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Preface 
 
Somewhere in the year 2000, I started to think about writing a thesis. After five years of 
contract-research at the Netherlands Organization of Applied Scientific Research TNO, I felt 
that many of my projects produced interesting research findings but that these findings 
remained often fragmented and I missed sufficient time to reflect upon it. 
 
Just finishing off one European research project that lasted for three years and starting up 
another similar sized research project on the same topic, I took up the challenge to write, in 
addition to my daily work, a dissertation. Although the exact research questions have been 
adapted a few times during the research process, it was clear from the start that the thesis 
would use the comparative research method, would focus on European cities and would deal 
with the aim of many European urban planners to change urban mobility by adapting the 
urban structure. 
 
One requires expertise of both urban geography and transport planning if one aims to examine 
the relationships between urban structure, mobility and spatial planning. Since I was already 
well embedded in a group of excellent transport specialists at TNO, I looked for a promoter 
and co-promoter in the area of urban geography. I was very happy that Sako Musterd and 
Wim Ostendorf of the University of Amsterdam were willing to supervise my thesis. 
Throughout the last five years they always encouraged me to proceed and they gave me 
excellent guidance and valuable comments. 
 
To write this thesis, while I was working full-time as a consultant, has only been possible 
because my employer enabled me to spend time on it. Hence, I am very grateful to TNO, and 
in particular my direct superiors Erik Verroen and later on Wim Korver, who supported my 
ambition to write this dissertation and organised financial support. Furthermore, I would like 
to thank all the colleagues from the research institutes and companies across Europe which 
worked with me on the SESAME and the TRANSPLUS projects. They delivered me most of 
the data and the debates at the consortium meetings gave me a good understanding of the 
local situation in many European cities. I also would like to thank David Poysden for 
correcting my English and Jack Hoogeboom for helping me with the cover design.  
 
Finally, I would like to thank Mascha for always silently supporting my ambition to write this 
thesis. Although the recent birth of Thijs and Elise sometimes seems to nullify the importance 
of this thesis, I am truly grateful that you enabled me to continue and finish this piece of 
work. And now, from the exploration of the mountains of wisdom to the voyage of discovery 
of New Zealand....  
 
Merijn 
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CHAPTER 1  

INTRODUCTION 

1.1. Dynamics in urban structure 

In a single millennium Europe has become urban (Hohenberg and Lees, 1985). It is especially 
in the last century that cities have changed dramatically. One of the areas where this change 
has manifested itself is in the urban structure. Whereas the spatial structure of cities had 
remained relatively stable for centuries, the 20th century saw important changes take place due 
to strong population growth, increased prosperity and new means of transport. It is in 
particular the latter part of the 20th century in which the spatial dimension of many cities 
multiplied. This process of outward urban expansion is often called deconcentration or 
decentralisation, referring to the decreasing density and the outward development from the 
inner city. There are, however, many patterns of outward expansion possible, each resulting in 
different configurations of land use and transport systems. Cities seem to develop from 
monocentric towards polycentric structures and potentially towards urban fields with fewer 
concentration nodes.  
 
A change in urban structure may impact on the daily mobility of individuals. The 
characteristics of spatial surroundings certainly determine the accessibility of a destination, 
which in turn influences individual transport behaviour. Should this be the case, the question 
rises which urban structure enables sustainable mobility? It is often emphasised that current 
mobility levels are not sustainable because they may not suit the requirements of future 
generations. The burden individual mobility places on the global and local environment, on 
the liveability of streets, on the stock of natural resources such as oil and land might be too 
high, particularly in urban areas (Greene and Wegener, 1997; Black, 1998). These detriments 
are, on the level of urban regions, related to travel by motor vehicle. Therefore Wegener and 
Fürst (2000) conclude that ‘it is not sufficient to reduce the need for travel, but it is necessary 
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to reduce travel, or, more precisely, unsustainable travel, which is in this day and age the 
motor vehicle’1. The urban structure is, among other land use and transport variables, often 
thought to be one of the elements through which less travel and decreased motor vehicle use 
can be achieved.  
 
One of the goals of this book is to explore the variety of urban structures and daily mobility 
patterns in order to obtain a better understanding of the role urban structure, and in particular 
the configuration of the employment distribution, can play in achieving sustainable mobility.  

1.2. Strategies to adapt the urban structure 
and the daily mobility of citizens 

The quality of cities is dependent on its capability to bring people together. Consequently, 
most city governments consider the maintenance and development of transport infrastructure 
as their responsibility. They provide, for instance, public transport or they introduce transport 
pricing to facilitate and regulate transport demand. Some cities go a step further. Besides 
transport measures they also use land use measures to achieve their transport goals. They aim 
at a built environment which stimulates the use of public transport and the non-motorised 
modes. An important element of this envisioned built environment is the urban structure. The 
urban structure is the internal configuration of land uses at the urban-regional level, most 
importantly the spatial distribution of population and employment (Anas et. al., 1998). It is 
argued that the key to sustainable mobility might be the impact of urban structure on mobility 
(TCRP, 1996; Banister, 1997). Regulating the spatial distribution of population and 
employment might help to obtain a better match between the land use pattern and the spatial 
configuration of the transport system. Cervero (1999) has called cities that aim to change the 
daily mobility of its citizens by adapting the urban structure ‘adaptive cities’. He argues that 
adaptability is ‘first and fundamentally a calculated process of making change by investing, 
reinvesting, organizing, reorganizing, inventing and reinventing. Adaptability is about self-
survival in a world of limited resources, tightly stretched budgets, and ever-changing cultural 
norms, lifestyles, technologies, and personal values’. Adaptive cities use a mix of land use 
measures and transport measures to achieve sustainable transport. They have integrated two 
areas of public policy that are traditional separated: land use planning and transport planning.  
 
The most well known and often nominated urban structure is the ‘the compact city’. This is 
especially valid for cities in Western Europe. A compact and largely monocentric urban form 
would help to obtain a more sustainable mobility pattern. Recently however, new spatial 

                                                 
1 While on the urban geographical scale this conclusion might be valid, on the global geographical scale 
this is not always true. A trade off might occur with air transport. People who do not own a motor vehicle 
save money and may use this extra spend to fly more often to attractive holiday locations (Van Diepen 
and Voogd, 2001). The local environment wins but the global environment might loose. 
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concepts are being introduced. The most prominent among these new concepts, in particular 
within the Netherlands, is the ‘network city’ (also called ‘polycentric urban region’ or the 
‘city network’). A fundamental difference between the two concepts is the location of 
employment and services. The compact city is in its purest form monocentric. Employment 
and high level services are concentrated as much as possible in the inner city and the 
residential areas are clustered around it. In contrast, the network city concept distributes 
employment and services among multiple interrelated urban centres.  
 
Another goal of this book is to examine the role that land use and transport planning can play 
in obtaining a particular urban structure. It is explored what regional planning strategies are 
applied, why these strategies differ between cities and what impacts these planning strategies 
have on the urban structure and the daily mobility of citizens.  

1.3. Comparative research 

One of the most fascinating aspects of cities is their diversity. Each city is unique and so are 
their dynamics and planning. In the beginning of the 20th century many urban geographers 
limited themselves therefore to ideographical research, i.e. producing knowledge about 
singular phenomena. Christaller was in 1933 one of the first who broke with the ideographical 
research approach and developed a theory of central places in his book entitled Central Places 
in Southern Germany. He argued that urban studies can be nomothetical, i.e. aiming to 
generalize singular phenomena. For practical reasons, the nomothetical approach has always 
been more accepted within transport planning than elsewhere in the science of urban 
geography and planning. The timely development of infrastructure requires some kind of 
transport demand forecasts. Transport engineers have, therefore, a strong tradition in transport 
demand modelling, aggregating the behaviour of individuals. Moreover, the daily mobility of 
individuals does show many similarities. Naess and Saglie (2000) give an example: when we 
move a shopping mall from the centre of the city towards a rural area distant from that city, 
the shopping behaviour of existing customers in relation with this shopping mall will drop 
sharply. A change in the spatial context has effect on the aggregate of urban citizens. All of 
them will react mostly in a similar way, i.e. they will limit their visits to the shopping mall. A 
relationship exists between distance, utility and shopping choice which is applicable to them 
all, not restricted to a singular city but everywhere. Hence, although it might be unrealistic to 
expect that one can derive universal laws that model human behaviour, it is fair to assume that 
potential relationships between human behaviour and the spatial context can be valid in a 
certain temporal and spatial context.  
 
Most studies in the area of land use and transport research are still limited to one region or 
one country only (for examples Cervero and Kockelman, 1997; Kitamura et al., 1997; Boarnet 
and Sarmiento, 1998; Naess, 1993). To limit the analysis to one region or country has the 
advantage that data is better available and more disaggregated data can be used. This might 
improve the theoretical soundness of the results. It remains unsure, however, to what extent 
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the conclusions can be generalised and it might be risky to transfer research findings and 
practical lessons from one city to another.  
 
Besides the reluctance of many scholars, also practitioners within the cities are often reluctant 
when it comes to comparative research. They often argue that experiences in other cities are 
of limited value due to exceptional features of their city [De Vries en Van der Togt, 1995]. 
This argument is especially used with regard to city comparisons on a global or European 
scale. Again, this argument seems to be based on an unrealistic high expectation. Indeed, 
phenomena will never be exactly the same between two cities. Nevertheless, it is also obvious 
that many phenomena in cities are having much in common, not only with regard to urban 
dynamics but also with regard to spatial planning. Therefore, city comparisons can be very 
useful for cities. Firstly, they provide cities with a reference for their own performance. 
Secondly, the experiences in other cities can be used to acquire new ideas, to obtain 
knowledge about the effectiveness and feasibility of policies and to identify barriers and 
solutions that might emerge during the implementation of policies.  
 
My aim with this research is twofold: by providing insight in the variety of urban structures, 
mobility patterns and planning strategies between cities, I hope firstly to enrich existing 
theories on the relationship between these three aspects, and secondly to enable cities to learn 
from one another. 

1.4. The need for a European perspective 

Much of the debate on urban structures is based on literature from the United States and some 
other large metropolises around the world. European cities are often equated with North-
American cities. For instance, Angotti (1993) defines three types of metropolises: the US 
metropolis, the dependent metropolis and the Soviet metropolis and fits metropolitan 
urbanisation in both Europe and Japan under the category ‘US-metropolis’. Also in Ingram 
(1998), where cities in the developed and developing world are compared, the developed 
world is represented by mainly North-American cities. Both studies neglect the fact that the 
spatial variation in urban structure across the world, and even within continents, is much 
larger. Bagnosco and Le Gales (2000) for example argue that questions about the effects of 
globalisation and metropolisation, or the effects of technological transformation, should be 
submitted to investigation with more discrimination. They find the debate often too general. 
The emphasis placed on cities like Tokyo, London or New York tends to make one overlook 
the fact that in certain highly urbanised parts of the world, these ‘megapoles’ have only 
limited significance in the urban landscape. Widely used metropolitan concepts like ‘the 
global city’, ‘the information city’, ‘the entrepreneurial post-Fordist city’ or the ‘dual city’ 
might be an inadequate account of the European urban reality. Hence, Bagnosco and Le Gales 
(2000) conclude that these concepts might simply miss the essence of urban Europe, with its 
networks of medium-sized cities instead of large metropolises.  
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This argument is also valid for the study of urban structure in relation to mobility. 
Comparative research on the issue of the relationships between urban structure and mobility is 
primarily based on an intercontinental perspective, comparing Europe, Japan, South-East 
Asia, Australian and North-American metropolitan areas. The most well known example of 
this approach is the work of Newman and Kenworthy (1989 and 1999). This kind of research 
aims to maximise differences in order to identify relationships. For instance, comparing 
Amsterdam and Tokyo indicates to us that higher densities are correlated with higher public 
transport usage. The density of Tokyo is around 50% higher than the density of Amsterdam 
and public transport use is approximately three times as high. However, one might argue that 
the relevance of this relationship is limited for practical purposes. It is not easy for cities to 
enlarge the average density of an entire urban city with for example 50%. Spatial policy 
usually aims at a small part of the built up area and can therefore only achieve a relatively 
small change in the average density. However, for such small changes in density the observed 
relationship between density and public transport becomes obscure. For instance, many of the 
relationships found by Newman and Kenworthy (1999) disappear. If only the European cities 
are taken into account. Bertaud and Richardson (2004) conclude on basis of similar 
arguments, that cities in the United States can never achieve building densities or public 
transport densities like in most European cities, and that policy advice on basis of such 
intercontinental comparison studies should be looked at with suspicion. This conclusion 
works also the other way around. European cities should be cautious with adopting research 
findings and policy recommendations originating from urban research in the United States or 
stemming from intercontinental comparative urban research. 
 
To obtain a better understanding of the opportunities cities have in the area of land use and 
transport it is needed to limit the variance between the compared cities, not only with regard 
to land use and transport variables but also with regard to other variables which impact on 
land use and transport like the socio-economic and -cultural structure. This would increase the 
usefulness of such theories for daily practice of spatial planners. As a result of this, one might 
argue that studies should concentrate their attention on comparisons of different cities within 
their own country. Much comparative research is indeed dedicated to this geographical level 
(f.e. NIURR, 1993, Cappelo, 2001; Aguilera and Mignot 2002; Schwanen 2003). This limits 
the variance and enables transferability of policies and instruments. However, this might limit 
the scope too much. The variance in the area of urban structures, mobility and planning 
strategies between cities within one country is often minimal because in many countries the 
number of similar sized cities is limited and because important driving forces behind land use 
and transport are often nationally defined, such as the institutional, financial and legal spatial 
planning framework. With regard to light rail development, Dutch cities can learn more from 
some cities in France or Germany because these cities have a proven track record on this 
issue. With regard to the urban structure and the planning strategy, Amsterdam can probably 
learn more from Rome or Lisbon, than from other Dutch cities since these two cities started to 
pursue a polycentric structure several decades ago. 
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This particular value of urban comparisons between neighbouring countries is also observed 
by Snyder (2001) who quotes “to study the effects of presidential and parliamentary systems, 
rather than to compare the United States with Britain, it may be a more fruitful strategy to 
compare North Dakota with Manitoba”. He argues that comparing regions at both sides of a 
national border is a good research strategy if one aims to examine the impact of political or 
institutional concepts. The planning context differs while other variables, like the socio-
economic background, are likely to be more or less the same. At the same time the differences 
in planning context are usually not that large to hinder the transfer of planning practices. 
These arguments are also valid for studies that aim to understand the possible impact of 
policies that aim to change mobility by adapting the urban structure. 
 
Hence there might be a case for cross-European comparisons, especially when the comparison 
is limited to Western-Europe. This is also in conformance with the European unification 
process and the objectives set out by the European Commission. European comparison studies 
in the area of land use and transport are, however, scarce. This might be the result of data 
incomparability and cultural and linguistic differences. Therefore this research is dedicated to 
the Western-European scale. 

1.5. Research questions 

The main research question in this book is: What are the variations in urban structure, 
mobility and planning strategies in West-Europe and to what extent are these interrelated? 
 
Although urban structure is the result of the spatial configuration of many urban functions, 
this research is dedicated to the spatial configuration of employment. The emphasis will be on 
the monocentric and the polycentric urban structure and on the related planning strategies, ie 
the compact city strategy and the network city strategy. The conceptual research scheme is 
presented in Figure 1.1. The main research question is split up into four more detailed 
research questions.  
 
The first research question of the study is directed at existing urban geography of European 
cities and aims to observe and explain variations in urban structure and mobility. The research 
question is: 
• Which mobility patterns and urban structures are observed in Western European cities 

and to what extent are variations in urban structures and mobility interrelated?  
 
The second research question aims to identify and examine European examples of regional 
planning strategies that intend to manage mobility by adapting the urban structure. The 
research question is: 
• What are the relationships between land use planning and transport planning in Western 

European cities and which regional planning strategies are applied that aim to change 
mobility by adapting the urban structure? 
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Figure 1.1: Conceptual research scheme (incl. numbers of research 
questions)  

 
The third research question examines the impact of the urban geography on regional planning 
strategies. The research question is: 
• What elements of the urban geography condition the application of regional planning 

strategies?  
 
The fourth research question examines whether regional planning strategies can be successful, 
i.e. influence urban structure and mobility, within a European urban context. The research 
question is: 
• Under which circumstances do regional planning strategies influence the urban structure 

and the daily mobility of residents?  
 
Note that the scope of this study is limited to the urban-regional level, containing single urban 
regions.  

1.6. Outline of the thesis 

The structure of the book is related to the four research questions. The relationship between 
the chapters and the research questions is presented in Figure 1.2. Chapter 2 answers the first 
research question on basis of a review on urban-geographic literature. It also introduces the 
hypotheses which are central in the empirical chapter 5. Chapter 3 gives a preliminary answer 
to the second, third and fourth research question on basis of literature on land use and 
transport planning. It also introduces the hypotheses which are central in the empirical 
chapters 6, 7, and 8. After elaborating the research approach in chapter 4, the subsequent four 

MobilityUrban 
structure

Others

Spatial planning Urban geography Question 1Question 2

Question 3

Question 4Transport 
planning

Land use 
planning
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chapters examine each of the four research questions on basis of new empirical research. 
First, chapter 5 analyses to what extent urban structure in North-Western European cities 
resemble the monocentric or the polycentric urban model and whether the variation in urban 
structure is related to differences in mobility. Then, in chapter 6 the planning strategies 
applied in terms of the compact city versus the network city are examined. The book 
continues with two chapters on the relationships between urban geography and spatial 
planning. First, in chapter 7, the impact of the existing land use and transport geography on 
the planning strategies is examined and second, in chapter 8, the impact of planning strategies 
on land use and transport geography is examined. The final chapter, chapter 9, includes 
conclusions and a reflection on the implications of the findings on urban policy making. 

