highway’ scenario shows the opposite, namely less space for living. 
‘System halted’ is a more extreme case, in which the government is unable to manage 
area development. 
It is also possible to look at change within a specific function. For instance, the aim is to 
develop the area into an office area. However, an area cannot live from services alone 
and it is the complementary relation between services and other economic activities that 
keeps the wheel turning (see also de Jong and Lambooy, 1986; Musterd and de Pater, 
1992).  So how about other economic functions (other than shops)? Or if we take the 
living function, why not build houses with lower rents? 
Should the South-Axis be developed fully? Flexibility is necessary, as the Concept 
Vision recognises. Yet, the Concept Vision is rather ambiguous. On the one hand 
development risks are recognised, while at the same the goals are ‘doubled’. Suppose 
the infrastructure would run subterranean after DFL. 2-3 billion have been invested, but 
(major) companies would start to leave the area 110?  
Finally, it may be questioned whether the city government is best suited to manage the 
project, given its lack of success with area (re)development. 
 
Ad 4) 
By comparing the major choices made while developing the scenarios, the choices made 
in the Concept Vision/Master Plan can be analysed. Chapter 8, which compares the 
scenarios of Chapters 6 and 7, deals with other issues. 
 
The following aspects are distinguished: 
1. Demarcation of system area 
There are various differences between the Concept Vision/Master Plan and the 
scenarios. First, the scenarios focus on a much larger spatial area, because of the many 
links between the city and the region. In the plans, the region and even the periphery of 
the South-Axis are ignored to some extent, or the impact of developments in one area or 
the other, are simply played down. 
2. Assumptions used 
In this study one reference scenario (Rise and shine) was built together with three 
contrasting scenarios. In Up on the highway and System halted, the primary focus is an 
economic one. In the case of a Rise and shine future, social aspects are important, while 

                                                             
110 Gemeente Amsterdam, 1996b, mentions the fact that many companies are not really linked to the 
Amsterdam region, which echoes the (growing) footlooseness of companies in the service sector. 
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they are very important in a Please me future. What these scenarios distinguish is more 
than just a shifting of balance between the different aims (which would lead to variants). 
It has to do with a different focus (different assumptions about structuring elements), 
such as the role of government and the importance of changes in behaviour. We 
discovered an interesting feature of the scenarios, in that the planners omitted various 
developments in society, as though trends go on forever. The potential of widely 
available and cheap telematic infrastructures, the importance of the leisure society, the 
impact of an economic downswing and the disappearance of the financial industry are 
all examples of developments, which could have a great influence on the outcome of 
area planning, and therefore on the future of the area. 
 
3. Dealing with uncertainties 
The scenarios have enabled a discussion on the relations between the driving forces, 
such as the impact of an economic downswing on the demand for office space, the 
impact of the development of the South-Axis on companies housed in the inner city, and 
a less important financial industry. None of these issues are (explicitly) mentioned in 
the Concept Vision, which is rather strange for a plan covering some 40 years. It seems 
the Concept Vision hopes existing trends will continue in future. It does mention that 
flexibility is necessary to deal with uncertainties, but this does not lead to a fundamental 
discussion of the aims of planning.  
 
4. Problem perception 
In the scenarios it was possible to develop and compare various diverging futures, and 
incorporate different sets of assumptions. In this way trend breaks in economy, living 
and transport could be introduced. The Concept Vision assumes no trend breaks at all, 
but extrapolates existing trends, which reduces the plan’s ‘all-weather-proofness’. The 
plan is consistent concerning the instruments it proposes to deal with the future it 
assumes, but if the future is different, than these instruments may be of less help, and 
the project may fail to achieve its targets. 
 

7.9.3 Policy lessons 
It is remarkable that a spatial (re)development plan is launched, which deals with the 
long-term - so that its developers must be aware of ‘multiple’ futures - yet they choose 
the ‘business as usual’ case, as a policy target. By not dealing with different futures, 
schemes like the Master Plan only introduce an additional risk. If the Vision would have 
employed different scenarios, such as the ones presented in this chapter, it is likely that 
a more all-weather proof plan would have emerged. 
There is also the question as to whether the Concept Vision will have a positive impact 
on the Amsterdam economy. If large-scale relocation of existing companies occurs, the 
positive economic impact of the project may fall below that of the many ‘newcomers’. 
Then the decision to develop the area can only be justified by pointing out the risk of 
regional relocation of firms (leaving the city). But, that can also be prevented by 
coordination between governments in reducing unnecessary spatial competition, which 
will cost a fraction of the DFL. 20 billion needed for the development of the South-
Axis. Such a coordination, which may come from the provincial authority, is still 
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lacking in The Netherlands, and in the cases where it does exist, it is free of obligations 
and therefore rather ineffective.  
 