 
 

 
Figure 1.2: Conceptual research scheme with research questions and 

chapter numbers 

 

MobilityUrban 
structure

Others

Spatial planning Urban geography Question 1
Theory: Chapter 2

Empirical: Chapter 5

Question 2
Theory: Chapter 3

Empirical: Chapter 6

Question 3

Question 4

Empirical: Chapter 8Transport 
planning

Land use 
planning

Theory: Chapter 3

Theory: Chapter 3
Empirical: Chapter 7
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CHAPTER 2  

URBAN STRUCTURE AND 
MOBILITY PATTERNS 

In this chapter, I introduce the key concepts and discussions on variations in urban structures 
and its perceived impact on mobility. Moreover, I explore the first research question on basis 
of existing literature, i.e. which mobility patterns and urban structures are observed in 
Western European cities and to what extent are variations in urban structures and mobility 
interrelated.  
 
The literature review is a starting point for the empirical research presented in chapter 5. The 
chapter is organised on basis of the three elements of the first research question: mobility, 
urban structure and interdependencies. First, the variation in mobility patterns and transport 
problems are outlined in section 2.1. Thereafter, a summary of the discourse on urban 
development, and in particular on the urban structure of cities is given in section 2.2. The 
variation in urban structures is outlined and two alternative urban structures are introduced 
that play a central role in this research, i.e. the monocentric and the polycentric urban 
structure. Subsequently, in section 2.3, I review the literature on interrelationships between 
urban structures and mobility. Finally, I end with a discussion on the implications of the 
literature findings for the research question and the research approach.  
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2.1. Variations in urban mobility  

The importance of mobility for society 
Before elaborating on possible variations in mobility in this section, the importance of 
mobility for society is discussed, since this importance legitimates research such as presented 
in this book. The emergence of the motorised transport modes has changed human life 
fundamentally (Newman 1989; Achterhuis 1995). The increased mobility of almost all 
citizens has had far-reaching effects on social and economic life. Those with good access to 
transport modes have profited most. Differences in transport access have resulted in 
differences in economic and social opportunities. For example, several social studies have 
shown that female participation in the work force has been hindered by a lack of access to 
mobility (Root et al., 2002). Mobility is usually not perceived as a constitutional right, like the 
right to education or health care. However, mobility is often a condition to realise these 
constitutional rights. When an individual has no means to transport, the existence of a good 
hospital or school becomes irrelevant. And it is easy to extend this argument to almost all 
activities of social and economic life. Therefore, some authors pose that modern lifestyle is 
based on mobility (Virilio 1989; van der Stoep 1995; Tieleman 1997) and that the planning of 
transport infrastructure is not limited to engineering only but it is also a matter of equity 
(Martens, 1999).  
 
Many research questions in the area of transport, including the four questions of this study, 
are motivated by the desire to understand how mobility can be made more sustainable. In 
conformance with the widely cited Brundtland definition of sustainable development, 
sustainable mobility can be defined by its capability ‘of meeting today’s needs without 
compromising the ability of future generations to meet their needs’ (for a more 
comprehensive review of definitions see Litman, 2003). It is often emphasised that this is not 
the case for current mobility levels. The burden of individual mobility on the global and local 
environment, on the liveability of streets, on the stock of natural resources such as oil and 
land might be too high, particularly in urban areas (Greene and Wegener, 1997; Black, 1998).  
 
Some figures on European travel patterns can illustrate the strong growth of existing mobility 
and the negative side effects of this trend. In Western European countries, individual mobility 
is rising at an average rate of almost 2 percent and reached a total of an annual 4526 billion 
passenger-kilometres in 1997 (EMCT, 1999). It is to be expected that transport will continue 
to grow over the next twenty years and that this growth is strongest in the transport modes 
with the most unfavourable side effects, i.e. the automobile and the airplane. For example, the 
Dutch white paper on transport (2004) estimates that car traffic will grow by 40% until 2020 
and that this will double traffic delays resulting from traffic jams. The most important driver 
behind this trend is the economic growth that results in increasing car ownership rates and 
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increasing car use. At the same time, there are barely any increases in road capacity due to the 
modest investments in new road infrastructure. 
 
The most important side effects of transport are air pollution, noise and vibration, smell, 
energy consumption, global warming, land claim for infrastructure and road causalities. 
Emissions from motors have decreased considerable and this has resulted in a net decrease in 
emissions in recent decades. The OECD (1999) reports that emissions per capita of NOx, 
VOC, particulates, Co and SOx by transport decreased since 1980 by 20 to 40%, both, in the 
United States as well as in most Western European countries. Also with regard to traffic 
safety, often regarded as the most costly side effect of our mobility, there have been ways to 
decouple traffic growth and traffic accidents. Over 39 thousand people died in 2001 in 
Western Europe from injuries sustained in road accidents. Whereas this is still a significant 
figure, it is approximately 50% less than in 1970, while mobility grew in the same period by 
250% (EMCT, 2003).  
 
Other side effects are, however, much harder to solve, such as the consumption of scarce 
energy resources and global warming, i.e. the emission of CO2. Both side effects can only 
decrease when the number of car kilometres per capita decreases, when cars make more 
kilometres per litre petrol or when cars use other compulsion fuels like the hydrogen fuel cell. 
Since this is not the case yet, most countries have seen an increase in the emission of CO2. 
The IEA (2003) reports that in the Western European countries the CO2-emissions per capita 
by transport have risen by 40 to 80% in the period 1973-1998 to arrive at a value around 0,4 
ton per capita in the late-1990s. Over the same period the CO2-emission per capita by 
transport in the United States has only slightly increased (almost entirely due to increased air 
travel), although the absolute volume is still three times higher than in Europe. Besides, the 
land claim for transport is hard to resolve and continues to be a problem, in particular in urban 
areas where land is scarce. Land claim is related to car ownership; the more cars per capita, 
the more land claim for parking and driving. The OECD reports that in the period 1980-1996 
the total stock of motor vehicles in the EU15 increased by 62% and in the USA by 35%. The 
increase in land claim for transport is likely to be of a similar magnitude. Also with regard to 
noise, the perspectives are not positive. It is estimated that approximately 32 % of the EU 
population is exposed during the day to road noise levels exceeding 55 dB directly in front of 
their homes and this will continue to increase due to the expected growth in freight traffic and 
the dominance of tyre noise offsetting the effect of the expected reduction of engine noise 
(EEA, 1999). 
 
Most side effects of transport are, on the level of urban regions, related to excessive car travel 
(Wegener and Fürst, 2000) The introduction of the aim to reduce car travel has had far 
reaching implications on transport planning. For decades transport planning has been geared 
towards making transport more efficient, faster, more comfortable etc. But, as Wegener and 
Fürst (1999) argue, ‘efficient and sustainable transport is likely to contradict each other, as 
efficient transport is inextricably associated with speed. Improving accessibility is not likely 
to reduce air pollution, noise and visual nuisance. The transport needs of the urban economy 
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are not likely to be sustainable nor do they ensure social equity’. This is a rather pessimistic 
and even fatalistic statement. Over the last two decades many scholars, practitioners and 
politicians have been searching for a new balance between economic, environmental and 
social needs for both, existing and future generations: a transport system that is able to 
combine efficiency, equity and sustainability. 

Measuring mobility 
To measure the variation in mobility of citizens it is necessary to define the concept of 
mobility more precisely and to identify appropriate indicators. Mobility is used in many 
contexts to conceptualise the movement of various entities. Urry (2000) for example, applies 
mobility to a variety of objects and not solely to humans. He argues for a sociology concerned 
with the ‘diverse mobility of peoples, objects, images, information, and wastes; and of the 
complex interdependencies between, and social consequences of, these diverse mobilities’. 
Mobility can refer to short-term movements of people and goods but also long-term 
movements. For example, ‘residential mobility’ refers to movement of households from one 
house to another. Furthermore, mobility can refer to spatial movements but also to non-spatial 
movements. For example, ‘social mobility’ refers to the movement of individuals or groups 
between different social classes. 
 
Within the context of this research, mobility refers to the daily mobility of individuals that is 
carried out in response to a set of needs and desires related to work, maintenance and leisure 
activities. The mobility pattern of a city is the aggregate of this individual behaviour. Note 
that the mobility pattern of a city is not limited to the spatial pattern of mobility in a city. It 
refers to the aggregate of all properties of individual mobility. In this study, mobility refers to 
individuals and not to goods or information2. In addition, mobility is always a derived demand 
(Van Wee, 2002). It is almost never a value in itself. Mobility is explained by the human 
desire to explore and utilise its surroundings.  
 
There are many ways of measuring the development and impact of the daily mobility. How 
mobility is measured determines at least partially the assessment of mobility and its impacts. 
Mobility is primarily something that satisfies the preferences of people. Making trips to reach 
a destination is therefore usually regarded as favourable. The vehicle-kilometres that are often 
required to reach a destination are however perceived much less favourable, due to the direct 
relationships between vehicle-kilometres and unfavourable side effects of mobility.  
 

                                                 
2 Transport is often used as a substitute for mobility but has a slightly different meaning. Transport is the 
actual movement of persons, goods and information, i.e. transport is the result of individual behaviour. 
Transport is what we see when we observe, for example, a busy street and a transport pattern is what we 
observe from a helicopter, i.e. a spatial pattern of movements.  
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The selection of indicators is dependent on the purpose of data collection. Conventional 
transportation indicators mostly consider traffic-based measurements such as traffic-volumes, 
number of vehicle-kilometres, average traffic speeds and roadway level-of-service. These 
indicators evaluate the transportation system quality in terms of motor vehicle movement 
(Litman, 2003). Counting points along roads can collect most of these measurements. 
Although this kind of data is able to register the actual movements of vehicles, it remains 
unknown why these movements are made. To understand the purpose of travel more 
thoroughly, it is necessary to introduce mobility-based and accessibility-based measurements. 
These measurements would describe transport demand of individuals and evaluate transport 
system quality based on the ability of people and businesses to reach desired goods, services 
and activities, this being the ultimate goal of the transport system. Examples of such 
indicators are trips per person, total travel per person (trip-kilometres), the modal split of trips 
and kilometres, average travel times and average distances between destinations. Household 
surveys are used to collect mobility-based and accessibility-based indicators (see for further 
elaboration VTPI, 2003).  
 
This study aims to describe and explain variations in urban structures and mobility patterns 
across Europe. The reason behind this kind of research is the assumption that some urban 
structures might enable a more sustainable transport pattern while others do not. Being as it 
may, one could argue that the indicators measuring mobility should focus on the impacts of 
transport, the impacts that threaten its sustainability, like reduction of carbon dioxide 
emissions, the consumption of non-renewable fossil fuels, materials and land. However, much 
of these impacts are related to mobility-based indicators. For example, the volume of vehicle 
kilometres largely determines the volume of impacts such as carbon dioxide emissions, 
energy consumption and, to a lesser extent, safety and noise. Therefore, most impact 
assessments limit themselves to mobility-indicators only (Van Wee, 2002) and provide, if 
needed, estimates for some environmental and traffic safety indicators. For this reason, I limit 
myself to mobility- and accessibility-based indicators, with one exception for transport safety, 
since mobility indicators are poor indicators for transport safety. 
 
The most important indicators to observe variations in mobility patterns between cities are 
trip frequency, trip distance and modal split. These indicators measure the total volume of 
transport within a city. For example, Van Wee (2002) identifies the following indicators as 
most used: (1) kilometres (vehicles, passengers), mostly by mode, often by motive and (2) the 
number of trips, mostly by mode, but often by purpose of trip. Also Wegener and Fürst (2000) 
argue that the most straightforward measure of success of land-use and transport policies 
would be their impact on per-capita distance travelled by car, which is a combination of 
kilometres travelled and modal split.  
 
Besides indicators on trip frequencies, trip distances and modal split data there are three other 
indicators useful for the analysis of mobility.  
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• The spatial pattern of transport. The spatial pattern can be used to explain the modal 
split, assuming that centre-periphery relationships can be facilitated better by public 
transport than internal peripheral relationships.  

• The time dimension of transport. In most literature there is less attention for 
accessibility-based indicators such as travel times (Dijst, 1995; Arentze et al, 1999; 
Schwanen, 2003).The relationship between travel times and most transport impacts is 
indirect and therefore most studies prefer to limit themselves to trip distances. However, 
sometimes travel times are better comparable because trip distance data is lacking (for 
example in France).  

• Transport safety. While many environmental impacts are related to mobility indicators, 
transport safety is not. In most Western-European countries mobility increased strongly 
in recent decades. In the same time, the number of fatal accidents and injuries dropped 
sharply. Consequently, transport safety has to be analysed separately from the mobility 
indicators. 

 

Table 2.1: Indicators that measure variations in mobility between cities. 

Mobility aspect Indicator 

Trip frequency 1. Trips per person per day 

2. Distance per person per day 

3. Average passenger car trip distance  

4. Average public transport trip distance  

Trip distance 
 

5. Average commute distance  

6. Time for travel per person per day  

7. Average car trip duration 

Trip duration  
 

8. Average public transport trip duration 

9. Average car speed  Travel speed  

10. Average public transport speed 

11. Share of the passenger car (drivers only) 

12. Share of public transport  

Modal split (trips) 

13. Share of the slow modes  

14. Share of the passenger car (drivers only) 

15. Share of public transport  

Modal split in 
commuting 

16. Share of the slow modes  

Transport safety 17. Fatal accidents annually p. million residents 

18. Perc. of trips towards inner city 

19. Perc. of trips from the central city towards the urban periphery 

Spatial pattern 

20. Perc. of commute trips from the central city towards the urban 
periphery 
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In Table 2.1 the most important indicators of mobility are summarised. These indicators will 
also be used in chapter 5 to measure and analyse the mobility pattern in 23 European cities. 

Variations between cities 
The first research question explores the variations in urban mobility patterns between cities. 
Do cities show similar mobility patterns or are there profound differences? In this section, I 
review the existing literature on variation in urban mobility. I already argued that there is a 
need for a European perspective on the issue because European mobility is different from 
mobility patterns in other continents. This paragraph will therefore focus on the differences 
between Europe and the United States, helping to shape this particular West-European 
identity.  
 
The first difference is found in the modal split. Most European cities are much less dependent 
on the automobile compared to most of their American counterparts (Pucher and Lefevre, 
1996). The share of car travel in cities in the United States ranged in 1990 from 62 percent 
(New York) to 93 percent (Detroit). In Western Europe levels in between 35 (f.e. Freiburg, 
Amsterdam, Munich) and 60 (f.e. Paris, Bordeaux, Trondheim) are more common. In 
American cities walking and bicycling counts only for 5 percent of the total travel, while in 
most Western and Eastern European cities these non-motorised modes account for more than 
30 percent of the total amount of journeys. In many large American cities public transport 
counts for only 2 to 5 percent while in large European cities the market share of public 
transports counts for 10 up to 30 percent (Paris, Rome) of the modal split (Pucher and 
Lefevre, 1996). The differences are so noticeable that it seems inconceivable that European 
cities will ever become as totally dependent on the automobile as are their American 
counterparts. In many ways Europe follows an intermediate path compared to Japan and the 
United States. The United States is a car-dominated society. Japan is the top for public 
transport use (halve of the total number of trip kilometres). Europe falls in between these two 
extremes. The market share of public transport is considerable but far less than in Japan, and 
the share of car travel is considerable but far less than in the United States. Nevertheless, the 
declining market share of public transport shows that Europe is moving towards the mobility 
pattern of the United States.  
 
A second sizeable difference is found in the mobility level. Giuliano and Narayan (2003) 
found that Americans travel twice as much as the British. Remarkably, they do not need much 
more time for their travelling. The average travel speed in North-America is much higher.  
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The higher mobility level and higher car share in the United States is partly explained by the 
higher car ownerships rates. In 2000 the average car ownership rate in West-Europe3 was 0,47 
car per inhabitant while in the United States this was much higher with 0,75 car per inhabitant 
(Eurostat, 2003). The car ownership rate in Western Europe is approximately at a similar level 
to the United States in the 1970s. Comparatively, car ownership in the central European 
countries is, with around 0,17 car per inhabitant, approximately at the level of the Western 
European countries in the 1970s. Urban car ownership rates are a bit lower than national 
averages but the difference between Europe and the United States remains. Pucher and 
Lefevre (1996) report that the number of cars per inhabitant in 1990 ranged from 0,5 to 0,7 in 
American cities, from 0,2 to 0,5 in Western European cities and from 0,1 to 0,3 in Eastern 
European cities.  
 
European countries have lower levels of ownership and car use per capita than might be 
expected from their high per capita incomes. This is partly explained by the much higher 
gasoline prices and car prices in Western Europe for many decades. Petrol taxes are five to ten 
times higher in Europe and car sale taxes per car are, on average, five times higher (Pucher 
and Lefevre, 1996). Another important determinant of the low car ownership level is the 
supply of public transport. European public transport networks are much more extensive, 
cheaper and faster. In addition to this, the infrastructure for walking and bicycling is more 
developed. Car-free city centres and bikeways are typical European phenomenon (EMCT, 
1995).  
 
Not on all mobility indicators the variation between the United States and Europe is larger 
than the variation within Europe, take for example transport safety. The total number of 
fatalities per million inhabitants ranged from 147 in the United States, 130 in New Zealand, 
101 in Australia, 98 in Canada and 81 in Japan while in Europe this indicator ranges from as 
many as 179 in Greece, 143 in Portugal, 139 in Spain, 137 in Belgium, 62 in the Netherlands 
and 60 in Sweden and the United Kingdom (OECD, 2003). This highlights that it should not 
be forgotten that also within Europe the differences are significant. Salomon et al (1993) lists 
two of the most important differences. A clear North-South divide can be observed with 
respect to levels of personal mobility. Most Southern European countries still have a lower 
mobility level per person but the growth rates are high. At the same time most North-Western 
European countries have high mobility levels per person but their growth is more or less 
saturated. Secondly, large differences are found with regard to pricing of transport due to 
differences in fiscal policies with regard to the car and fuel taxes. Taxes on unleaded petrol 
ranged in January 2002 from 296 (Greece) to 698 euro (UK) per 1000 litres, taxes on diesel 
from around 250 (Greece, Portugal, Luxembourg) to 698 euro (UK) per 1000 litres (Eurostat 
statistics). The variation in the sales prices in North-Western Europe (incl. France, Germany, 
the Netherlands) is much lower (see chapter 5).  

                                                 
3 EU15 
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In summary 
The short review of literature shows that the variation in mobility patterns between cities is 
large. In particular, the variance between mobility patterns in the United States and Western 
Europe is very high. Most importantly, North-Americans own more cars and make greater use 
of them. They travel much further and with a higher average speed. The large differences 
between both continents supports the argument, made in section 1.4, that cross-European 
urban comparisons might have a larger value for practical purposes than intercontinental 
comparisons, in particular when the comparison is limited to Western Europe.  
 
Moreover, the review also reveals that empirical comparative literature on urban mobility is 
relatively scarce. Most comparative literature in the area of transport is based on national data, 
since the availability of data at this level is of a much higher quality. In the short review of 
differences between the United States and Europe I had to rely several times on national data 
instead of urban data (for example with regard to safety data, petrol prices, public transport 
usage). Furthermore, the literature that is available at the urban level seems to focus on 
intercontinental comparisons, which has its weaknesses as argued in section 1.4. 
Comprehensive comparisons between European cities in the area of transport are relatively 
scarce. The EMCT (1995) has tried to collect such data but faced much difficulty with the 
data collection. The same counts for the Urban Audit data that was collected recently (2003) 
and has been included in the Newcronos database of Eurostat. Although 158 European cities 
responded to their questionnaires, the few mobility indicators had the lowest response. On 
important and widely available mobility indicators like the market share of public transport 
only around 25% of the cities submitted data.  

2.2. Variations in urban structure 

One of the elements that may affect mobility is the local urban structure, i.e. the internal 
configuration of land uses at the urban-regional level, and most importantly, the spatial 
distribution of population and employment4 (Anas et. al., 1998). In this section, I elaborate on 
the evolution of urban structure and the resulting variety in urban structures. In chapter 5 it 
will be tested to what extent these models of urban structure represent the reality in a number 
of North-Western European cities. Note that in this research, the focus is on the spatial 
distribution of employment and consequently the term ‘urban structure’ usually refers the 
configuration of the employment distribution only.  
 

                                                 
4 Note that the urban form is usually given a more comprehensive definition. Urban form includes 
elements such as urban structure, urban density and urban design and is used on both regional and local 
geographical scale (TCRP, 1996). 



18 

Measuring urban structure is less straightforward than measuring mobility. The mobility of 
people is measured by surveying these people. The result of the survey gives a direct insight 
in the mobility of the respondents. As defined by Anas, the urban structure of a city is the 
internal configuration of land uses at the urban-regional level, most importantly the spatial 
distribution of population and employment. Hence, the urban structure of a city is determined 
by the aggregate of land uses on small plots of urban land. Such an interpretation of an urban 
structure is purely descriptive. An example is the ‘European Megalopolis’ structure that 
refers, first and foremost, to the extraordinary densities between London and Milan compared 
to other parts of Europe, and to the extraordinary strong interurban relationships within this 
area. When urban structures are used this way they tend to be a representation of some kind of 
equilibrium in observed spatial patterns (Dematteis, 2000), thereby highlighting those 
elements of the complex and multifaceted urban geography which can be proven with existing 
data and are thought to be long-lasting.  
 
Richardson (1988) argued, in his attack on the monocentric urban model, that the descriptive 
approach might not provide much assistance to urban policymakers because they disregard 
dynamics that help form the future. This is the reason why urban structures often do not aim 
to capture the localised and stationary situation, but aim to capture the underlying 
mechanisms, which have the potential to transform the city. Most regional economic models, 
like the monocentric and polycentric model explained below, and most regional geographic 
models, like the centre-periphery model, Vance’s model of colonial development and 
Rimmers model of inland penetration (Hoekveld, 1999), refer to underlying mechanisms 
which may explain and steer spatial change. These models are used as ‘seismographs’ - 
sensors that detect and present underlying movements in the economy and society.  
 
Scholars have developed archetypical models of urban development, which present the most 
important elements of the described process of urban change and help to explain spatial 
variations and dynamics within cities5. For this study we focus on the three archetypical 
models of urban development that dominate the recent debate on urban structures in relation 
to mobility, i.e. the monocentric urban structure, the polycentric urban structure and the 
dispersed urban structure (Figure 2.1). The basic difference between the three models is found 
in the location of employment within the city. In the monocentric structure, all employment is 
concentrated in the inner city. In the polycentric structure, the employment is concentrated in 
a few larger urban centres, both in the centre and at the urban periphery. In the dispersed 
structure, employment is distributed over the complete urban area. There are no concentration 
nodes. The different spatial distribution of employment has many implications for transport 
systems and mobility. Each archetypical model of urban development is subsequently 
elaborated on.  

                                                 
5 Another application area of urban structures is found in urban planning and is objective-driven, using 
spatial images to visualise alternative futures, for example the images of the compact city or the garden 
city. See chapter three for further elaboration. 
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Figure 2.1: Three models of urban development 

 

The monocentric model of urban development 
Prior to 1850, all cities were based on pedestrians and animal power. Cities were therefore 
limited in size. Newman and Hogan label this city type “the walking city” but other names 
include the “pre-public transport city”, and the “foot city” (Hall, 1983; Newman and Hogan, 
1987; Shaeffer and Sclar, 1975). The introduction of motorised transport did start a range of 
fundamental changes in the land use system of cities. One of the first spatial types of 
deconcentration due to motorised transport was the emergence of the suburb. Semi-urban or 
suburban areas first formed around horse car tracks, then around stations on tracks carrying 
steam trains and by the late 1800s there were suburbs around "commuter" trains and electric 
trolleys (Risse, 1989). In the fifties car ownership and the development of the road network, 
including highways, made it possible for workers to disconnect, at least to some extent, the 
place of work and the place to live. A lot of households made use of this new freedom to 
escape the crowded cities. They settled down in settlements that were too small and had a too 
low density to call them urban but at the same time they were too large and well-structured to 
call them rural. Car ownership was somehow a prerequisite for households to move from the 
city to the suburbs. Therefore, car transport did not only enable suburbs, suburbs did also 
stimulate the use of car.  
 
This process of outward urban expansion is explained by the monocentric model of urban 
development. Alonso, extending the model of Von Thunen (1826) developed the monocentric 
urban model. Von Thunen’s model of space is based on agriculture and he identified land 
costs and transportation costs as major driving factors behind spatial development. As one 

Employment Housing

Monocentric city Polycentric city ‘Dispersed city
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gets closer to a city, the price of land increases and the transport costs decrease. Alonso 
(1964) extended the Von Thünen model to urban land uses. Land use, rent, intensity of land 
use, population and employment are a function of distance to the CBD of the city in the 
model. This is the foundation of what later is called the monocentric model of the city (Anas, 
1998). The monocentric model assumes that regional functions, like jobs, are concentrated in 
the inner city while residential areas are clustered around this centre. The pure theoretic 
notion of this model includes a number of other generalisations like ‘all households are 
identical’, ‘transportation costs are only related to commuting’, ‘individuals reside at one 
location only’ and so forth (Kanemoto, 1980). However, the essence of the model is found in 
bid-rent function that generates equilibrium between land values and transport costs and 
therewith structures the urban space6. Since the monocentric model is explicitly hypothetical, 
all kinds of variations exist. However, the presumption on the monocentric nature of the urban 
structure has remained intact for a long time, partly because of its good fit with reality in the 
past. By now, many scholars argue that this fit with reality has changed. Ewing (1997) for 
example concludes that monocentric development in the United States context is an 
anachronism, as downtowns have become just one of many centres in large metropolitan 
areas. However, there are also scholars who argue that the monocentric model of urban 
development is still relevant, maybe slightly adapted to the new socio-economic situation in 
cities. They use the model to explain the re-urbanisation tendency that emerged after the 
1980s in Europe (Cheshire, 1999). Some cities, especially the older neighbourhoods, were 
regaining their attraction and investments and it was observed that high-income households 
started to get new interest into the city (Weesep and Musterd, 1991; Smith, 1996; Cheshire, 
1999). 

The polycentric model of urban development 
The continuous outward expansion of cities and the emergence of new concentration nodes at 
the urban periphery forced scholars to seek out alternative models that could better describe 
and explain the observed urban development patterns. The most well known alternative for 
the monocentric model is the polycentric city concept. This concept has first gained 
popularity among scholars in the United States (Sneider, 1981; Huth, 1983; Richardson, 1989; 
Anas and Small, 1998) and more recently in Europe (Droogh, 1991; Dieleman and Faludi, 
1998; Williams, 2000b; Kloosterman and Musterd, 2001; Phelps et al, 2002). Most of these 
scholars claim that the monocentric structure is increasingly loosing its descriptive value. 
They argue that it is superseded by a polycentric settlement pattern. Anas and Small (1998), 
for example, write ‘this is a particularly interesting time to study urban structure because 

                                                 
6 Such a spatial equilibrium is also found in the central place theory of Christaller. This theory does, 
however, originally aim at non-metropolitan regional settlement patterns, and the equilibrium that 
structures the urban space is found between consumer product prices and transport costs. However, just 
like in the model of Alonso the spatial pattern is determined by the proximity to the inner city and all 
high-level employment, goods or services are concentrated in one or few central places of the highest 
order. 
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cities' growth patterns are undergoing qualitative change. For many decades, even centuries, 
cities have been spreading out. But recently this process of decentralization has taken a more 
polycentric form’. This is confirmed by Ingram, who gives an overview of observed patterns 
of metropolitan dynamics in many world cities (Ingram 1998). He describes how large 
metropolitan areas are converging to similar decentralised structures with multiple subcentres, 
decentralised manufacturing and more centralised service employment (see also Gordon, 
1993). This process is well documented outside Europe, both theoretical (Richardson, 1988; 
Wu, 1998b; Anas et al, 1998) and empirical, for example in Los Angeles (Gordon, 1986), San 
Francisco (Cervero and Wu, 1997; 1998), Dallas (Waddell, 1993), Chicago (McDonald, 
1990), Toronto (Pivo, 1993; Filion, 2000), Guangzhou (Wu, 1998) and Tokyo (Sorensen, 
2001). This list shows that much research is focussed on large metropolitan areas and that 
they are all focussed on single case studies. Urban comparison studies are few and 
fragmented. Exceptions are Cervero (1991), Clark and Kuijpers-Linde (1994) and Gordon and 
Richardson (1996a). Since almost all literature on the issue non-European, it needs to be 
questioned to what extent the findings in these studies apply to European cities. This is one of 
the reasons to evaluate urban structures in various European cities, like presented in chapter 5 
of this book. 
 
The new concentration nodes outside the historic central cities are sometimes called ‘Edge 
Cities’, in particular in North-American literature. Garreau (1991) argues that these new 
centres qualify as separate ‘cities’ when they contain a full arsenal of urban functions and 
certain thresholds concerning their dimensions are passed. He identifies and describes a large 
number of these new cities. Others who studied these new concentrations at the city fringe are 
Kling, 1991; Cervero, 1991; Medda et al, 1999; Filion, 2001; Pivo, 1993 and Sorensen, 2001. 
In Europe there are few attempts to identify subcentres and almost all studies limit themselves 
to one case study only. Lowe (2000) shows edge city development has started in Engeland 
with the development of regional shopping centres at the cities fringes in the 1980s. She uses 
the case study of Merry Hill, a regional shopping centre in the West Midlands, to prove this 
claim and to document the formation process of this “new urban form”. Her claim is 
supported by Peter Hall (1996) who also concluded that Merry Hill and its immediate 
environs have already de facto evolved into “a high level town centre”. Turo-Kimmo 
Lehtonen (1998) analysed East Centre Mall in Helsinki and describes the development of the 
mall evolving into a new town centre. He concludes that East Centre Mall ‘puts together 
public and private sector institutions- just like a city does”. Hitz et al (1994) argues that 
Zurich is leaning towards a bipolar structure since, besides the preserved old-fashioned inner 
city, a new high-tech but fragmented city belt is emerging at the North of Zurich, between the 
airport and the inner city. This second pole concentrates national and international 
headquarters of multinationals or plants of the financial and service sector. Keil and 
Ronneberger (1994) and Bontje and Burdack (2005) identify similar processes within 
Frankfurt respectively Amsterdam South. The latter two authors also identify other types of 
suburban employment nodes, i.e. a technopole around Massy-Saclay in the South-West of 
Paris, a ‘funurbia’ around Val d’Europe in the East of Paris and an airport city around 
Schiphol-airport in South-West of Amsterdam. Although these studies indicate that in Europe 
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much is happening at the urban fringe, they also indicate that developments at the urban 
fringe might be different from the same developments in the United States. The described 
secondary centres seem to be relatively monofunctional, clustering retail functions or 
clustering international business functions. It remains to be seen to what extent such centres 
contain a full arsenal of urban functions that can compete with the traditional inner cities.  
 
The polycentric model has, similar to the monocentric model, its foundations in the theory of 
agglomeration economies. Agglomeration economies create a centripetal tendency in cities, 
causing agents to cluster in either large or small groups to facilitate interaction and save costs. 
Anas and Small (1998) show with the use of simulation models that the interacting centripetal 
and centrifugal tendencies logically result into subcentre formation and, if cities grow, an 
evolution of a monocentric urban structure towards a polycentric urban structure. If a 
monocentric city grows, the demand and consequently the costs of locations in the inner city 
increase. The high costs influence the location decisions of businesses. First, businesses that 
are land extensive and businesses that do not need frequent interaction with other businesses 
(back office functions) move out and settle down at the urban fringe. Later, when costs of 
inner cities locations increase, both in terms of rent prices as well as in terms of accessibility, 
other businesses follow. Within the urban periphery, the still existing centripetal tendencies 
make businesses to cluster in peripheral subcentres. These subcentres may in time rival the 
city centre. 
 
This growth pattern is a bit theoretic since it assumes that the peripheral areas of the city are 
empty and that subcentre formation has to start from scratch. Champion (2001) distinguishes 
besides this pattern, two other alternative paths for the evolution of polycentric urban regions. 
The first alternative path explicitly acknowledges that in the direct vicinity of a city there are 
often several smaller villages or cities, and that when these are incorporated they often 
develop into subcentres. This is a process of functional change. The villages attract all kinds 
of regional functions that used to reside in the core city. Many cities in Europe have followed 
this pattern. Amsterdam incorporated for instance the old villages of Sloten, Diemen, 
Amstelveen and Zaanstad. A second alternative path for the evolution of polycentric urban 
regions emerges when the cities in the vicinity are not that small but of comparable size. In 
this case, the growth process cannot be called incorporation but has to be called fusion. There 
could develop a functional diversity between the two or more cores. This last growth pattern 
is particularly suitable to describe development processes on a larger scale, for example the 
Randstad in the Netherlands or the Ruhr-area in Germany. These three patterns of urban 
growth towards polycentricity indicate that there is no law of nature that makes all cities grow 
towards the same structure and at similar speed. Some circumstances tend to accelerate the 
development toward polycentricity, for example a business centre with a low level of 
amenities, high car ownership, cheap land, flat topography, and a grid street design. Other 
circumstances tend to promote monocentric structures, like a historical centre with a high 
level of amenities, rail-based public transport, a radial primary road network and a topography 
that hinders interaction between suburbs (Bertaud, 2002). 
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The idea that subcentres are developing because of land scarcity within the inner cities is 
based on classical agglomeration economics. In the last decade new theories have been 
developed which argue that the emerging polycentric structure should be explained on basis 
of a so-called paradigm change in the economy. Beckouche and Veltz (quoted in Graham and 
Healey, 1999) claim that ‘the old geography, which linked businesses to the sources of raw 
materials and to consumers markets is being thrown into disarray at the expense of a more 
complex geographical arrangement. Hereby, the production-distribution system can fight it 
out for space using the length of the infrastructure and communication networks on a national, 
even planetary level’. Likewise, in the Netherlands this paradigm has been used to explain the 
development from monocentric urban regions (‘stadsgewesten’) towards polycentric ‘network 
cities’ (Van de Ven 2000). The main hypothesis of this new perspective is that accessibility 
gains importance at the expense of proximity. Proximity of much households and businesses 
used to be one of the main assets of inner cities. This advantage has crumbled off in recent 
decades due to the extensive road network which has levelled out much spatial variation with 
regard to accessibility and due to the relatively high concentration of congestion on roads 
towards the inner city. The traditional amenity of inner cities has become a grievance. 
Consequently, businesses that need frequent interaction and therefore optimal accessibility are 
not bound to inner city locations and have a much wider range of location options. It is 
assumed that Christallerian territorial hierarchies and traditional core-periphery hierarchical 
relations are superseded by a new network development, which rejects the idea that the 
organisation of the territory is based solely on relations of spatial proximity (Dematteis, 
2000). This idea of network development is often associated with the development of 
polycentric urban regions. The concept of urban networks has first been used to explore the 
growing interurban interdependencies on national, continental and the global scale (Sassen, 
2002). Later the concept of networks based on accessibility is also introduced to explain the 
spatial organisation of individual cities. Dematteis (2000), for example, elaborates on a 
network model where cities are nodes of global networks meanwhile the individual cities 
consist out of local networks of local and global actors. 