7.9.4 Policy recommendations 
The Master Plan/Concept Vision is a brave venture in an uncertain world. It is a 
reflection of the prestigious grand designs for area development, which are usually 
found in countries outside The Netherlands. This lack of experience with such designs 
and the lack of success with smaller plans in the recent past, make a researcher 
conservative when attempting to assess the uncertainties and impacts of such plans. 
It should come as no surprise, that the Master Plan/Concept Vision is not regarded as a 
future-proof plan. But, there is more, such as the tendency to mitigate social costs and 
exaggerate revenues. In relation to the social costs of these plans, it is typical that the 
people living in the neighbouring areas have little to say about these large-scale area 
development schemes, especially since they strengthen the existing patterns of land use 
in this part of the city, which is not regarded as very attractive. Mobility is a major issue 
- can the area cope with 30-50,000 additional cars? The situation in a neighbouring part 
of the city is interesting in this respect. Growing congestion and parking problems may 
be the end of the World Fashion centre along the A10-west branch. That location is 
another major example of compact city planning. 
Given these uncertainties, it may be advisable to reduce the final scale of the plan, 
especially the volume of office space. The composition of the plans is not future-
oriented; planners simply extend past trends into the future. How about the leisure 
society, how about those working from home? As there is such a massive shortage of 
houses in the city, why not build many more houses? 
The Siamese relation between the subterranean infrastructure and area development 
demands that the infrastructure is created before the offices and houses, and not vice 
versa. Otherwise there is a major risk that the plans are accomplished part-by-part and 
that a split-up occurs, which leads to unrelated developments. 
It is also necessary that there is some coordination between the governments involved in 
the project. Currently, the city government develops the plan independently from the 
national government. Likewise, the Ministry of Spatial Planning and Environment 
finances the upgrading of the railway station, while the Ministry of Transport does not 
regard the infrastructure to be of national importance. 
Finally, in order to ensure liveability, it is necessary to guarantee the financing of green 
areas and other social aspects of the plans. In comparable situations, these interests tend 
to be ignored, which reduces the social value of such plans. Indirectly this also reduces 
the locational profile and economic value of the area. 
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8 MAIN CONCLUSIONS AND RECOMMENDATIONS 
 
 

8.1 Introduction 
In Part A, a methodological and theoretical framework was developed, which was 
applied in the two case studies of Part B. In this chapter the main research questions are 
answered. The presentation links this study with previous studies and shows 
contributions to the literature in this area.  
After the fourth question is answered, a comparison of the two case studies is made. The 
final step is the formulation of recommendations for decision-makers. 
 

8.2 Theoretical perspective 
In the first two sections of Part A, developments in transport and land-use have been 
discussed. These sections are important because they explain the role of main actors in 
transport and land-use, and especially why and how they make decisions in these areas.  

8.2.1 The instrumental nature of transport and land use 
The factors that determine the developments in transport and land use are relatively well 
known. This was inter alia done in a previous study  by Blaas, Vleugel et al. (1992). 
Individual preferences determine the demand for transport, while technological options 
and public transport suppliers determine supply - both within an institutional framework 
created by government policy. Uncertainty is introduced in this system because of 
changes in individual preferences, new transport technology, changes in policy and in 
external conditions, such as developments abroad. Policy has had a limited influence on 
major developments in transport and land use because of their instrumental nature 
(supporting a ‘lifestyle’) and because of the mixed nature of policy, which leads to 
compromises concerning the use of policy instruments. Government policy and its 
impact on transport are discussed in a study by Vleugel et al. (1991). In the latter study 
three policy strategies for dealing with the impact of transport on the environment were 
recommended. Vleugel (1995) extended this discussion towards misjudgement of the 
real nature of developments (government failure). The latter may be traced back to a 
limited degree of foresight and misjudgement concerning the actual impact of policy on 
behaviour. This means that trends in transport and land use have a relatively 
autonomous character. They can change over time, however, which causes uncertainty 
among policy-makers. A broad survey of determining factors was given in this study, 
relating transport and land use and mentioning uncertainty as a major cause of 
government failure. 
It is interesting to know people’s motives for making decisions, but how do they 
actually come to make them? Several behavioural ‘models’ have been developed to 
determine this. The most influential of them is rational behaviour, but how valid is it? 
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8.2.2 Rational behaviour and beyond 
In mainstream economic theory, rational behaviour is a popular model for explaining 
behaviour. But in the real world, behaviour cannot be explained by rationality alone. 
Decisions are also based on perceptions, visions, expectations, etc. This fits well with 
the notion that the future is unknown hence ‘soft’ data replace ‘hard’ data in decision-
making. In this study the concept of quasi-rationality is mentioned as a suitable model 
of decision-making; trade-offs can be made rationally, but the data may be ‘soft’. This 
lack of a ‘hard’ model to explain decision-making is a(nother) cause of uncertainty 
among decision-makers. 
 
The second section of Part A deals with the methodological aspects of a general 
scenario development framework.  
 
 

8.3 Methodological perspective 
The first main question of this study was: what scientific tools decision-makers may use 
to deal with uncertainty in facing transport and land use policies, and what role 
scenarios could play in this. 
 