The dispersed model of urban development 
The development towards a polycentric spatial pattern is however not unquestioned. For 
example, Gordon and Richardson (1996a) argue that the deconcentration tendency is well 
founded in a large number of North American cities but that it remains unclear what the 
resulting urban structure might be. They also doubt whether the new resulting spatial pattern 
is similar in all cities. In another paper (1996b) they claim that for at least Los Angeles the 
deconcentration is resulting in a dispersed pattern instead of a polycentric pattern. The 
strongest growth is neither found in the traditional urban core, nor in the new subcentres, but 
instead most growth is located in-between the new centres. In 1990 more than 88% of the 
metropolitan area’s job growth was outside any of the regions nineteen activity centres. They 
argue that the discussion about urban structure should therefore not aim at the monocentric- 
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polycentric duality but instead investigate to what extent concentration in urban centres is still 
the dominant trend versus a general dispersion of urban functions.  
 
The central hypothesis of the dispersed model of urban development is that population and 
employment is not only moving away from central cities, but they are moving away from all 
nodes of concentration. This implies that the centripetal tendencies produced by 
agglomeration economies are losing power against the centrifugal tendencies produced by a 
decreasing spatial variation in accessibility (Gordon and Richardson, 1996b; Sudjic, 1992). 
The model assumes that the declining accessibility benefits of spatial clustering does not 
outweigh the increasing costs of such clustering, such as congestion, loss of quality of life etc. 
In its purest form, such a model of urban development would lead to a homogenous 
distribution of population and employment over a given region7. Although it seems that this 
model has less relevance in a European urban context, since the dense historic inner cities are 
proof that the advantages of clustering do sometimes outweigh the disadvantages, it could 
explain developments at the urban peripheries of European cities. 
 
Dispersed urban development is also called sprawl. Whereas the first suburbs were well 
structured along the density and rent gradient, later on in the 20th century suburbanisation of 
the settlement pattern in the urban periphery became more chaotic and could not be explained 
by density of rent gradients. In the late 1950s and the early 1960s the term ‘sprawl’ entered 
the literature to describe this spatial pattern (Burchell et al, 1998). Since this period, sprawl is 
often used in literature to refer to a dispersed urban development, although the denotation is 
not always clear. Ewing (1997) has compared the usage of the noun ‘sprawl’ in seventeen 
articles and he concludes that sprawl is at least (1) leapfrog or scattered development (2) 
commercial strip development or (3) large expanses of low-density or single-use development 
(as in sprawling bedroom communities). This is in accordance with the working definition of 
Galster et.al.(2001) and Burchell et.al.(1998), who also both refer to a literature review on the 
issue8. Sprawl is sometimes also referred to as counter-urbanisation, indicating more strongly 
to the underlying assumption of anti-urbanism (Berry, 1976; Champion, 1989). 

                                                 
7 Sometimes the definitions of the dispersed model and the polycentric model of urban development are 
blurred. Especially some older contributions on dispersed cities do actually describe the development of 
polycentric structures. Examples are Burton 1963, Hayes 1976 but also the more recent Bunting and 
Fillion et al 1996. 
8 Galster et.al. (2001), however, add a number of spatial dimensions in order to enable measurement. 
Their definition is: Sprawl is a pattern of land use in an urbanized area that exhibits low levels of some 
combination of eight distinct dimensions: density, continuity, concentration, compactness, centrality, 
nuclearity, diversity, and proximity. Ewing (1997), however, argues that definitions that limit themselves 
to spatial patterns only are not adequate. He argues that sprawl or dispersed spatial patterns should be 
measured in terms of its impact. He proposes to measure sprawl first and foremost with all kinds of 
accessibility indicators, linking the definition of sprawl explicitly to motor vehicle dependency. To define 
sprawl on basis of accessibility seems to be rather far-fetched. It links the definition to planning 
objectives, making all sprawl-like development bad by definition. 
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Measuring urban structure 
The monocentric model is usually measured by density or rent gradients. The further one 
moves from the centre, the lower the density and the rents. Proxies of such a gradient are 
indicators that compare the volume and proportional change of the central city or inner city 
relative to the urban periphery. The dispersed model is also relatively easy to measure since it 
is the opponent of the monocentric model. It assumes the absence of rent or density gradients 
or at least a development that tends to diminish such gradients. Often the same proxy is used 
for monocentric structures, i.e. indicators that compare the volume and proportional change of 
the central city or inner city relative to the urban periphery. 
 
The polycentric urban model is more difficult to measure. The first problem is the 
demarcation of a polycentric urban region. Usually morphology and volumes are used to 
demarcate a polycentric urban region. Hayes (1976) claimed that a polycentric urban region 
should consist out of ‘closely spaced but physically discrete urban nodes of roughly the same 
size’. Burton (1963) added that the system of urban nodes should function as a single urban 
entity. The latter criterion implies frequent interaction between the urban nodes. This kind of 
definition has not changed much since then. For example, Musterd and Van Zelm (2001) 
write that a region can only be defined a polycentric unit when it complies with at least two 
conditions. It needs to have a spatial structure with multiple urban centres, and there should 
be intricate network-type relationships between these centres. Based upon the second 
condition, they take a critical stance against the concept of polycentric urban regions when it 
is defined on too high a geographical scale. They argue that, at least from an individual 
household point of view, the geographical level of the daily urban system9 is most 
appropriate. Parr (2004) takes the argument of Musterd and Zelm further and defines a 
number of demarcation criteria to separate a polycentric urban region from larger multi-
centred metropolitan areas. He argues that a polycentric urban region consists out of multiple 
urban centres separated from each other by tracts of open land, the maximum travel time 
between urban centres is one hour, and there is an extraordinary high level of economic 
interaction or linkage among the urban centres. Moreover, he argues that the urban centres are 
of similar size and have specialized economic structures, indicating that the high interaction 
between the urban centres enables, or maybe even forces, spatial specialization. In his attempt 
to separate polycentric urban regions from large multi-centred metropolitan areas, the criteria 
of Parr are relatively strict, especially with regard to the required tracts of open land between 
the centres and with regard to the required specialisation of centres. This is not in the interest 
of this research and I will therefore limit my demarcation criteria to that which is needed to 
distinguish the polycentric urban structure from other structures.  
 

                                                 
9 This is usually defined as a spatial conglomerate of various companies, institutions and households, 
related to each other through daily mobility, which forms one housing and labour market that is spatially 
inseparable (Engelsdorp Gastelaars et al, 1980).  



26 

Two criteria are indispensable to distinguish polycentric structures from the monocentric and 
the dispersed structure: number of urban centres and the level of concentration (Figure 2.2). 
The number of urban centres distinguishes polycentric structures from monocentric structures, 
and the level of concentration distinguishes the mono- and the polycentric structure from the 
dispersed structure. If one would like to elaborate further on different types of polycentric 
structures, one could distinguish dominance or functional differentiation among the various 
urban centres. However, both dominance as well as functional differentiation are not strictly 
needed to distinguish the polycentric structure from the monocentric and the dispersed 
structure. They merely distinguish different forms of polycentric cities.  
 

Figure 2.2: Various structures of employment nodes 

 
Also the identification of subcentres is problematic in polycentric urban regions. Within the 
monocentric urban model the demarcation of the inner city is often obvious since inner cities 
are often historically demarcated. In the case of employment subcentres this is however more 
complicated. There is no natural law that separates ‘urban centres’ from ‘non-urban centres’. 
Indicators of urbanity, like density, concentration and accessibility are all continuous 
variables with no clear demarcation between centre and non-centre. Whereas for the inner 
cities a clear demarcation sometimes exists in the form of a historic city wall, this is lacking in 
the newer urban centres. Hence, an artificial threshold has to be identified. The main property 
of urban centres is their relatively high density of jobs and services. Urban centres function as 
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concentration nodes, attracting non-local jobs and services. As a result, a threshold value for a 
minimum volume or density of jobs and services can be used to identify urban centres10.  
 
There are different measures for subcentre identification. Advanced methods use detailed 
spatial data to cluster small tracts of land to define the borders of a potential subcentre. For 
example, Giuliano and Small (1991) define a subcentre as a set of contiguous tracts each 
having a minimum employment density of 10 employees per acre and, together, having at 
least 10.000 employees. This procedure has been followed Cervero and Wu (1997, 1998) and 
McMillen and McDonald (1998). McMillen (2003) has advanced the method by showing how 
subcentre identification can be simplified by taking advantage of standard properties of 
contiguity matrices. A more simplified method uses the standard zoning system in a particular 
region, for example municipalities (see for example Sorensen, 2001). The borders of potential 
subcentres are fixed, i.e. the existing borders of the municipality. A threshold value is again 
used to identify subcentres. This approach has the disadvantage that the borders of 
municipalities are arbitrary and the size of municipalities can vary significantly. The 
advantage is, however, the good data availability. Spatial data is available on municipal level. 
In this research, I use the latter method because of data availability restrictions that are 
inherent to the chosen cross-European comparative approach and I will use surplus jobs, i.e. 
jobs that are not directly related to local services such as shops, local public services, 
recreational services etc, as the demarcation indicator. Further details about the chosen 
demarcation indicator and the threshold values are included in chapter 5. 

Differences between cities 
It remains to be seen to what extent the theoretic models presented in the previous sections do 
really apply to cities. Therefore, in this section the variation in urban structures between cities 
is elaborated on. To explain why there is a need for a European perspective on urban 
structure, the differences between Europe and the United States are highlighted.  
 
Compared to the United States, Europe consists of much more small and middle-sized cities. 
Around 60 percent of the urban population in Europe lives in small and medium sized cities 
(less than 200 thousand inhabitants) against 45 percent of the American urban population 
(Moriconi-Ebrard, 1993). European urban structures tend to be more compact and less 
sprawled than the US metropolis. Although these are two extreme examples, the comparison 
of the city of Barcelona with the city of Atlanta does show the enormous differences in 
density between cities  (Figure 2.3). 

                                                 
10 Sometimes other properties, such as office space, are used to determine the threshold. Garreau (1991), 
for example, sets the threshold on 5 million square feet of leasable office space while Cervero (1989) uses 
a threshold value of 1 million square feet of office space. 
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Figure 2.3: Variations in urban structure, Barcelona versus Atlanta 
(Bertaud and Richardson, 2004) 

 
There are two important differences in land use patterns between European and North-
American cities. First, the inner cities in Europe usually have far more urban functions than 
the so-called Central Business Districts in the United States. The inner cities in Europe have, 
due to their historical origins, not only an economic function but also a recreational and 
residential function. On basis of the data provided by Newman and Kenworthy (1999) for 
1990, it appears that the residential density in the inner city is 50% higher in Europe than in 
the United States. The variance is, however, very large, especially in the United States where 
the densities in the inner city of New York are more than four times higher than the average 
American city. A second difference is the much higher densities in the central city of the 
European cities. The data collected by Newman and Kenworthy (1999) show that in Europe, 
the employment densities in the central cities are on average three times higher than in the 
United States, while the residential densities are more than two times higher.  

 
American suburbs are more independent and self-sufficient than their European counterparts. 
Most Americans live, go to work, go to school, shop and find recreational opportunities in the 
suburbs. They hardly visit the inner cities of the large cities (Pucher and Lefevre, 1996). The 
suburbs have low densities, a strong segregation of plots for housing, working and shopping 

Atlanta 
2.5 million people (1990)
4,280 km2 (built-up area)

Barcelona 
2.8 million people (1990)
162 km2 (built-up area) 
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and a complete lack of other transport infrastructures other than car infrastructure. The 
European suburbs are much denser. Residential densities in European suburbs are three to 
four times higher than in the United States while peripheral employment densities are more 
than three times higher in Europe than in the United States (Pucher and Lefevre, 1996; 
Newman and Kenworthy, 1999). High densities such as existent in many European cities are 
regarded out of reach in the United States. This is well illustrated by the answer of Ewing 
(1997) on Gordon and Richardson’s criticism with regard to smart growth policies in the 
United States. Gordon and Richardson often suggest that smart growth advocates densities 
like those existent in Europe. Ewing however responds that this perception blurs the debate 
because nobody in United States aims at such high densities because they are impossible to 
achieve. Instead, they aim at moderate densities, densities that would be considered low in 
most European cities. 
 
In particular, the development of employment centres at the city fringe is different between 
the two continents. Lowe (2000) compares the development of regional shopping centres in 
the United Kingdom with similar developments in the United States, documented by Garreau 
(1991). While she concludes that there are clear signs that edge city developments are also 
appearing in the United Kingdom and conceptually the developments are similar, her work 
shows many differences between the two continents. The magnitude of the British regional 
shopping centres is smaller. The quantitative thresholds used by Garreau to identify centres 
cannot be applied in the United Kingdom. There are other important differences. A survey 
taken in Merry Hill shopping centre revealed that most people live in relatively tight 
catchment areas around the mall. Around 68 percent of the visitors are living within 15 
minutes drive. More than 25 thousand people are living within a mile radius of the shopping 
centre, 13 thousand people were visiting the mall on foot while another 36 thousand people 
used public transport. In the United States edge cities are primarily car dependent 
environments.  
 
While it is unmistakably true that the deconcentration trend is manifest in Europe, there are 
also strong tendencies that favour central cities. The European imagination is deeply marked 
by the city (Dematteis, 2000). With the exception of some industrial cities of the nineteenth 
century, European cities have been less systematically affected by the ‘inner city crisis’ 
(Bagnosco and Le Gales, 2000). The social structures, which cities constitute, are stronger in 
Europe. While the distances between European cities are lower than in the United States, the 
interurban migration is much lower.  
 
Planning traditions have prevented in most European cities inner city decline. The compact 
city planning concept, in origin monocentric, is, for example, one of the most popular 
planning concepts in Europe (Jenks, 1996). Hence, massive public investment in inner city 
revitalisation is not uncommon in Western Europe. Moreover, the welfare state operational in 
many European nations has resulted in lower ethnic and socio-economic segregation (Musterd 
and Ostendorf, 1998; Musterd, 2005), preventing the emergence of inner city low-income 
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ghettos. This, in turn, has prevented the emergence of a large underclass, which inhabit many 
of the older neighbourhoods in American cities. The middle-class and upper-class flight to the 
suburbs has not been nearly so dramatic in European and Canadian cities as in the United 
States (Pucher and Lefevre, 1996).  

 
When we compare Western European cities with cities in the United States, it is assumed that 
cities within Western Europe or the United States are homogeneous. This is of course not the 
case. Galster et al (2001) show that there are large differences between 13 urbanised areas in 
the United States. Cities like Atlanta, Miami, Detroit and Denver are much more affected by 
sprawl than the older cities on the East coast like New York, Philadelphia, Boston and also 
Chicago. Haag and Binder (2002) categorised 6 European cities into three clusters: Milan and 
Bristol are facing continuing and rather strong spatial de-concentration of activities, Stuttgart 
and Brussels are facing moderate spatial de-concentration of activities, tending towards a 
stagnation of the pattern, and Rennes and Helsinki face continuing spatial concentration of 
activities. In some ways cities like Boston and New York might be closer to European cities 
than to other American cities like Phoenix, Atlanta or Denver.  
 
With regard to the urban structure, the differences within the United States are far greater than 
within Europe. The majority of the larger European cities came into being approximately 
between de tenth and the fourteenth century (Hohenberg and Lees, 1985). In spite of time lags 
and variations from one country to another, the major waves of urbanisation in Europe were 
broadly similar. In almost all European countries, one finds the same types of cities, such as 
medieval cities, industrial cities and capital cities11. In the United States, urbanisation took 
place much later and was dependent on the arrival of the Europeans. Hence, the Eastern cities 
like Boston and New York were founded much earlier than the cities in the middle and the 
West like Los Angeles and Dallas.  
 
On the other hand social-cultural and social-economic differences are far greater between 
European cities than between cities in the United States. There are not only large differences 
in language, culture, income, education etc., but also the legal and financial frameworks do 
differ considerable between the states of Western Europe. Although the emergence of the 
European Union does level out some of these differences (mainly legal and financial 
differences), it will never bridge the gap and come close to the great similarities between 
American cities (Veltz, 2000). 
 
Important variations within Europe include the differences between East and West Europe. 
Eastern German cities, for example, have rather different structures than Western German 
cities. The driving force behind suburbanisation under socialism was not the market but the 

                                                 
11 Dematteis (2000) gives a good overview of the numerous studies that have constructed typologies of 
European cities. Many studies aim to identify a hierarchy of cities (global cities, capitals, etc.) whereas 
others aim to categories on basis of specialisation (industrial cities, gateway cities etc.). 
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decisions of ministry bureaucrats and planners, who located all new residential construction at 
the outmost periphery of the city. Massive, high-density apartment complexes ring virtually 
every Eastern European city. Mobility per capita is relatively high due to mismatches with the 
location of most employment (Pucher and Lefevre, 1996).  

In summary 
The short review of literature shows that the difference between urban structures in the United 
States and Western Europe is high. Cities in the United States have a much lower density and 
their urban structure is much less determined by historic roots than cities in Europe. The large 
differences between both continents support the argument made in section 1.4 that cross-
European urban comparisons might have a larger value for practical purposes, in particular 
when the comparison is limited to Western Europe.  
 
With regard to the data availability, three conclusions can be drawn. Firstly, one can conclude 
that theories on urban structures are primarily based on individual case studies and 
comparisons of a limited spatial scope. International comparative research into urban 
structures is scarce and is strongly focussed on measuring the decentralisation trend, often 
analysed by comparing the development of the central city to the urban periphery (for 
example for Europe Cheshire, 1999 and for the United States Linneman and Summers, 1999 
and Gordon and Richardson, 1996a). This focus can be explained by the low data requirement 
of such indicators and by the dominance of the decentralisation hypothesis in recent debates.  
 