8.3.1 Scenarios and other decision support tools 
It is evident that decision-makers may employ quite a large range of decision support 
tools when dealing with the uncertainties inherent in the future. Long term, only a few 
tools have enough potential, and scenario analysis is one of them. The advantage of 
scenarios is that they are able to deal with the following conditions: 

o In the application area many different, interacting variables play a role.  
o There are significant trend breaks in developments, which means that methods 

like extrapolation cannot be used.  
o While trend breaks are likely and feasible, there are fundamental stabilising 

forces at work. 
o Public management (by the government) in the field is feasible. 
o There is difference of opinion among stakeholders concerning the goals and the 

instruments of government policy in transport and land use. 
o The government has no blueprint for society. In this perspective, the future is 

relatively open 111.  
 
To make statements about developments in a long-term perspective demands tools 
which can deal with ‘soft’ data. Traditional quantitative models fail in this respect. 
Scenarios are not only a tool to deal with (soft) data but also an instrument to 
communicate the results of a scenario experiment. Contrary to a mathematical model, 
whose strong points (formal logic and unified language) are at the same time its weak 
spot (most people do not understand mathematics), a scenario, and especially a narrative 

                                                             
111 See also Subsection 3.2.3.2. 
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one, can be understood by almost anyone, which makes a scenario a communicative 
instrument.  
 
Especially scenarios with open futures are interesting to analyse. With open futures, 
government policy is not exogenous, but endogenous. The government is one of the 
stakeholders and not a megaforce, able to determine everyday life in all respects. This 
complies with the way modern societies are organised nowadays. The use of open 
futures means that target or policy scenarios do not fall within the borders of our 
definition of scenarios. In this definition scenarios and strategies are clearly 
distinguished.  
 
There are many types of scenarios, which have been developed for particular 
application areas. To make the situation even more complex, there are also many 
different ways of developing a scenario. This may be fine for the developing team 
because they have a lot of freedom but for decision-makers this presents a problem. If 
there is more than one scenario study dealing with a particular problem, it is almost 
impossible to compare their results, especially if no formal rules are applied. 
Comparability is one major criterion in analysing scenarios. If comparable methods are 
used, decision-makers may concentrate on what is really important, namely the 
assumptions and the logic used to develop scenarios. It is much harder, or even 
impossible to do this if both the method and the results are different. Comparability 
demands transparency and the ability to check the assumptions (hypotheses), the data 
and the logic of reasoning. Scenarios can be tested, which also reduces the risk of 
manipulating their outcomes. With a clear and transparent framework, scenarios 
become distinguishable from other decision support tools, including models or 
predictions.  
 

8.3.2 Developing scenarios: a general framework 
A general framework suits the demands mentioned above. But this brings us to the 
second main question of this study: a general scenario development approach may be 
desirable, but is it also feasible? 
In the international scenario literature there is a difference of opinion about the 
feasibility of such a general approach. Some disagree about the notion of a general 
framework. Close examination tells that, once references to strategies have been 
removed (in compliance with our definition of scenarios) and the labels of the substeps 
have been interpreted carefully, the methods under consideration show a strong 
similarity. After a structured blending of the remaining elements, a step-wise method to 
develop scenarios becomes feasible. So, the answer to the second main question of this 
thesis is: yes, such a general approach is feasible. 
 
Now it is necessary to look into the demands of the specific application. What is typical 
for transport and land use and how can these aspects be incorporated into the general 
framework? This is the third main question of this study. 



 

 268 

Many transport and land-use scenarios have been developed in the past decades. A 
comparative analysis of Dutch transport and land-use scenarios was undertaken, which 
provides the following results. It may happen that specific assumptions are used, which 
are not (fully) documented in the scenario report itself. In some cases little or no 
reference was given to methodology at all. In many cases, the reader of a scenario is 
unable to fully understand what happened during the development process. An example 
is the use of a calculation or mathematical model to calculate the impact of specific 
trends on distinct variables. If such a model is presented as a black box, or the data is 
‘concealed’, then it is impossible to repeat the work. Another problem with calculating 
the unknown is that scenario users may focus too much on the data and forget how they 
were arrived at. 
 
This analysis of other studies does not lead to major adaptations of the general 
framework itself but to recommendations concerning the aspects, which should be 
considered in transport and land-use scenarios. The results of the analysis on trends in 
land use and their determinants (Chapter 2) were used as a reference here. 
The comparative analysis of Dutch transport and land-use scenarios and the formulation 
of detailed criteria for a specific application are new to the literature.  
 
 

8.4 Two case studies 
The next step in the analysis was to build two sets of scenarios using the general 
framework. In this way lessons may be learned about its application. This is the final 
question of this study. One might prefer a test of the framework where persons different 
from the one who formulated the framework develop the scenarios. This was not 
feasible within the scope of the present study. Note, however, that also in our approach 
the reader can check to what extent the formulated scenarios come to meet certain 
quality criteria. 

Two sets of scenarios have been developed, one for Haaglanden/Delft in the province of 
South-Holland (for the year 2020), and a second one for Amsterdam/South-Axis in the 
province of North-Holland (for the year 2030).  
 