Secondly, international comparative research on the development of the emerging polycentric 
urban structure is even scarcer. This is probably due to higher data requirements but also due 
to the relatively recent interest in polycentric development. The best data is available in the 
United States where national statistics provide a good basis to make comparisons (see Galster, 
2001; Cervero, 1991; Gordon and Richardson, 1996b). With the exception of the results of the 
SCATTER study by Haag and Binder (2004), in Europe there are mainly national studies, for 
example in the Netherlands (van der Laan, 1998) and France (Aguilera and Mignot, 2003).  
 
Thirdly, it is often due to data limitations, that comparative studies that study polycentric 
development confine themselves to urban centres in the urban periphery without 
distinguishing multiple urban centres inside the central municipality (f.e. van de Laan, 1998). 
Outside the United States such a research method may be sensible, but in Europe it can be 
expected that new urban centres are located more near the historic inner city, complementing 
it rather than competing with it. Hence, while at the urban periphery the municipalities can be 
used as the unit of analysis, inside the central municipality the spatial unit of analysis should 
be smaller, for example city districts. This is therefore one of the aims of the empirical 
research presented in chapter 5. 
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2.3. Relationships between urban structure 
and mobility 

Besides exploring which mobility patterns and urban structures are observed in Western 
European cities, as carried out in the previous two sections, the first research question aims to 
explain to what extent variations in urban structures and mobility are interrelated. In this 
section possible relationships are addressed by summarising existing theories on urban 
structure and mobility and by reviewing existing literature on this area of interest.  

Interactions between land use, transport systems 
and mobility  
The land use system is the spatial configuration of both the physical morphology of 
landscapes and the human appropriation. The physical appearance of land use is described in 
terms of function, density, mixing, shape, design etc. The human appropriation of land is 
described in terms of the activities, ethnic origin, income-level and so on of the users 
(inhabitants). The transport system consists out of all means that enable people to travel, for 
instance roads and rail infrastructure. However, the transport system is more than only the 
physical objects. Hoyle and Smith (2000) emphasise that the transport system includes ‘the 
design, development and management of a physical arrangement of transport facilities’. It is 
important to make a distinction between the transport system and the actual mobility of 
citizens. The latter is the travel behaviour of citizens that makes use of the facilities of the 
former, i.e. the transport system. Hence, mobility is not part of the transport system. 
 
The theoretical foundation for the relationship between land use, transport systems and 
mobility can be found in the theory of utilitarian travel demand (Van Wee, 2002). This theory 
postulates that the demand for travel does not derive its utility from the trip itself, but 
originates rather from the need to reach the locations where activities take place, such as the 
dwelling, workplace, and services and facilities. Therefore, the availability and configuration 
of possible destinations together with the availability and configuration of transport networks 
are important determinants when we want to explain why, how, from and to where, and at 
what time people travel. There are several conceptual representations of the possible 
interactions between land use, transport systems and mobility, see for example Wegener and 
Fürst (2000) or Meyer and Miller (2001) (Figure 2.4).  
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Figure 2.4: Interaction between the urban activity system and the 
transportation system (Adapted from Meyer and Miller, 2001) 

 
Wegener and Furst (2000) report that authors of long ago had already studied the impact of 
land use patterns on mobility. Ravenstein in 1885, and Zipf in 1949, documented that the 
frequency of human interactions such as messages, trips or migrations between two cities or 
regions is proportional to their size, but inversely proportional to their distance. The academic 
interest grew in the 1970s, and in recent decades a vast amount of literature on the 
relationships between land use, transport systems and mobility has been published (for 
literature reviews see Handy 1996; Wegener and Fürst, 2000; Stead and Marshall, 2001; 
Boarnet and Crane 2001; Ewing and Cervero 2001; Van Wee, 2002). Remarkably, 
international comparative studies on the issue are few and have been limited either to 
aggregate comparisons using national data or to qualitative discussions (Giuliano and 
Narayan, 2003). The existing international comparisons in the area of land use and transport 
interaction are briefly reviewed.  
 
Most well known are the studies of Newman and Kenworthy (1989). They found, using a 
large sample of cities across the world, a strong relationship between urban density and 
energy use for travel: the higher the density, the lower the energy use per person. An 
argument against their work was the lack of control variables. Especially the large differences 
in gas prices between Europe and the United States were perceived to be an important 
omission. The authors, therefore, updated their research (Newman and Kenworthy, 1999; 
Kenworthy and Laube, 1999) and they were still able to identify a relationship between 
density and energy use for travel. About half of the variance in energy use for travel appeared 
to be explained by differences in incomes and fuel prices and the other half could be 
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dedicated to differences in density. With regard to comparisons within Western Europe, the 
impact of gas price differences is probably much lower, since the variance is much less. The 
research of Newman and Kentworthy has been followed by Cappelo (2001) and the NIURR 
(1993) who found similar results by comparing 95 Italian to a respective 97 Swedish cities 
and towns, while Breheny et al (1993) and Van Diepen and Voogd (2001) found a reverse 
relationship between density and energy use providing British and Dutch evidence. 
 
Giuliano and Narayan (2003) compared differences in travel patterns -particularly automobile 
use- between the US and the countries of Europe. They examined the role of land-use 
characteristics. They found significant differences in daily trips and miles travelled and were 
able to explain this variation by differences in density and city size while they controlled for 
gender, age, household income and employment status. However, due to data constraints they 
did not look into other land use variables other than density and city size and consequently it 
remains indefinite whether or not observed variance is not better explained by other land use 
variables such as the urban structure. 
 
The EMCT (1995; 2001) collected and compared data on both land use and transport with a 
sample of 132 cities. They listed the transport problems and solutions applied in cities. On 
basis of their findings, combined with literature findings about the effect of individual 
policies, they advocate the use of land use planning to solve urban transport problems. This 
research was repeated in 1999-2000 with a sample of 167 cities. The study did, however, not 
systematically examine relationships between the urban structure and mobility. It focussed on 
the applicability of public policies in the area of land use and transport.  
 
The SESAME study collected land use and transport data for 36 European cities (Martens et 
al., 1998). On basis of regression analysis, it was found that size, density and the level of 
concentration of urban activities in the central city had a positive impact on the use of public 
transport. Furthermore, the study found a non-linear relationship between city size and the 
share of car travel. For cities with less than 750 thousand inhabitants a positive relationship 
was found, i.e. larger cities have a higher share of car travel. However, the share of car travel 
in cities with more than 750 thousand inhabitants is suddenly lower, which is explained by the 
emergence of heavy rail systems in cities above this threshold.  
 
Timmermans et al (2003) compared five regions in the Japan, the US, the UK, Canada and the 
Netherlands. Their research is interesting because, unlike many other international 
comparisons on the level of urban regions, they use disaggregated data. The results are less 
pronounced than the results of many comparisons based on aggregated data. They conclude 
that travel patterns are largely independent on spatial settings, except for some extreme cases. 
However, they used a narrow definition of spatial setting. The relative location to the city 
centre and the nature of the public transport system were used while other spatial 
characteristics, such as density and the urban structure, were not taken into account. 
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There are also a number of international comparisons based on case studies. Instead of 
collecting few indicators for a large sample of cities in order to derive relationships by means 
of multivariate analysis, case study analysis collect data for many indicators but for only few 
cities. Pucher and Lefevre (1996) for example compare different nations while Bagnosco and 
Le Gales (2000), Cervero (1998;2001), Van der Cammen and Gowling (1988) compare 
individual urban regions. Case studies do not have to be limited to few and only quantifiable 
factors such as required by multivariate analysis. Instead, case studies can include much more 
details, of both a quantitative and qualitative nature. Therefore, case studies are often better 
capable of identifying possible relationships between local land use patterns and the mobility 
pattern in its widest diversity, as will be shown in chapter 8. However, since the number of 
case studies is usually limited it remains difficult to draw conclusions that are more general.  
 
None of the international comparisons was explicitly focussed on the impact of the urban 
structure. It is likely that data problems are the cause of this gap since measuring the urban 
structure requires disaggregated residential or employment data. Therefore the next sections 
detail the relationship between the urban structure and mobility on basis of non-comparative 
empirical literature whereas a comparative urban analysis can be found in chapter 5.  

The impact of urban structure on mobility  
The spatial configuration of cities, and in particular the employment distribution, might 
influence the mobility pattern of its residents. The literature is mixed about the existence and 
the size of the impact12. The mainstream literature claims that dispersed development 
stimulates car travel and increases average trip lengths, energy consumption, greenhouse gas 
emissions and land claim (EMCT, 2001; Burchell et al, 1999; Ewing, 1994; Camagni et al, 
2002). A more monocentric and compact development, on the other hand, would help to limit 
trip distances and would, therefore, reduce the total production of trip kilometres and 
stimulate the use of non-motorised transport modes (Jenks et al, 1996; Naess, 2004). The 
literature is inconclusive on the mobility impact of the polycentric urban structure. Most often 
it is assumed that such a structure helps to maintain public transport use and decrease trip 
distances. Schwanen (2003) confirms on basis of a comparison of 26 mostly small and 
medium sized Dutch cities that a polycentric urban structure does not always result in less 
public transport. He could not confirm that households in cities with a polycentric urban 
structure did have a noticeable shorter trip distance than households in a more monocentric 
urban structure. The latter is however found by Aguilera and Mignot (2003) on basis of seven 
polycentric French cities. They confirm that commute trip distances towards the various urban 
centres are lower than the trip distances towards employment outside these centres, although 
this difference in trip distance declined over time.  

                                                 
12 Van Wee (2003) explains why impacts of land use on mobility differ: variations in research method, 
geographical scale, time horizon, conceptual interpretations, variation in input data with regard to land 
use change and cultural differences between countries. 
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In general, one can distinguish four possible mobility impacts of the urban structure, and in 
particular the spatial distribution of employment. Firstly, the urban structure, and in particular 
the spatial distribution of employment, may partially determine the accessibility of public 
transport facilities, and therefore the usage of public transport. It is argued that the overall 
public transport accessibility is higher when the built-up area is clustered around public 
transport lines and stops (for example a linear of hand-shaped structure) and that this results 
in a higher market share of public transport (TCRP, 1996). It is often shown that people or 
employees who live or work around a public transport stop use this facility more frequently 
(Hilbers, 1997; Van Wee, 1997). However, it is also argued that in the current situation those 
people that are open for public transport will locate around these stops anyway. Due to this 
self-selection process, it may be incorrect to extrapolate the behaviour of residents that 
currently live around a public transport stop to a possible future situation (Van Wee, 2002). A 
similar argument can be made for employment around public transport, although employees 
may have less freedom to choose their job location than residents have in choosing their 
housing conditions.  
 
Secondly, the urban structure, and in particular the spatial distribution of employment, may 
affect the spatial pattern of transport and consequently on average travel speed and the 
location and severity of traffic congestion. In a monocentric urban structure, most traffic is 
directed at the inner city and consequently the traffic volumes are concentrated on the few 
radial routes connecting residential areas with the inner city. Such a concentration of traffic on 
a few routes is likely to produce congestion. On the other hand, a dispersed employment 
pattern spreads out transport over the urban region and this might help to limit the average 
traffic volumes and congestion levels on roads. 
 
Thirdly, the urban structure may partially determine the length of trip distances and indirectly 
trip durations. Some argue that if employment is concentrated in the inner city, or at least 
inside the central city, then average trip distances are lowest since these areas have the highest 
number of residents in its proximity. Others argue that average trip distances will be shortest 
if employment is dispersed over the urban region since employment is then located near the 
suburbs, i.e. the mismatch between housing and jobs is minimal. In the United States there is 
some evidence for this last hypothesis. Gordon et al (1989a) and later on Crane and Chatman 
(2004) analysed data from the American Housing Survey and found that cities with more 
suburbanised employment have shorter average commutes. Crane and Chatman found, 
however, much variation between different business sectors. The suburbanisation of 
construction, wholesale, and service employment is associated with shorter commutes, while 
suburbanisation of manufacturing and financial services is associated with longer commutes. 
Others argue that mobility, and in particular commuting, is unrelated to urban structure 
whatsoever. For instance, Giuliano and Small (1993) computed the minimal commuting 
pattern possible within the current spatial distribution of housing and jobs in Los Angeles and 
found that this minimal solution is very much different from the actual commuting pattern. 
Hence, they conclude that other factors determine that people do not look for the most nearby 
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job or house but instead they optimise other variables like the quality of the living area. In the 
Netherlands, similar results have been found. Dingemanse (1993) found that spatial 
mismatch, e.g. the minimal commuting pattern, did not change much during the period of 
1981-1989, while the average commuting distance increased dramatically. This would suggest 
that both variables are unrelated. The different growth percentages of the spatial mismatch 
and the actual commuting distances is also confirmed by the SCP (1994) which computed that 
the spatial mismatch is slowly increasing, and by Musterd en Ostendorf (1995) who come to 
the same conclusion on basis of a literature review.  
 
Fourthly, the urban structure may affect the number of transport traffic accidents since a car-
dependent urban structure, for instance the dispersed pattern, would result in more traffic and, 
therefore, more serious traffic accidents. Others, however, argue that a dispersed pattern is 
safer since less transport takes place in the relatively dangerous high-density areas. The scarce 
empirical evidence seems to support the former line of reasoning. Ewing (2003) found, on 
basis of a comparison of 448 counties in the largest 101 metropolitan areas of the United 
States, that cities that sprawled more had higher death rates from traffic accidents. For every 
1% increase in their index (i.e. more compact, less sprawl), all-mode traffic fatality rates fell 
by 1.49%. Lucy (2003) found similar results looking at traffic fatalities in 15 metropolitan 
areas and he concluded that ex-urban areas were often more dangerous than central cities or 
inner suburbs because the higher traffic accident risk would often outweigh the lower crime 
risk.  

Other variables that impact upon mobility  
If one aims to explain observed variations in mobility patterns between cities by examining 
differences in urban structure, as in chapter 5, then it is prudent to check the variance in other 
variables that also might explain the observed variations in mobility patterns. The following 
dimensions of urban regions are subsequently elaborated on: 
• other land use variables 
• transport system variables 
• socio-economic variables 
 
The short review of international comparison studies presented in section 2.4.1 already 
showed that there are many other dimensions of the land use system that might impact on 
mobility. Three dimensions come back in most literature: density, city size and mixing. Most 
research has been aimed at density, in all its variations (good examples are Banister et al., 
1997; Burton, 2000). High densities stimulate lower trip distances and a higher usage of 
public transport and non-motorised modes. Secondly, most studies acknowledge the 
importance of city size (good examples are Capello and Camagni, 2000; Breheny, 1995; 
Banister, 1992). Trip distances would be greater in large cities and this might imply less usage 
of non-motorised modes. At the same time, the opportunities for public transport would be 
enhanced due to the higher traffic volumes. Thirdly, the mixing of urban functions and the 
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job-housing balance is often included, both on the urban-regional level (f.e. Cervero, 1996b) 
as well as on the neighbourhood level. Mixing of urban functions would help to limit trip 
distances and promote the use of the non-motorised modes. 
 
The impact of the transport system on mobility is more direct and larger than the impact of 
land use on transport (Wegener and Fürst, 2000). The literature review, presented in previous 
sections, gives the following list of variables that may explain spatial variations in mobility: 
car ownership rates, public transport supply, road infrastructure availability, gasoline prices, 
public transport prices and congestion. Other variables might also matter but these are more or 
less covered by the transport supply variables listed. For example, variation in public 
spending, i.e. public transport subsidies, car sale taxes, gasoline taxes etc. do impact upon the 
quality and price of urban transport but this variation, if relevant, should manifest itself in 
transport supply variables such as public transport prices.  
 
Many authors emphasize that socio-economic variations are the most important explanation of 
differences in individual mobility (Stead, 2001; Van Wee, 2002). Ewing and Cervero (2001) 
conclude, on basis of an extensive literature review, that trip frequencies appear to be 
primarily a function of the socio-economic characteristics of travellers and secondarily a 
function of the built environment, while trip lengths are primarily a function of the built 
environment and secondarily a function of socio-economic characteristics. Mode choices 
depend on both socio-economic characteristics and characteristics of the built environment, 
though probably more the former. On basis of Stead and Marshall (2001) four groups of 
socio-economic variables can be distinguished: (1) income variables such as working status, 
employment type and level of education, (2) demographic variables such as gender, age, 
household type and annual population growth, (3) preference variables such as attitudes and 
personality type, and (4) car availability variables such as car ownership, car availability, and 
possession of a drivers licence. Socio-economic factors are especially relevant when we 
compare areas with different socio-economic backgrounds, for example inner city 
neighbourhoods with suburban neighbourhoods or European cities with the cities in South-
East Asia. When it comes to comparing complete urban areas within Western Europe, the 
variation on some of these variables is likely to be far less pronounced, as is shown in chapter 
5.  

2.4. Discussion 

On basis of the literature findings reported in this chapter, it is possible to give a preliminary 
answer on the first research question that aims to observe mobility patterns and urban 
structures in Western European cities and aims to explore interrelationships.  
 