In this section two things will be accomplished. First, methodological issues will be 
dealt with, and after that similarities between the case studies will be discussed. 
 

8.4.1 Methological issues 
In the process of scenario development, a series of choices has to be made. The most 
interesting ones will be analysed here.  
 
Choosing the right number of scenarios is important. Four scenarios were developed. 
Two scenarios were said to be too black and white. Three scenarios presented a risk that 
decision-makers would treat the middle one as the most likely one. In fact, none of the 
scenarios should be used in that way (not even the ‘business as usual’ scenario). It is 



 

 269 

rather difficult to make four different scenarios for the same issue, because various 
developments are similar in the scenarios. These are the relatively stable elements or 
‘predetermineds’. This means that an optimal, not a maximal level of difference should 
be sought. 
 
A major problem with scenario development is that a too narrow study area is chosen. 
By excluding certain fields, it is possible that specific developments are overlooked and 
their importance ignored or mitigated. This has an important impact on problem 
analysis. For instance, maybe the wrong problems are analysed. This reduces the 
signalling function of scenarios. To prevent this, a broad perspective was chosen in the 
scenarios in Chapters 6 and 7. By giving each scenario a specific ‘stamp’, emphasising 
a specific theme (such as liveability or mono-functionality), differentiation was 
accomplished. This thematic focus is not a reflection of a policy strategy, but it mirrors 
autonomous developments in society, which are partly the result of individual 
preferences. Such information itself may be used later to formulate strategies (cf. the 
definition of scenarios). A first step in developing such strategies was set by 
determining the ‘all weather proofness’ of the scenarios. What would be the best 
upgrading strategy for Delft, respectively how sound are the assumptions behind the 
official planning for the South-Axis, assuming various diverging futures? 
 
Scenarios may be used to visualise structural changes. A particular scenario may differ 
substantially from the ‘business as usual’ case. But, this divergence is not necessarily 
the result of extreme developments. A combination of individual preferences, supply 
conditions, government policy and institutional arrangements determine what the future 
may look like, and all these elements may change over time, thereby reinforcing or 
weakening each other. The scenarios in which mobility and modal split change 
drastically over time are a prime example. 
The analysis per field reveals the main driving forces. 
 
Relevant uncertainties have been distinguished for Amsterdam and Haaglanden. For 
Amsterdam, a short-term uncertainty is the dependence of a multi-functional 
development of the area on subterranean infrastructure. Part of this uncertainty is 
technical, while also institutional and financial bottlenecks may be mentioned. A more 
long-term uncertainty is the dependence on office employment in the area. According to 
the development plans, many offices should be filled by the financial services sector, 
but how certain is its future in a global economy? Another uncertainty is the impact of 
ageing on traffic demand and land use. None of these major uncertainties are mentioned 
in the development plans. 
In the case of Delft, the idea to restructure the railway area may not only stem from the 
demand to reduce the negative impact of a railway line, but also from the need to 
remove a rail capacity constraint. Next, there is the necessity to use the area more 
efficiently. A new city heart could be built, while the revenues from building above the 
railway line could be used to co-finance a railway tunnel. Here one sees the same 
dependency of area (re)development on infrastructure development as in Amsterdam. In 
this case future railway use remains uncertain. After the high-speed rail link east of 
Delft comes into use for domestic traffic, capacity may be less of a problem, and the 
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need to remove the bottleneck will be reduced (in policy terms:  a less costly alternative 
becomes more interesting). 
No quantification was made in the scenarios, except in the initial stages. When dealing 
with a period of twenty years or more, quantification makes little sense. Instead, 
scenarios were developed by combining our own imagination and experience, various 
reports and contacts with (regional) experts. 
 

8.4.2 Comparing the scenario studies 

8.4.2.1 Similarities among the scenarios 
The following similarities between the scenarios became visible. Both scenarios deal 
with an infrastructure corridor that crosses part of the inner city. Because of this 
corridor, space is used inefficiently. There is also a problem with the transport system 
itself, namely there is a lack of capacity, which leads to a claim for additional space. 
The latter is also needed for housing, leisure and green areas. Area (re)development is 
also relevant because of its impact on the local as well as on the regional economy. This 
all makes area (re)development a powerful instrument in various policies. The size of 
the area as well as experience from the past show that public management is needed to 
prevent a negative impact on liveability and long-term unattractiveness as a business 
area. It is important to understand that restructuring also involves risks and 
uncertainties. Risks generally refer to financial risks due to the amount of money spent 
in area (re)development, while the main uncertainty lies in the ability to reduce the 
impact of infrastructure on the use of the area. One should realise that the success of 
area (re)development depends on the way the spatial layout of the area fits the demands 
of the future users of the area. Demand may change significantly; bottlenecks may be 
harder to remove than expected, etc. The scenarios have shown under which conditions 
success is possible. Area (re)development is a complex optimisation problem in which 
costs and benefits have to be weighed up against each other, based on a long-term 
perspective. 