In section 2.2, mobility is defined and it is showed, on basis of literature, that mobility 
patterns vary considerable between European cities and cities in the United States. The 
differences between cities are especially large with regard to the modal split and travel 
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distances. These differences in mobility are partly explained by an equally high variation in 
important determinants of mobility, such as car ownership, fuel prices and public transport 
supply. It is likely that the variance is far less between Western European cities and perhaps 
the variation will be non-existent for some mobility indicators. For instance, the modal split 
might differ considerably between Western European cities but it is unsure whether trip 
distances, trip speeds and trip durations also differ that much. Comparative data on European 
cities is, however, scarce. Although most data is locally available, comparisons are difficult 
due to methodological differences in data collection and data storage. Hence, answering the 
first part of the research question requires additional empirical research. Therefore, in chapter 
5, urban mobility patterns of cities in Western Europe are compared on basis of local travel 
data, collected and harmonised for the purpose of this research.  
 
Section 2.3 showed that there are also considerable differences in urban structure between 
cities. Important differences are captured in conflicting alternative models of urban structure, 
namely the monocentric, polycentric and the dispersed model of urban development. Part of 
the variation might be explained by the different timing of cities in their evolution from small 
monocentric structures towards larger polycentric structures. Most international comparative 
literature on urban structures aims at the monocentric versus the dispersed structure while 
relatively few empirical contributions exist on the polycentric urban structure. Data on the 
urban structure of European cities, many of which are medium-sized, is again relatively 
scarce. It is therefore difficult to say whether these theoretical models of urban development 
apply to European cities or whether some adaptations are required. For instance, it is likely 
that the historic nature of almost all European cities does influence its urban development. 
Theories on the polycentric or dispersed development, however, barely acknowledge the 
centripetal forces that might be generated by historic inner cities with numerous amenities. 
Therefore, the spatial distribution of employment of a large number of European cities will be 
analysed in chapter 5 to sketch a European picture of urban development. This picture is 
matched with the general theories on urban development presented in this chapter. 
 
The review of literature in section 2.4 showed that the debate on the relationship between 
urban structure and mobility is not finalised yet. For instance, it is sometimes argued that it is 
easier in the monocentric structure to exploit public transport than it is in the polycentric or 
the dispersed spatial pattern. Research findings are however not yet decisive on the issue. It 
also remains unclear whether a decentralised employment pattern, irrespective of the fact that 
it is polycentric or dispersed, limits or enlarges trip distances.  
 
The review also showed that comparative literature on the relationships between urban 
structure and mobility is scarce. Most studies are based on one city or a few cities within one 
country. In chapter 1 it was already argued that there are disadvantages to studies that aim to 
examine relationships between urban structure and mobility on basis of individual case 
studies, or on basis of a comparison of a few urban regions within one country. Most 
importantly, the variance in urban structures may be too low since the cities are all formed 
under the same legal, financial and institutional planning system and the urban development 
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culture portrays strong resemblances. The few international comparison studies found are 
predominantly of an intercontinental nature. The comparison of land use and mobility patterns 
presented in this chapter however indicates that the variation between Europe and the United 
States is extremely high. This limits the practical usability of any research findings on basis of 
such intercontinental comparison studies. Hence, the literature review confirms the argument 
made in chapter 1 that comparing regions at both sides of a national border might be a good 
research strategy. The urban structure and the mobility pattern are likely to differ 
substantially, whereas the differences are however usually not that significant to hinder the 
transfer of planning practices. Unfortunately, the review of urban comparison studies showed 
that there are hardly any urban comparison studies at the European scale. Therefore, in 
chapter 5, data on urban structures and mobility patterns in German, French, Dutch and Swiss 
cities is collected and used to examine whether urban structure and mobility are related within 
a North-Western European urban context. 
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CHAPTER 3  

STRATEGIES TO ADAPT THE 
URBAN STRUCTURE  

This chapter introduces and defines the key concepts and discussions with regard to regional 
planning strategies which aim to change the mobility of citizens by adapting the urban 
structure. In this chapter I give a preliminary answer on the second, third and fourth research 
question: 
• What are the relationships between land use planning and transport planning in Western 

European cities and which regional planning strategies are applied that aim to change 
mobility by adapting the urban structure? 

• What elements of the urban geography condition the application of regional planning 
strategies?  

• Under which circumstances do regional planning strategies influence the urban structure 
and the daily mobility of residents?  

 
This chapter gives an overview of the variation in land use and transport planning on basis of 
literature findings. This overview will be the starting point of chapter 6 in which the regional 
planning strategies that are applied in a number of European cities are examined and 
compared with the state-of-the-art literature. Firstly, in section 3.1, land use and transport 
planning is defined by way of detailing why and how the traditionally sector-based areas of 
planning interest should collaborate. The second, third and fourth research question are 
elaborated on in three subsequent sections. In section 3.2 the second research question is 
addressed by giving an overview of urban structures which, different from the more 
descriptive models in the previous chapter, are perceived to be ‘ideal’ from the mobility point 
of view. Variations between cities are highlighted. In chapter 6 it will be examined to what 
extent these ‘ideals’ are actually applied in European cities. In section 3.3 and 3.4 the third 
and fourth research question are addressed by giving an overview of possible relationships 
between the particularities of a given urban geography and the applicability of a planning 
strategy. The existence of these relationships in European cities will be examined in chapter 7 
and 8. Finally, in section 3.5 a brief discussion is presented with some initial conclusions and 
implications for the research approach. 
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3.1. Land use and transport planning to 
achieve mobility goals 

There are various definitions of planning:  
• Planning is the process of preparing a set of decisions on future actions, directed towards 

the achievement of goals by preferred means (Dror, 1973).  
• Planning is future oriented processes through which the actors attempt to achieve 

control, with the purpose of implementing their intentions (Lundqvist cited in Naess and 
Saglie, 2000).  

• Planning is management of change (Van Diepen en Voogd, 2001).  
• Planning is the use of scientific procedures –albeit crude- in policy making (Faludi, 

1973).  
 
These are all rather comprehensive and general definitions of planning. In this research I use a 
much more limited definition of planning, since the scope of this research is limited to 
regional planning strategies that aim to change the daily mobility of citizens by adapting the 
urban structure. Such regional planning is usually seen as part of strategic spatial planning, 
defined by Faludi and Van der Valk (1994) as ‘comprehensive planning, culminating in plans 
spanning entire areas and addressing various aspects of their development’.  
 
Regional planning strategies that aim to change the daily mobility of citizens by adapting the 
urban structure are a result of integrated ‘land use and transport planning’. In the United 
States this integration is more recently called “smart growth”, which can be considered to be a 
nice shorthand for transport and land-use integration aimed at reducing mobility (Cervero, 
2000). Examples of land use and transport planning can be found on all geographical levels 
(see EMCT, 1995; LT, 1998) but the emphasis in this research is at the regional level. By 
coordinating land use planning and transport planning at the regional level cities can try to 
adapt the urban structure, i.e. match the land use pattern and the transport system, in such a 
way that mobility is thought to change in a preferred direction. Good co-ordination can help 
to fit transport supply with future demand, both in quantity as well as in quality. However, the 
definition of land use and transport planning used in this research, and in most literature, goes 
a step further. It aims at achieving a match between the land use pattern and the transport 
system in order to obtain a more sustainable transport pattern.  
 
Regional planning strategies that aim to change the daily mobility of citizens by adapting the 
urban structure use instruments from both land use planning and transport planning to achieve 
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mobility goals13. Land use planning is limited to activities that aim to control the development 
of future land use and building stock (Naess and Saglie, 1999). Names like territorial planning 
and physical planning are often used synonymously with land use planning. Transport 
planning is concerned with problems associated with demand for the movement of people, 
goods and information (Bayliss et al, 1996). It includes the planning, design, management and 
operation of those policies, facilities, services and processes which are, or can be, used to 
secure sustainable accessibility, as well as balancing the private and social costs and benefits 
of transportation and its wider impact. Land use planning and transport planning are 
traditionally separated, both in practice and in academic discourses. This is seen not only in 
vocabularies and theories, but also in many practical examples of planning. It is not 
uncommon that land use investment is not accompanied by adequate transport investment. 
For many years two of the airports in Paris lacked adequate public transport. Orly airport was 
built in the 1960s, but a connecting rail (Orvyval) was only realised in 1991. Roissy airport 
was built in the 1970s, but the direct connection with the city centre was not established until 
1994. A more recent example is the development of new large-scale residential areas in the 
Netherlands under the framework of the Dutch fourth document on spatial planning (VINEX). 
Snellen et al (2005) calculated that 42 % of the houses in these new neighbourhoods lack 
good public transport access, which is higher than the Dutch average. This is primarily caused 
by differences in strategy and timing of the ministry responsible for transport and the ministry 
responsible for land use planning and housing. Additionally, the proliferation of large out-of 
town shopping malls in many European countries, especially in France, during the 1990s is 
symptomatic of the failure to adequately integrate land use and transport planning. Nowadays, 
some countries have imposed blanket bans on developments of this kind until more effective 
policy options are formulated (EMCT, 2001).  
 
Regional planning strategies that aim to change daily mobility by adapting the urban structure 
assume good collaboration or co-operation between practitioners of both planning fields. It 
would otherwise be impossible to produce joint planning products or planning decisions 
(Greiving and Kemper, 1999). This is why such planning is, in essence, a matter of policy 
integration and institutional reform (Hägerstrand and Clark, 1998). Stead et al (2004) define 
policy integration as the management of cross-cutting issues in policy making that transcend 
the boundaries of established policy fields, and which do not correspond to the institutional 
responsibilities of individual departments. This management of cross-cutting issues asks for 
more than just having a meeting once in a while and informing each other of ongoing 
activities. Integrated policy making is more than policy co-ordination or policy co-operation. 
The main differences relate to the interaction and the output (Stead, 2004). Co-ordination 

                                                 
13 Note that instruments from both land use planning and transport planning can also be used to achieve 
land use goals. For instance one can aim to develop new infrastructure for example airports (Graham, 
2000), high speed rail networks (Gutierrez et. al., 1996; Charlton and Gibb, 2000) or information- and 
communication technology (Castells, 1996) to boost the land use pattern of economic activities. Or one 
can use transport policies to achieve land use objectives like improving the aesthetic value of streets and 
squares (f.e. Crawford, 2000).  
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means that different sector policies are coordinated in order to overcome possible mismatches, 
and co-operation merely means that different departments work together in order to increase 
efficiency. Integrated policy-making goes further; it produces one joint policy and starts with 
a shared policy objective that goes beyond the objectives of the individual departments. 
 
Regional planning strategies that aim to change daily mobility by adapting the urban structure 
are primarily a matter of horizontal coordination. Departments on the same geographical level 
have to work together. However, it can be expected that both, vertical and horizontal 
coordination are needed since responsibilities and budgets within the land use and the 
transport profession are usually concentrated on different geographical levels (Greiving and 
Kemper, 1999). For example, land use control measures are often the responsibility of 
municipal agencies while extra public transport investment is often coordinated by regional or 
national governmental agencies. This combination of vertical and horizontal coordination 
complicates the development and implementation of many land use and transport policy 
packages. Curtis and James (2005) argue therefore, that if land use and transport is to be 
integrated, a matrix organisation needs to succeed the current fragmented sector-based and 
transport-mode-based institutional structure of land use and transport planning. While the 
latter approach tends to focus on the achievement of sector-based objectives, a matrix 
organisation tends to focus on the achievement of cross-cutting integrated projects. 

3.2. Regional planning strategies  

Strategic tools for planners 
Regional planning strategies that aim to change daily mobility patterns of citizens by adapting 
the urban structure often make use of sketches of the ‘ideal’ urban structure from the 
perspective of mobility. As mentioned in chapter two, one way to use models of urban 
structures is to visualise alternative futures. Examples are the images of the compact city or 
the garden city. Whereas descriptive models aim to simplify the complex nature of cities by 
capturing the existence of a long run equilibrium, these objective-driven spatial images are 
social constructs; they are the outcomes of discussions, negotiations and conflicts, reliant 
upon ideologies (Faludi and Van der Valk, 1994). They are ‘strategic tools for planners’ 
(Musterd and Van Zelm, 2001). Spatial images aim to frame and reframe existing ideas in 
society. They are, at least in intention, a sort of vehicle for innovation (Van Duinen, 2004). 
There are two important capabilities of these spatial images. Firstly, there is the ability of 
appealing models to imagine and simplify the desired future and to inspire urban citizens. 
Models of the urban system are in the Netherlands often used for strategic planning purposes 
where they outline ‘some single perspective, some basic belief as to what the problem is and 
where to search for solutions’ (Faludi and Van der Valk, 1994). Secondly, it is argued that an 
important ability of normative urban models is its ability to accommodate various societal 
interests in the field of urban management and the spatial balance of costs and benefits. For 
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instance, the success of the compact city concept is not only related to its ability to battle 
sprawl but also to its ability to accommodate various societal interests (Van der Ven, 2000). 
 
Since spatial images are strong instruments to influence people’s thoughts, one has to be 
careful with them (Musterd and van Zelm, 2001; Kunzman, 1996; Hoekveld, 1999). Spatial 
images that represent the geographical reality are different from images that represent 
planning ideas. Whereas the latter are rhetorical and normative instruments with no reference 
to reality, the former are descriptive and analytical and claim to refer to the geographical 
reality14. Both are, however, often mixed up. The meaning of particular spatial images differs 
between stakeholders and does sometime change in time. The evolution of the urban region 
concept, called ‘stadsgewest’ in the Netherlands, is a good example. Wissink (1974) defined 
‘stadsgewest’ as follows: ‘all (not necessarily spatially continuous) agglomerations and other 
non-agricultural buildings and types of land use, which are so strongly interconnected that 
they can be considered a functional entity and therefore, clearly discerned from other similar 
spatial entities’. He aims to identify coherent urban regions because the continuous built-up 
surface criterion was not applicable anymore due to the strong suburbanisation in the 1970s. 
Wissink acknowledges that the definitions of an urban region cannot be too rigid. There is no 
such a thing as a spatially identifiable ‘border’ of a city or urban region. However, 25 years 
later Van de Ven (2000) defines the urban region (stadsgewest) more strongly: ‘a functionally 
closed area of limited diameter with a strong organised hierarchy of centres and a defined line 
between urban and rural’. Note the emphasis on the limited geographical scale and the 
supposedly sharp border. He also argues that the urban region has a monocentric urban 
structure, as opposed to the definition of Wissink which allows more than one agglomeration 
in a ‘stadsgewest’. Van der Ven describes a normative ‘ideal’ urban region. In a few decades 
the urban model of the urban region (stadsgewest) has changed from a descriptive towards a 
normative urban model. 
 
Besides the vagueness on the descriptive or normative content of many spatial images, a lot of 
spatial images are also poorly defined, and this often creates confusion. Ewing (1997) shows, 
for example, that part of the argument between advocates of sprawl-like development and 
advocates of compact city-like development is explained by vagueness or differences in 
definition. Advocates of market driven urban development, like Gordon and Richardson 
(2001), use an extreme and therefore, problematic definition of planning concepts like the 
compact city. At the same time they are deliberately vague about the exact definition of 
market driven development or sprawl, drawing selectively from existing positive and negative 
effects. This ambiguity is of course found at both ends of the spectrum. Advocates of the 
compact city, especially in Europe, do play on the positive effects, while negative side effects 

                                                 
14 Sometimes it is difficult to distinguish descriptive and normative statements. Post modern theories 
argue that descriptive models of reality also have a normative content and are used to construct a reality 
instead of merely describing it. Therefore, some authors argue that spatial images that represent 
underlying mechanism as well as images that represent alternative futures are both converging towards 
the production of feasible development projects without putting a claim on the ‘truth’ (Dematteis, 2000).  
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are often overlooked (Williams et al, 2000). For them sprawl is nearly synonymous with 
unsustainable land use. An example is Ewing’s proposal to define sprawl on basis of its 
negative impact on accessibility.  

Ideal urban structures  
There is extensive literature on ideal urban structures. Architects, idealists, philosophers and 
engineers have tried to design and implement ideal cities, neighbourhoods and buildings. 
These urban visions are founded on different individual and societal objectives (de Klerk, 
1980). Some are strongly normative, some are more aesthetic while others are more economic 
or technological. Whereas in the 19th and the 20th century urban visions were mainly aiming at 
social and economic objectives, in the last thirty years the discussion has been strongly 
influenced by the sustainability debate. Transport, or better, car transport reduction became an 
important objective in the area of spatial planning, and in particular in the area of regional 
planning. This has resulted in different ideals with regard to urban structure. 
 
Thomson (1977) and later on Bolt (1982) and Rimmer (1986) presented a number of 
archetypical regional planning strategies with regard to urban structure and mobility. The 
discussion on desired urban structures concentrated on the compact city, the network city and 
the, often referred to as undesirable, dispersed city (Breheny, 1996; Gordon and Richardson, 
1997; Masnavi, 2000). These three archetypical regional planning strategies can be 
distinguished on basis of the spatial focus (see Figure 2.5). The compact city strategy is 
focussed on a central point of the urban system, usually the inner city. The network city is 
geared towards linear infrastructure lines, combining several lines into a network. The 
dispersed city strategy lacks a clear spatial hierarchy and central structure and is focussed on a 
homogenous developed area.  
 
Each of these archetypical regional planning strategies can be associated with some of the 
utopias presented in the nineteenth and early twentieth century. In 1883 Arturo Soria y Mata 
presented his ideas about a linear city, concentrated around tramway infrastructure. His ideas 
are realised in La Ciudad Lineal, a linear streetcar suburb of Madrid. The linear city could be 
seen as a precursor of the more recent network city idea, which is basically superimposing 
several linear cities upon each other. Much later, in 1932, Frank Lloyd Wright presented the 
Broadacre City, a low density living environment in which each household would be given an 
one acre (4,000 m²) plot of land and in which most transport would be untaken by automobile. 
This idea of a low density, almost rural city can be associated with the dispersed development 
strategy. Another 40 years later, Dantzig and Saaty (1973) outlined in their book ‘Compact 
City: A Plan for Liveable Urban Environment’ an urban structure based on compactness and 
sustainable transport.  
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Figure 2.5: Alternative urban structures (based on Wegener and Fürst, 
1999; adapted by the author)  

 
Planning strategies can be a combination of two or even all three archetypes. A combination 
of the compact city and the network city strategy is the radial city strategy that combines a 
focus on the inner city with outward development around radial public transport lines. A 
combination of the compact city and the dispersed city strategy is a city with a high rise inner 
city in the midst of low density neighbourhoods, as seen in many cities in the United States. A 
combination of the network city and the dispersed city would be a city with a considerable 
concentrations of urban activity around public transport lines while the gaps of the network 
are filled with low density neighbourhoods. 
 