8.4.2.2 Differences among the scenarios 
There are also differences between the case studies (see Table 8.1). They stem, among 
other things, from the different size, the regional-economic importance and differences 
in the economic structure of Delft and Amsterdam. In the case of Amsterdam (South-
Axis) we have a large city, which dominates its region in various ways. Being large in 
size also has the typical pros and cons of such a city in terms of economic 
attractiveness, population, infrastructure and spatial needs. Delft is a larger city in 
Haaglanden, but it is not a growth centre. The government is (in)directly responsible for 
many of the jobs, while in Amsterdam, and especially the South-Axis area, the 
government is less important in terms of employment. 
The Delft case study is more complex and distinguishes three spatial levels. In the 
Amsterdam case study, attention is given to what happens outside the city without 
extensively dealing with the regional economy, as in the case of Delft. This explains 
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why the problem analysis, the scenarios and the strategic part for Delft are more 
elaborated than those for Amsterdam, and take up twice as much time to develop. 
 
 
FEATURES HAAGLANDEN SOUTH-AXIS 
Period considered 2000-2020 2000-2030 
Time needed to develop (full months) 6  3 
Central themes  Alternative land use in rail 

corridor; yet to happen 
Alternative land use in road/rail 
corridor; already happening to 
some extent 

Subordinate themes: 
Relocation of agribusiness 
Future of financial services 

 
Yes 
No 

 
No 
Yes 

Likelihood (vis-à-vis existing  trends): 
- reference scenario 
- other scenarios 

 
Not likely (short-term) 
Not unlikely (long-term) 

 
Very likely (short-term) 
Possible (long-term) 

New vistas Large-scale area redevelopment 
in historic inner city 

Telematics 
Leisure society and land use 
Future of financial services 

Table 8. 1. Differences between the two scenario studies 

 
 
It is important to note that in the case of Amsterdam, area (re)development is about the 
guiding of developments which are already in the process, while in case of Delft 
nothing has yet happened. 
Looking at the Delft policy strategies, various options for the tunnel infrastructure are 
possible; while for Amsterdam only one option seems possible otherwise no houses 
could be built (which in itself is also an option).  
 

8.4.2.3 Differences with the other scenario studies 
The scenarios in Chapter 6 and 7 differ in the following aspects from those analysed in 
Section 5.4: 
 With respect to direction of analysis, in Chapters 6 and 7, open futures were 

employed. In some scenario studies in Chapter 5, ‘backcasting’ was used, which 
implies closed futures. 

 The perspective taken in Chapters 6 and 7 is relatively broad. A (much) smaller 
focus reduces complexity, but it may also lead to ignoring interesting perspectives 
and relationships among variables. 

 Apart from using more than one scenario, limited or even no reference was made to 
uncertainty in the other scenario studies, while explicit reference was made of it in 
Chapters 6 and 7. 

 In Chapters 6 and 7 no ‘calculation of the future’ took place, while in various other 
studies this was done. 

 Compared to many of the other studies, the analysis was rather transparent. Data 
were checkable, while no (hidden) calculation model or data set were used. 
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 The communicative value of some of the other scenarios was limited. Readability 
could be improved and some studies were incomplete, hence non-repeatable. 

 
With the above information the fourth main question may be answered as follows: 
The general framework needs no adaptation. It enables comparison of scenarios made 
for different areas, which was the purpose of the whole venture. To give an example, 
one is able to see whether a particular problem is also relevant for another city, whether 
the same forces are at work, what are the main stakeholders and how policy has 
responded to the problem. 
Other researchers can repeat these results. If they use the same framework, assumptions, 
etc. they will get similar results. The size of the study has no impact on the usability of 
the framework. 
 
 

8.5 Recommendations for users of scenarios 
Policy-makers usually find it difficult to deal with a great many aspects of a situation in 
an integrative way. Policy is organised according to a specific theme, such as transport, 
spatial or financial planning, all of which may have different aims and use different 
instruments. Scenarios may help policy-makers understand how these areas are related. 
In case of transport scenarios, the relation between land use and transport should be 
given sufficient attention. The results may be translated into policy making: for 
instance, policies aimed to influence mobility should start by changing the way land is 
used (hence: location policy); focussing on transport only means curing symptoms. 
To unravel these relationships, a broad perspective is needed to develop scenarios. Such 
integrated scenarios take more time and money, however. 
In the scenario study explicit reference should be given to uncertainty, both in the initial 
stages as well as in the conclusions. With this information in hand, decision-makers 
may look for ‘all-weather-proof’ policies. The latter is difficult in the present manner of 
decision-making, which is oriented towards the short-term, despite many long-term 
plans. This makes it hard to embody uncertainty in decision-making. In many cases 
decision-makers act as if the world will not change much in future. Techniques like 
trend extrapolation and prognosis are frequently used, whereas a more proactive way of 
dealing with uncertainty is facing it and developing scenarios, which include one or 
more trend breaks. Transport policy and spatial planning would be much more effective 
if policy-makers were able to change their problem perception. To give an example, a 
large-scale introduction of telematics is insufficient to reduce physical mobility as long 
as the physical infrastructure (road, rail) is being expanded. Developments reinforce 
each other. In the Amsterdam scenarios, the modern telematics infrastructure together 
with community awareness and ageing were sufficient conditions for a drastic reduction 
of mobility. None of these trend breaks demand drastic changes in society. 
Such ‘social’ pictures are usually not found in plans. Instead, the focus remains on 
today’s way of doing business, moving goods, etc., and therefore the conditions for 
change are limited. 
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8.6 Outlook 
A significant improvement has been achieved in the methodology of scenario 
development. Contrary to what some believe, it is possible to develop and apply a 
general framework, which makes a comparison of different scenario studies feasible. A 
framework, which is transparent, easy to use and can be applied generally is a powerful 
tool for scenario developers. The framework may be improved further by looking at 
specific details per development step. For instance, if theory advances, it may be 
possible to build a better model of how the transport sector operates. It is also a good 
idea to develop a tool, which enables simultaneous development of scenarios. 
Integrating the results of different scenarios is a complicated task. There is a significant 
risk of overlap, especially if the number or scenarios developed increases. In this case, a 
one-by-one approach was adopted, which also takes a lot of time.  Finally, in the area of 
presentation, visual aids may be used instead of tables. 
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HET ONTWERPEN VAN SCENARIOS VOOR TRANSPORT EN 
LANDGEBRUIK 
PRINCIPES EN TOEPASSINGEN 
 

Samenvatting 
 
Wie de vele scenariostudies leest die de afgelopen decennia zijn ontwikkeld voor 
verkeer en vervoer en landgebruik krijgt veel interessante toekomstbeelden 
gepresenteerd voor deze terreinen. Het signaleren van mogelijke ontwikkelingen is een 
essentiële functie van scenarios. Met behulp van deze informatie wordt een beslisser 
(een burger, een beleidsambtenaar, een politicus of een ondernemer) ondersteund bij 
zijn beslissingen. Een scenario is echter geen plat beeld uit een camera, maar een 
hulpmiddel om ontwikkelingen te verklaren en in het juiste perspectief te plaatsen. 
Het ontwikkelen van scenario’s lijkt op het eerste gezicht een tamelijk eenvoudige 
bezigheid. Dit verklaart misschien ook hun populariteit, maar bergt tegelijk een bepaald 
risico in zich, namelijk dat ieder op zijn eigen manier scenario’s ontwikkelt, waardoor 
de resultaten van verschillende scenariostudies niet meer vergeleken kunnen worden. 
Dit is zeker het geval indien een bepaalde manier van scenario-ontwikkeling minder 
transparant is en ook wanneer gepoogd wordt om scenariostudies meer hardheid te 
geven door middel van (uitgebreide) kwantificering met (deels) verborgen modellen en 
datasets. 
 
In deze studie wordt onderkend dat transparantie, vergelijkbaarheid en de gewenstheid 
om scenario’s te onderscheiden van andere methoden in feite vragen om een algemeen 
toepasbaar raamwerk voor scenario-ontwikkeling. Dit is dan ook het doel van deze 
studie. In de algemene scenarioliteratuur wordt door sommigen aangevoerd, dat dit doel 
niet haalbaar is, omdat iedere toepassing zijn eigen methode zou vergen. Wij zien het 
als een uitdaging om te laten zien dat een algemene methode wel degelijk ontwikkeld 
en ook succesvol toegepast kan worden. Dit brengt ons bij de twee delen van deze 
studie: in deel A wordt een algemeen scenarioraamwerk ontwikkeld, dat in deel B via 
twee concrete scenariostudies getoetst wordt. 
 
Om het algemene methodologische raamwerk te kunnen ontwikkelen is de volgende 
weg bewandeld. Gestart wordt in hoofdstuk 2 met een overzicht van de belangrijkste 
trends op het terrein van verkeer en vervoer en landgebruik voor Nederland in de 
afgelopen decennia, met daarbij de factoren die deze trends in vraag en aanbod kunnen 
verklaren. Uit dit overzicht komt naar voren, dat de ruimte voor sturing van gedrag door 
de overheid begrensd is, maar sturing is zeker niet onmogelijk. Dit overzicht geeft de 
belangrijkste thematische elementen voor het algemene scenarioraamwerk. 
 
Vervolgens wordt in hoofdstuk 3 ingegaan op onzekerheid en de invloed daarvan op 
het menselijk handelen. Onzekerheid wordt in de economische theorie in feite 
weggedefinieerd op het moment dat men veronderstelt dat ieder individu rationeel 
handelt en daarbij dus voldoende informatie heeft (i.c. aangereikt krijgt uit de markt). 
De realiteit is complexer; onzekerheid openbaart zich in transactiekosten en een minder 
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dan optimale besluitvorming (gepaard gaand met ‘second’ en ‘third’ best oplossingen). 
Beslissen onder onzekerheid is dan geen rationele bezigheid, maar een quasi-rationele, 
waarbij het gebrek aan kennis over de toekomst ‘ingevuld’ wordt door verwachtingen 
en inschattingen, en hoop. Hierbij speelt de psychologie een belangrijke rol. 
 