These combinations can also be seen as intermediate steps in the evolution of strategies from 
one archetype to another. For instance, the compact city concentrates everything in the inner 
city and directly around the inner city. However, when the distances between the inner city 
and the urban fringe become too great for walking or bicycling, it becomes attractive for cities 
to concentrate further urban growth along a few radial public transport lines. Such a radial 
city strategy is transformed into a network city strategy when new peripheral centres are 
planned and when these centres are interconnected by tangential public transport lines. 
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Another development path of a compact city strategy is to gradually allow more low density 
development at the urban fringe. This could, in the end, result in a dispersed city strategy. 
 
The three archetypical regional planning strategies are subsequently elaborated on in the next 
three sections.  

The compact city strategy 
The compact city concept has gained much support, especially in Europe. The Green Paper on 
Urban Environment (European Commission, 1990) argued that the compact-city form is 
likely to be the most efficient land-use transport system. The compact city strategy aims to 
increase the urban density because it would help to limit trip distances and, therefore, reduce 
the total production of trip kilometres and stimulate the use of non-motorised transport modes 
(Jenks et al, 1996; Burton, 2000). Secondly, compact development around public transport 
stops would help to increase public transport usage and battle car dependency (TCRP, 1996). 
These are the two primary mobility advantages. However, the compact city strategy has also 
many other advantages, which is probably one of the reasons why it has succeeded to gain 
much popularity in many Western European cities. Most importantly, it keeps rural areas 
open by confining the urban area as much as possible. This secures promoters of the compact 
city strategy of the support of various groups like environmentalists and the agricultural 
sector. There are, however, also concerns that the strategy creates more problems than it 
solves. In a compact city, houses are more expensive and smaller (Gordon and Richardson, 
1997), the living environment does not fit with market demand (Musterd, 1999), the access to 
open and green areas deteriorates (Masnavi, 2000) and local transport nuisances may be larger 
due to the concentration of traffic in a high density area.  

Development guidelines 
At least two different interpretations of the compact city strategy can be distinguished. Firstly, 
the compact city strategy is often associated with the aim to achieve a monocentric urban 
structure, with most employment and services in the inner city, and residential functions in the 
surrounding high density neighbourhoods (Gordon and Richardson, 1997; Wegener and Fürst, 
1999). Urban employment growth should be located inside the inner city, and residential 
growth should be concentrated inside, or else directly adjacent to, the existing built-up area. 
This is the definition of the compact city which is used by the Dutch Government (Dieleman 
et al, 1999). It can be called the ‘monocentric compact city strategy’. The following actions 
are associated with this interpretation of the compact city strategy (Williams et al, 2000; 
Newman and Kenworthy, 2000; Dieleman, 1999). 
• Strengthen the inner city by concentrating employment inside the inner city. Redevelop 

run-down brownfield locations.  
• Concentrate residential development as much as possible inside the existing built up 

area.  
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• If residential development is still needed outside the built-up area, then realise it in high 
density neighbourhoods as close as possible to the existing built-up area and preferably 
around existing public transport lines. 

• Forbid leap-frog development at the urban fringe by means of a growth border that 
preserves a clear distinction between urban and rural.  

• Give priority to public transport, walking and bicycling. This implies redesigning the 
public space by minimising the space available for individual motorised transport and 
maximising the space available for public transport, walking and bicycling. It also 
implies reduction of car access of the inner city with measures like parking policy and 
road pricing. 

 
Secondly, the compact city strategy is also associated with a city of mixed use, high density 
neighbourhoods with a distinct identity, sometimes also called ‘urban villages’ (Newman and 
Kenworthy, 1999) or ‘designer neighbourhoods’ (Ley, 1986). An important difference with 
the former interpretation is the location of the employment and services. Whereas the former 
interpretation concentrates them in the inner city, this interpretation disperses them across the 
existing built-up area. This interpretation is also dominant in the Smart Growth movement in 
the United States. Ewing (1997), for instance, argues that compact development requires some 
concentration of employment, some clustering of housing, and some mixing of land uses. He 
explicitly excludes high density and monocentric development because this would minimise 
the utilization of the strategy in the United States, where high density locations, as well as 
downtowns, are non-preferred. Most of the guidelines that are associated with the first 
interpretation of the compact city strategy do also apply here. However, there are some 
important differences in priority setting. There is much less attention for intensification of the 
inner city, and there is also less attention for the exact location of new neighbourhoods within 
the context of the urban macrostructure. Instead, priority is given to the development of mixed 
use neighbourhoods of medium density, preferable around a public transport station. The 
dominance of neighbourhood development within this interpretation is also reflected in a 
fixation on neighbourhood identity and community and stakeholder collaboration. This 
interpretation can also be called the ‘mixed-use compact city strategy’ or the ‘smart growth 
strategy’. The international city/county management association, one of the most important 
promoters of Smart Growth in the United States, lists the following guidelines (ICMA, 2003). 
• Strengthen and direct development towards existing communities, foster distinctive, 

attractive communities with a strong sense of place.  
• Mix land uses, take advantage of compact building design, create a range of housing 

opportunities and choices.  
• Create walkable neighbourhoods; provide a variety of transportation choices.  
• Preserve open space, farmland, natural beauty and critical environmental areas.  
• Encourage community and stakeholder collaboration; make development decisions 

predictable, fair and cost effective.  
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The network city strategy 
Describing the ideal urban structure in terms of a network with multiple interconnected 
centres has gained a lot of popularity in the last decade. Whereas most literature uses the 
name ‘polycentric city’ to describe this desired urban structure, in this research this name is 
avoided since it is already used as a geographic analytical model (see chapter 2). Instead, the 
name ‘network city’ is used. This name is more inclusive since it not only refers to a 
polycentric structure of activity centres, but also to the connections between the centres. Ideas 
on the network city emerged first in the United States (Huth, 1983; Sneider, 1981) and more 
recently in Europe (Droogh, 1991, Williams, 2000; Kloosterman and Musterd, 2001; Musterd 
and Ostendorf, 2002). The network city finds its origin in the linear city of Arturo Soria y 
Mata. The basic idea of both concepts is that the built-up area of a city needs to be clustered 
around its public transport infrastructure. Ideally, there is still density and rent gradient, but 
instead of originating from the inner city they originate from multiple centres, constituting a 
more complex non-linear pattern of density and rent differentiation. There are indications that 
such a non-linear pattern of density and rent differentiation is already emerging. For instance, 
Bertolini and Spit (1998) conclude, on basis of several case studies, that the position of a 
public transport stop within the emerging urban networks is a crucial ingredient of its property 
development potential. 
 
A lot of literature on network cities refers to rather large areas containing several largely 
independent urban regions that are connected by infrastructure (Batten, 1995, Townsend, 
2001, Capello, 2000), for instance the urban networks defined by DATAR in France, by the 
Dutch national government in the Netherlands15 or by Demaittais in Italy (Camagni and 
Salone, 1993; Demaittes, 1997). However, in the context of this research the network city 
concept is conceived at the urban-regional scale. It is at the geographic scale of the daily 
urban system that companies, institutions and households are related to each other through 
daily mobility and in which the housing and labour market is spatially inseparable 
(Engelsdorp Gastelaars et al, 1980) and this is, therefore, also the best scale to apply planning 
strategies that aim to influence mobility by adapting the urban structure (Musterd and van der 
Zelm, 2001). 

Development guidelines 
Whereas the compact city strategy primarily aims to promote non-motorised modes by 
increasing the density, the network city primarily aims to promote public transport usage by 
clustering as many urban functions as possible around public transport service stops.  
 

                                                 
15 In the Netherlands in particular there has been much confusion about the scale of the network city 
concept, since the national government first introduced a network city concept on an urban-regional scale 
and then slowly enlarged the scale of the concept towards an urban network connecting different cities at 
the regional or even national scale (Musterd and Osterdorf, 2002). 
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Three different interpretations of the network city strategy can be distinguished. Firstly, the 
network city strategy is sometimes conceived as a reflection based on the desire to avoid 
urban sprawl and excessive dependence on the car at the urban fringe. It is argued that, 
regardless of the potential of the inner city to facilitate future urban growth, the market driven 
deconcentration of employment may result in an unstructured urban form with lack of clear 
centres (Van de Ven, 2000). This development is unwanted and justifies a more active 
development policy for the urban fringe, such as the ‘concentrated deconcentration’-strategy 
for residential urban expansion and the network city strategy for decentralisation of 
employment. The network city strategy aims to concentrate peripheral job growth inside a 
limited number of peripheral centres because of mobility considerations. Firstly, the 
concentration centres enable public transport exploitation. Secondly, peripheral concentration 
centres help to limit the spatial mismatch of housing and jobs and the accompanying growth 
of trip distances, which are both thought to be inherent to the monocentric urban model (Huth, 
1983; Anas, 1998). This interpretation of the network city strategy can be associated with the 
Christallerian search for hierarchy. The strategy aims to develop a hierarchy of urban centres, 
with a dominant inner city and a set of subservient secondary centres. Parr (2004) mentions 
that this interpretation could be seen as a ‘distinctly European response’ to urban growth.  
 
This interpretation of the network city strategy can be called the ‘reactive network city 
strategy’ since the city authority still prefers to concentrate employment as much as possible 
in the inner city and has a certain reluctance to develop secondary centres. The following 
actions are associated with this interpretation of the network city strategy. 
• Develop a hierarchical network with small and medium sized secondary centres.  
• Include in statutory land use plans that urban growth has to be concentrated in these 

secondary centres. Restrict development outside these centres. 
• Make sure that the density in these new centres is sufficient to enable public transport 

and embed these new centres firmly in the public transport network.  
• Apply transport policies, such as parking policies, to prevent unfair competition between 

these new centres and the inner city. 
• Develop institutional, legal and fiscal conditions that do allow the development of the 

secondary centres but do not promote a development that might endanger the inner city. 
Rule out possible competition advantages of peripheral centres in comparison to the 
inner city. Ensure that public interest remains focussed on the inner city. 

 
The second interpretation of the network city strategy begins with the assumption that the 
compact city strategy is not able to cope with the market demand. Not only is the volume a 
problem but, furthermore, the required qualities cannot be achieved. The intensification 
implies that the city is transformed in a homogenous high density living environment while 
the market asks for a variety of living environments (Musterd, 1999). Further intensification 
is also thought to be undesirable since it may endanger the liveability of the city (Crookston et 
al, 1996; Williams, 2000). Continuous concentration of functions in the city may result in 
more safety, noise and air quality problems, removal of the sparse green and other 
recreational spaces inside the city and further corrosion of the cultural heritage of many inner 
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cities. Moreover, land values might increase and this, together with the loss of liveability, may 
result in a loss of interest in the city. Due to this different starting point, this interpretation is 
more pro-active. Development of secondary centres is not only needed to battle sprawl, it is 
also required to accommodate the over-flow from the inner city. These secondary centres are 
supposed to take over those functions that are land intensive or produce too much pollution, 
noise, smell etc. Nevertheless, also this interpretation of the network city strategy remains 
firmly based on Christallerian hierarchy (see for example Figure 2.6).  
 

 

Figure 2.6: The hierarchical polycentric urban structure (Huth, 1983) 

 
Secondary centres are needed to accommodate the over-flow, they are not meant to compete 
with the inner city. Some secondary centres can contain a diversified service and employment 
structure but these are, at best, “miniature downtowns” (Huth, 1983). This interpretation can 
be called the ‘pro-active network city strategy’ since the inability of the inner city to 
accommodate further urban growth impels city authorities to act. The guidelines that are 
associated with this interpretation do overlap with the guidelines associated with the former 
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interpretation, although they are more ambitious. The following guidelines are relevant (Huth, 
1983). 
• Develop a hierarchical network with monofunctional secondary centres which are 

dedicated to accommodate over-flow from the inner city.  
• Identify where each business sector should be concentrated and include this in statutory 

land use plans. Retain higher level urban functions in the inner city. Provide 
(dis)incentives to attract the right business to the suitable location. 

• Assess the interaction pattern of each urban centre and invest in the most important 
origin destination pairs. This could also be tangential lines.  

• Ensure public transport is only developed for the new centres if the type of activity and 
the accompanying density enables profitable exploitation of public transport services. 

• Develop the institutional, legal and fiscal conditions which enable and even promote the 
decentralisation of particular business sectors for the new centres. Ensure that the 
conditions do not thwart the ambition to maintain higher level functions in the inner city. 

 
The third interpretation of the network city strategy aims at a network of urban centres that 
increases their efficiency and productivity by co-operating. Such efficiency gains are, 
achieved by the specialisation of urban centres and spatial competition. The main motive 
behind this interpretation of the network city strategy is the emerging network economy, i.e. 
the theory that, due to specialisation tendencies in the economy, firms are increasingly 
restructuring part of their activities on a multiplant basis, and independent firms are 
establishing more permanent relationships (Senn and Gorla, 1999). A polycentric urban 
structure might be the spatial counterpart of this continuous process of economic 
specialisation (Kloosterman and Tordoir, 2002). The network city strategy anticipates this 
development. It is thought that a network city is better suited to respond in a flexible manner 
to the demands of globalisation and regionalisation, structural economic change and the new 
conditions in which municipal politics are embedded (Arndt et al, 2000; Van de Ven, 2000). 
The approach is distinctly different from Christallerian hierarchies since it does not aim at 
primacy and subservience, but at flexibility and complementarity (Batten, 1995). The network 
city concept is conceived in terms of “systems of horizontal, non-hierarchical relationships 
among specialised centres, providing externalities from complementarity/vertical integration 
or from synergy/co-operation among centres” (Camagni and Salone, 1993). A central element 
within such a network city definition is the existence of multiple non-hierarchical related 
urban centres. Such urban centres are entities of their own and not dependent on the inner 
city. They are major diversified centres which concentrate retail, services, cultural, 
entertainment and office facilities. All these centres have high densities and are surrounded by 
relatively high density neighbourhoods. There needs to be frequent interaction between the 
centres to enable specialisation and other efficiency gains. Therefore, the centres need to be 
connected with high quality infrastructure. The role of public transport is less explicit in this 
conception of the network city strategy. This interpretation is often associated with urban 
network development at the inter-urban level. However, while the association is evident, the 
conception is quite different (Kloosterman and Musterd, 2001). Guidelines that are associated 
with this interpretation are much more ambitious than the guidelines associated with the 
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previous interpretations. This interpretation can be called the “economic network city 
strategy” since it is driven by economic arguments. The following guidelines are relevant 
(based on Huth, 1982; Camagni and Salone, 1993; Batten 1995). 
• Promote the development of multiple urban centres, make development plans for each 

centre and concentrate investments towards these new centres.  
• Allow spatial specialisation between the new centres, including the inner city. 

Decentralise part of the functions of the inner city to these new centres.  
• Create urbanity in peripheral urban centres. The centres should become “new 

downtowns”, non-hierarchical related to other urban centres, particularly the inner city. 
• Enable spatial competition to improve regional efficiency.  
• Institutionalise cooperation at the regional level. 
• Make sure that the institutional, legal and fiscal system do enable, and not thwart, 

cooperation at the regional level. 

The dispersed city strategy 
Dispersed development has, just like sprawl, a negative connotation. Nevertheless, dispersed 
development was a popular idea before the sustainability debate started in the 1970s. Battling 
the presumed negative side effects of urban life, many architects and planners designed 
settlements that mixed rural and urban functions. An example of this line of thought is the 
'Broadacre City' of Wright, with small pockets of low-density development connected by a 
grid raster of streets with large-sized building plots comprising of one acre lots. Since he 
knew that such a settlement pattern would be strongly car based, he proposed large highway 
corridors. More recent advocates of this type of urban design are Rowe (1991) and Garreau 
(1991). Rowe describes the ideal of a 'middle landscape' as an optimal mix of the qualities of 
both urban and rural areas. Garreau describes and more or less promotes the so-called edge 
city concept which is characterised by a concentration of business and retail facilities around 
motorway intersections. Whereas the density of residents and employment is higher in edge 
cities than in complete dispersal, the car dependency is similar.  
 
Dispersed development is not often advocated on basis of transport arguments, but usually on 
basis of social-cultural arguments (such as the perceived superiority of small scale rural life 
over the hectic and anonymity of urban life), or on basis of social-economic arguments (such 
as the argument that dispersed development might stimulate regional economic growth 
because it enables more spacious and attractive residential development which is needed to 
attract international investment to the region). The only transport arguments that are 
sometimes used can best be described on basis of the articles of Gordon and Richardson 
(Gordon and Wong, 1985; Gordon and Richardson, 1994; Gordon and Richardson, 1997; 
Gordon and Richardson, 1998; Gordon and Richardson, 2001). They argue that dispersal does 
not generate congestion but rather that dispersal is the solution for this problem, since a more 
dispersed settlement pattern implies a more dispersed transport pattern. They show that 
average travel speeds in such a dispersed transport pattern are higher, and proclaim that 
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“suburbanization has turned out to be the traffic safety valve”. They also argue that there is 
less need for frequent travel and high densities, as a result of advanced telecommunications. 
Recent research findings however report that the mobility impacts of ICT are small and less 
straightforward due to all kinds of side effects (Mokhtarian, 1998; Mokhtarian, 2002; Martens 
and Korver, 2000; Martens et al, 2004). Furthermore, Gordon and Richardson assess that if 
sprawl were to generate more travel, then the environmental impact would soon cease to be a 
problem due to improved vehicle technology. This argument is indeed valid with regard to 
transport nuisances of pollutants as nitrogen oxides (NOx) and particle matters (PM10). 
However, other nuisances of urban car traffic can hardly be tackled with new vehicle 
technology such as CO2 emission, noise, transport safety and land take (WBCSD, 2004). 
Finally, they give a few more arguments in favour of sprawl which are not mobility related 
and therefore of less importance here16.  