Scenario’s zijn niet de enige besluitvormingsondersteunende hulpmiddelen. Hoofdstuk 
4 geeft een ‘state-of-the-art’ van dit soort hulpmiddelen en bespreekt de keuze voor 
scenario’s. Hierbij wordt een vergelijking gemaakt met kwantitatieve hulpmiddelen 
(modellen). Ten aanzien van de laatste wordt geconcludeerd, dat zij vanwege het gebrek 
aan ‘harde’ data en de instabiliteit van maatschappelijke processen in feite niet geschikt 
zijn voor lange termijn verkenningen. Hun toepassing beperkt zich daarom met name tot 
korte termijn verkenningen. Er blijken verschillende soorten scenario’s te bestaan voor 
diverse toepassingen. Om te komen tot een keuze voor een bepaald type scenario wordt 
een werkdefinitie van scenario’s afgeleid. Deze geeft meteen in grote lijnen de 
verschillende stappen van het ontwerpen van scenario’s aan. In deze werkdefinitie 
wordt uitgegaan van (relatief) open toekomsten. Er wordt voorwaarts en niet 
achterwaarts gekeken. Scenario’s worden duidelijk onderscheiden van strategieën. 
Tenslotte gaat dit hoofdstuk, met name ter illustratie van de ruime inzetbaarheid van 
scenario’s, in op een serie in de afgelopen decennia ontwikkelde buitenlandse en 
Nederlandse scenario’s op verschillende terreinen, waaronder verkeer en vervoer en 
grondgebruik.. 
 
Nu de hoofdlijnen van het scenarioraamwerk op papier staan, kunnen de details nader 
ingevuld worden. Dit gebeurt in hoofdstuk 5. Hierbij is de volgende opzet gehanteerd. 
Eerst vindt een vergelijkende analyse van de meer algemene, niet op verkeer en vervoer 
gerichte, scenarioliteratuur plaats. Hieruit komen opvallende overeenkomsten tussen 
scenario-ontwikkelmethoden naar voren, wat er op duidt dat een algemeen raamwerk 
met een duidelijk omschreven stappenplan geen onmogelijke opgave hoeft te zijn. De 
verschillen tussen methoden zijn met name te verklaren uit het feit, dat bepaalde 
ontwerpers scenario’s als een strategie-ontwikkelhulpmiddel beschouwen en daarbij 
zodanig doelgericht te werk gaan, dat in feite geen sprake meer is van open toekomsten, 
maar van sterke focussering op het oplossen van bepaalde problemen. Dit past niet in de 
gekozen werkdefinitie van scenario’s. Ook is sprake van verschillen in naamgeving van 
bepaalde taken en worden bepaalde taken soms verdeeld over andere stappen dan bij 
andere methoden gebeurt. 
Vervolgens vindt aan de hand van de wensen die onder meer voortvloeien uit de 
functies van scenario’s, zoals de signalerings- en communicatiefuncties en de 
thematische inkleuring (op basis van hoofdstuk 2) een nadere detailllering van het 
algemene raamwerk plaats. Daarmee is het praktische raamwerk in feite klaar en kan de 
toepassing (de test) beginnen. Eerst worden nog vijftiental Nederlandse vervoers- en 
landgebruikscenario’s nader geanalyseerd om te kijken of zij in meerdere of mindere 
mate passen binnen dit raamwerk. De onderzochte studies zijn compatibel met het 
ontwikkelde algemene scenarioraamwerk. Ten aanzien van de communicatieve functie 
van scenario’s kan gesteld worden dat het gebruik van kwantificering niet hoeft bij te 
dragen aan een beter begrip van de manier waarop de scenario’s ontwikkeld zijn. De 
gebruiker heeft vaak geen zicht op of toegang tot de gebruikte data en het rekenmodel. 
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Een ander belangrijk nadeel van kwantificering is dat ‘harde’ getallen een eigen leven 
gaan leiden, los van de context en met name de basisveronderstellingen die in de 
scenarios gehanteerd worden. De relatie tussen verkeer en vervoer en landgebruik wordt 
te weinig uitgewerkt in de meeste van de onderzochte studies. Juist door beiden sec te 
beschouwen wordt een belangrijk potentieel voor overheidsbeleid niet aangesneden. 
Tenslotte is een nadere explicitering van de onzekerheid in de scenario’s gewenst. 
 
Voor de toepassingen is eveneens de Nederlandse context aangehouden. Aangezien de 
toepassing van een methode door de ontwerpers zelf met een zekere ‘bias’ gepaard kan 
gaan, ware het te preferen geweest indien een ander team deze ‘field test’ op zich had 
genomen. Binnen de reikwijdte van de huidige studie was dat helaas niet mogelijk. 
Echter, ook bij de door ons gevolgde benadering kan de lezer nagaan of en in welke 
mate de ontwikkelde scenarios voldoen aan kwaliteitseisen zoals consistentie, 
transparantie, etc. 
 
In hoofdstuk 6 wordt een uitgebreide scenariostudie voor de Haagse regio en met name 
de (binnen)stad Delft beschreven. In deze studie vormt de relatie tussen stad en regio de 
rode draad. Eerst vindt, conform het algemene raamwerk, een voorstudie plaats waarin 
onder meer de belangrijkste problemen van stad en regio in beeld worden gebracht. Op 
basis van deze analyse wordt een serie keuzes gemaakt op basis waarvan in de 
hoofdstudie een viertal toekomstbeelden wordt ontwkkeld. Een vergelijking van de 
scenario’s geeft een beeld van overeenkomsten en verschillen. Vervolgens wordt nader 
ingegaan op een belangrijk knelpunt voor de ontwikkeling van het centrum van Delft; 
de spoorwegcorridor die de stad in feite in tweeën deelt en verder ook verschillende 
negatieve effecten heeft zoals inefficiënt ruimtegebruik en verminderde leefbaarheid. 
Echter, ook het railsysteem zelf ondervindt hinder van dit knelpunt. Om dit op te heffen 
zijn in het verleden verschillende opties genoemd. Het oplossen van het knelpunt vereist 
een afweging van diverse belangen en er hangt een aanzienlijk prijskaartje aan. Met 
name een tunnel staat in de belangstelling, maar de financiering daarvan is een 
knelpunt. In de scenario’s zelf wordt, conform de scheiding tussen scenario en strategie, 
niet op de oplossing van het knelpunt ingegaan. Het is wel duidelijk dat een tunnel 
gunstiger is voor de ontwikkeling van de binnenstad van Delft dan de huidige situatie. 
Het effect van de gekozen oplossing is zeker ook merkbaar op regionale schaal. Er heeft 
geen kwantificering van de geschetste effecten plaatsgevonden. 
 
De tweede scenariostudie is te vinden in hoofdstuk 7. Ook hier is gekozen voor vier 
scenario’s en wel voor het gebied van en rond de A10-zuid, ook wel de Zuidas 
genoemd. De opbouw van de casestudie is hetzelfde als die van hoofdstuk 6. De  
ontwikkeling van dit gebied tot een aantrekkelijk woon- en werkgebied  is van veel 
factoren afhankelijk en deze komen in deze scenario’s in ruime mate aan bod. Net als in 
Delft vormt de infrastructuurcorridor een knelpunt voor de ontwikkeling van dit gebied. 
In de scenario’s worden uiteenlopende toekomsten voor dit gebied geschetst. Op basis 
hiervan kan meer gezegd worden over de wenselijkheid van het oplossen van de 
infrastructuurbarrière. Op basis van de scenario’s kan gesteld worden dat een aantal 
trendbreuken mogelijk zijn, die de toekomstige inrichting en functie van het gebied 
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(sterk) kunnen doen afwijken van hetgeen overheid en bedrijfsleven voor ogen hebben 
in het Masterplan (de Conceptvisie) dat zij voor dit gebied ontwikkeld hebben.  
 
Op basis van deze twee casestudies kan gesteld worden, dat een algemeen raamwerk 
voor het ontwikkelen van scenario’s praktisch uitvoerbaar is en tot interessante 
resultaten leidt. De belangrijkste voordelen van de gekozen methode liggen op het 
terrein van de transparantie en de vergelijkbaarheid van de resultaten van studies. De 
methode is relatief eenvoudig te implementeren, waardoor het mogelijk wordt in relatief 
korte tijd meerdere scenariostudies over hetzelfde onderwerp uit te voeren en daarmee 
de gevoeligheid van de uitkomsten voor diverse sets van aannames en de interne logica 
en consistentie te beoordelen. 
 
Het nieuwe van deze studie ten opzichte van het werk van anderen zit hem met name in 
het ontwikkelen van een systematisch raamwerk, waarbij voortgegaan is op de weg die 
door anderen was ingeslagen. Door het binnen een gekozen definitie synthetiseren van 
bestaande elementen uit andere methoden, aangevuld met een aantal eigen inzichten ten 
aanzien van de nadere detaillering kon een evenwichtig raamwerk voor scenario-
ontwikkeling gerealiseerd worden. 
 
Het raamwerk kan op details zeker verbeterd worden. Zo kunnen nieuwe theoretische 
inzichten leiden tot een completer ‘model’ van het functioneren van de transportsector. 
Verder is het zinvol om een hulpmiddel te ontwikkelen dat simultane ontwikkeling van 
scenario’s mogelijk maakt. Naarmate het aantal scenario’s toeneemt neemt het risico 
van overlap toe. In deze studie is een paarsgewijze benadering gevolgd, die nogal wat 
tijd in beslag neemt. Tenslotte is verbetering denkbaar op het terrein van de presentatie 
van de (tussen)resultaten. Visuele hulpmiddelen zouden de bestaande tabellen kunnen 
vervangen. 
 