Development guidelines 
This strategy is, as opposed to the compact and network city strategy, based on a liberal 
approach to land use and transport. Richardson and Gordon (2001) relate this approach to the 
Austrian economics, best represented by Hayek, which elaborate on the process on which 
markets generate “spontaneous order” and achieve efficiency. Public policy is only needed to 
provide an institutional framework for market competition. There might be some area for 
measures that utilize market mechanisms such as external taxes, tradable rights, contracting, 
etc. but even then there is scepticism with regard to the feasibility and efficiency. The 
following guidelines or measures are associated with a dispersed city strategy.  
• Restraint from any public intervention in the land market; enable free competition. 
• Develop an institutional system that maximises (spatial) competition.  
• Build public infrastructure to all new settlements, regardless of their location. Develop a 

grid network of roads. 
• Apply legal and fiscal measures that promote low densities like minimum-lot-size 

residential zoning.  

The application of regional planning strategies  
The previous subsections presented three archetypical planning strategies. Strategies like the 
compact or the network city strategy are presented and reviewed in general, without detailing 
under which conditions the strategies might be successful. It is however likely that these 
strategies have different implications for cities and that in practice a variety of slightly 

                                                 
16 Other not-mobility related arguments they give: Sprawl is a preferable development since sprawl is the 
result of healthy market forces and in line with consumer preferences, since the cost of sprawl in terms of 
infrastructure and public spending is not higher than with compact development, since farmlands and 
open spaces are abundant and since the degradation of downtowns should be seen as a part of a healthy 
spatial economy (they use the expression ‘creative destruction’). 
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different strategies emerge. In this section I elaborate, in answer on the second research 
question, on the variation in applied planning strategies, using existing literature.  
 
On a global level the application of the three identified planning strategies differ. In Europe 
many cities have some kind of compact city strategy (Jenks et al, 1996). In the United States 
the situation is different. Most cities have, if they have a regional land use planning strategy at 
all, a network or dispersed planning strategy (Nelson, 2004; Downs, 1999). The compact city 
strategy in the United States is limited to some frontrunner cities in the Smart Growth 
movement, most notably at the regional level in Portland and Washington and at the urban 
level in Sacramento (California), Miami-Dade county (Florida), and Minneapolis-St. Paul 
(Minnesota). The great difference in regional planning strategies between the United States 
and Europe was observed by the Federal Highway administration of the United States, which 
concluded after numerous visits to European countries, that unlike most North American 
cities, the coordination of land use and transportation is a key element in European efforts to 
improve sustainability (FHA, 2001). Trying to explain this difference between Europe and the 
United States they concluded “What makes planning practice different in Europe is that 
social, economic, and environmental objectives are an integral part of transport planning, 
rather than constraints or the focus of mitigation efforts”.  
 
Other sources also mention that there is a typical European approach to land use and transport 
planning. Newman and Kenworthy (1998; 1999), Pucher and Lefevre (1996) and Pucher and 
Dijkstra (2000) often refer to European cities when they seek out examples of compact high 
density cities, public transport promotion or bicycling promotion. However, the uniqueness of 
‘a European approach’ in transport planning should not be overestimated. Bae and Richarson 
(2005) argue that a closer look indicates that the differences are smaller than expected and 
that both planning approaches are moving towards common ground, implying that the alleged 
gap between Europe and the United States is becoming smaller. On the issue of land use 
planning this, however, remains to be seen. Nelson (2005) rightly mentions that there are still 
considerable differences in the land use planning approach between both continents. He 
argues that Americans are less adept in creating institutional mechanisms to guide growth, 
and that the will to achieve containment, through purchase of development rights to open 
spaces beyond urban areas, is, with few exceptions, lacking in the United States. Also, public 
investment in inner cities, such as the development of social housing in many European cities, 
is limited. In the United States the approach is more market oriented; in the cases where urban 
containment is applied they apply market instruments, like restricting water and waste water 
services to outer areas or forbidding building units on plots smaller than five hectares.  
 
From the outside, planning practice may look uniform within Europe but this is far from true. 
The differences in planning approaches between European countries are arguably more 
different that the differences in urban dynamics. Due to national differences in planning 
culture, the differences in legal, fiscal and institutional planning frameworks within Europe 
are very large (Greiving and Kemper, 1999; Stead et al, 2004). One could expect that 
differences in planning strategies, i.e. the application of policies, might therefore also be 
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large. Comparative literature on applied planning strategies, policies and measures across 
Europe is limited. Most literature is limited to one or a few cities. Exceptions are the ECMT 
study (1995) which made a comparison of policy approaches across a sample of 132 cities in 
various countries and found some interesting national differences. Most Austrian cities, for 
example, had implemented measures to make public transport more attractive. In Germany, 
on the other hand, parking control, improvements to the capacity of the existing network and 
pedestrianisation were the more popular measures. Italian cities were biased towards parking 
policies, access restrictions and pedestrianisation, possibly due to the historic cores of most 
cities. Land use measures such as zoning systems, development controls and green belts were 
found in British, Dutch, Swiss and Scandinavian cities but lacking in many southern 
European countries. This may be explained by the strong land use legislation in the 
Netherlands, Austria, Switzerland, Germany and the Scandinavian countries while similar 
legislation is lacking in Italy, Spain and Portugal (Bagnosco and Le Gales, 2000). Whereas 
the application of policies and strategies differs between nations, it also varies between cities 
of different size. The ECMT (1995) found that especially land use policies, such as 
designation of growth areas, development of new towns, restraint of central city growth, fiscal 
inducements to locate, relocation of employment groups, zoning regulations and green belts 
are more common in larger cities than in smaller cities. Transport policies differ less between 
cities. Policies like traffic management, parking controls, bus/tram priority etc. are applied by 
cities of all sizes. A similar study was executed by the Prospects project, a project executed 
within the fifth framework program of the European Commission (Prospects, 2004). 
 
It is remarkable that, with the exception of the EMCT and the Prospects studies, empirical 
literature on variations in land use and transport policies applied at the urban level are scarce. 
Part of the explanation might be the dynamic nature of public policy, which makes it difficult 
to draw general conclusions on the basis of a snapshot of observations. Also the high 
heterogeneity in vocabulary and interpretations of theoretic concepts, like the compact city or 
the network city, might hinder consistent comparisons. A third explanation might be found in 
the academic preference for theoretic advancement instead of careful examination of the 
usage of the ideas in planning practice. Although these arguments are valid and important, it 
still remains important to assess how theoretical planning concepts are used in practice. For 
instance, to start a process of interurban learning and to develop a European perspective on 
land use and transport planning, it is imperative to gain better insight in what European cities 
are actually doing with academic concepts like the compact city strategy and the, now 
emerging in academic literature, network planning strategy. Chapter 6 of this study is 
dedicated to this. The regional planning strategies in a large number of European cities are 
compared and assessed. 
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3.3. The applicability of regional 
planning strategies  

The third research question aims to find out what elements of the urban geography influence 
the applicability of regional planning strategies. The assumption is that the applicability of a 
planning strategy depends on a variety of case-specific factors. What works in one city does 
not, necessarily, have to work in another city. Urban planning has to adapt itself to the 
particularities of the local geographical situation. Urban development is dependent on the 
processes and decisions that happened at an earlier stage in their evolution and urban planning 
can only succeed when it takes this ‘path dependency’ of the urban geography into account 
(Bertaud, 2002).  
 
Most literature on land use and transportation interaction has a modelling approach, aiming to 
find general relationships within one given urban region. Planning strategies are usually 
exogenous to the model, implying that they make assumptions on how planning strategies 
impact upon modelling input variables such as the distribution of population and employment. 
Hence, they fall short on explaining when and why planning strategies can be successfully 
implemented.  
 
In contrast, case study literature does often try to explain when and why planning strategies 
are successfully implemented. However, they usually put the emphasis on critical success 
factors in the area of planning, and neglect the success factors which are related to the local 
geography and the local urban system. For example, Banister and Marshall (2000), ECTM 
(2001), Stead et al (2004) identify conditions that are needed to successfully transfer and 
implement transport policies from one city to another. Almost all conditions identified are 
related to the planning system, such as the local institutional, fiscal or legal framework.  
 
It is, however, evident that urban geography puts conditions upon land use and transport 
planning. The most obvious is agglomeration size. Metro development can be feasible in large 
cities but not in smaller cities. On basis of a comparison of Asian cities Kuranami et al (2000) 
conclude for example that the city size and the pattern of development determine whether 
urban rail is feasible for cities. The fact that the feasibility is also dependent on the pattern of 
development indicates that there is no simple threshold value which tells us when rail 
infrastructure becomes feasible. This is dependent on more than alone city size. Capello and 
Camagni (2000) emphasize the importance of external linkages with other cities. Wegener 
(2000) mentions the pre-existing urban structure, for example the existence of a historic inner 
city. Bertolini and Spit (1998) mention the dominance of business sectors in a city, arguing 
that railway station development in international finance and service sectors is usually 
demand-driven while in evolving traditional industrial complexes they are often supply-
driven.  
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Most comparative case study research does encounter differences in planning approaches and 
planning impacts that are likely to be caused by differences in the urban geography. These 
causes are, however, often neglected, probably because the inflexible nature of urban 
geography makes them less interesting for planning purposes. This argumentation is however 
incorrect. If the success of a planning strategy is dependent on contextual variables of the 
urban geography, then these are of the same importance as variables of the planning system. 
Both can make or break a planning strategy. Pharoah and Apel (1995) therefore conclude that 
achievements have to be placed in their context. They list a number of examples (Stockholm, 
Amsterdam and Bologna) where the success or failure of the spatial planning approach can be 
traced back to particularities of the local urban geography. For instance, the hand-shaped 
urbanisation pattern of Stockholm is influenced by the many waterways that surround and 
pass through the city. Similarly, Parr (1999) emphasizes the conditional nature of growth pole 
strategies, which are often part of the urban network strategy. He argues that growth poles 
strategies often failed, due to a mismatch between the strategy and the nature of the regional 
problem and a mismatch between the regional economic ambitions of the strategy and the low 
stock of local, potentially mobile, economic activity. 
 
On basis of the previously mentioned literature one can distinguish a few dimensions of the 
urban geography that might partially determine the applicability of planning strategies such as 
the compact city strategy and the network city strategy. The following dimensions are 
important. 
• City size: regional planning strategies are likely to differ between cities of different size. 

Cities that grew rapidly during the 20th century ran into problems with regard to the 
capacity of their inner cities to accommodate the employment growth. Hence, they 
applied a network city strategy. On the other hand, smaller cities had more opportunities 
to accommodate their, more modest, employment growth inside or near the inner city 
and could therefore keep a compact city strategy. 

• Urban structure: The existence of historic or natural valuable areas may hinder or 
stimulate the adoption of a planning strategy. A historic inner city often includes run-
down neighbourhoods and industrial areas that need renovation. The capacity to intensify 
land use in the inner city may therefore be larger and this may enable the adoption of 
compact city strategies. Also cities that are surrounded by protected nature reserves and 
other protected open areas have limited possibilities to expand the built-up area and are 
possibly more inclined to adopt a compact city strategy. On the other hand, historic cities 
can also be a barrier for compact planning strategies since further intensification is costly 
and usually faces much resistance.  

• The infrastructure and mobility pattern: Some cities are privileged to inherit valuable 
infrastructure that has been paid off but still produces benefits, such as underground 
tubes or (tram)rail infrastructure. The existence of such infrastructure and its structure 
can enable, but can also limit planning strategies. Rail infrastructure usually has a radial 
structure and, therefore, enables compact city strategies to succeed. It is also possible 
that the existing mobility pattern might condition the planning strategy with regard to the 
urban structure. If most citizens are used to drive to work by car, city authorities might 
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favour the network city strategy because of its assumed ability to disperse traffic and 
limit congestion. 

• The economic structure: The economic structure might condition the application of 
regional planning strategies in two ways. Firstly, a declining industrial economy might 
hamper the implementation of a network city strategy, since this strategy often includes a 
major urban transformation ambition. If economic growth stagnates such a 
transformation is slowed down. Secondly, a rapid development of network relationships 
between local businesses might support the successful application of a network city 
strategy, since the intended polycentric urban structure is thought to accommodate such 
network relationships optimally. 

• The demographic structure: If the urban structure enables and constraints individual 
travel behaviour, then the preference with regard to urban structures might differ 
between population groups. Students, for instance, might favour a compact city with all 
functions concentrated in the historic inner city. A high number of students would 
therefore enlarge the feasibility of the compact city strategy. Families, on the other hand, 
may prefer a suburban live style and might consequently favour a polycentric or 
dispersed urban structure.  

 
In chapter 7 the importance of the various elements of the urban geography which might 
condition the applicability of regional planning strategies are further detailed and assessed on 
their relevance. If many of these elements of the urban geography indeed condition the 
application of regional planning strategies then this supports the argument that causality 
between urban planning and urban development is bipartite. Urban planning influences urban 
development but urban development also influences urban planning. For instance, network 
city strategies may result in subcentre formation at the urban fringe. However, the market 
driven emergence of subcentres at the urban fringe may also result in the adoption of network 
city strategies. Evaluation of urban planning efforts, like presented in chapter 8, always has to 
take into account that developments might also occur without public interventions.  

3.4. The impact of regional planning 
strategies  

The fourth research questions aims at the reverse relationship, i.e. when do regional planning 
strategies have impact on the urban structure and the daily mobility of citizens? Here I briefly 
summarise those elements which are relevant in the context of regional planning strategies in 
the area of land use and transport planning (for a more comprehensive overview of planning 
literature on the issue see Fainstein and Campbell, 1996 and for the Dutch case Faludi and 
van der Valk, 1994). Whereas this section aims to elaborate on the impact of regional 
planning strategies on the urban structure and mobility on basis of literature findings, in 
chapter 8 the potential impact is empirically examined by analysing and comparing two 
European case studies. 
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There are at least two ways to measure the performance of a plan: i.e. one can measure the 
‘plan conformity’ and one can measure the ‘goal conformity’. Plan conformity refers to the 
implementation of the actions that were proposed in the plan, and is sometimes called the 
output of a plan. This is the first step that needs to be taken to achieve any effect. Without 
implementation there will be no impact. However, implementation is not enough. Goal 
conformity refers to the extent that a plan does, indeed, achieve its goals. This is also called 
the outcome of a plan. For instance, once a compact city strategy has realised higher building 
densities, then the inhabitants have to change their mobility behaviour in conformance with 
the assumptions behind the strategy, otherwise the plan will not achieve its goal of mobility 
reduction17. However, Faludi and van der Valk (1994) claim that such a ‘conventional’ 
approach is less appropriate for evaluating strategic planning, like the regional planning 
strategies presented in the previous sections. They argue that strategic planning does not fix 
its objective in terms of a blueprint and, therefore, cannot be evaluated on basis of such a 
fixed end-goal. Instead they argue that evaluating implies asking the question whether a plan 
helps with decision making, regardless of the outcome of this decisions. This, however, does 
not give the evaluator much scope. It may be true that a too rigid evaluation of strategic plans 
on basis of their goals discounts the directive, rather than forcing nature of many strategic 
plans. Nevertheless, strategic planning is action-oriented and, therefore, requires objectives 
and an action plan (Albrechts, 2001). The archetypical planning strategies presented in the 
previous section not only aim to help decision making, they also aim to direct decision 
making towards a particular spatial configuration. Although the archetypes should not be seen 
as blueprints, they are guiding the way. The intentions of each of the strategies elaborated on 
are crystal clear. Consequently, it must be possible to evaluate such strategies by matching the 
effects with the intentions. Perhaps it is not possible to evaluate whether certain quantitative 
targets are achieved, it is, at least, possible to evaluate whether the observed developments are 
in conformance with the intentions in terms of land use and in terms of mobility. Therefore, in 
the following sections, the impact of regional planning strategies on the urban structure and 
mobility are subsequently elaborated on.  

Impact on urban structure  
Arguably, one of the best countries to evaluate the compact city strategy is the Netherlands, 
since this country has a tradition in urban planning and compact urban development. The 
Dutch national government introduced a location policy for both employment and residents in 
the beginning of the 1990s. The Dutch location policy with regard to employment is called the 
ABC-location policy and aims to concentrate businesses as much as possible around public 
transport nodes. The policy was not formally evaluated, but Ginter et al (1999) provided an 

                                                 
17 This difference is often a bit blurred in planning documents since policies that aim to adapt the urban 
structure often aim at both, land use and mobility goals. Adaptation of the urban structure is a goal in 
itself, as well as an instrument to achieve another goal, namely changing travel behaviour of citizens. 
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overview of the available evaluation studies. It appears that the policy did have some positive 
impacts on the distribution of employment. Monitoring data of the Dutch ministry of 
Housing, Spatial Planning and Environment showed that between 1991 and 1996 the number 
of businesses which were not located in the designated areas decreased from 43 to 40%, while 
the number of jobs that were not located in the designated areas decreased from 52 to 49%. 
Since each year only 6 to 7% of all businesses relocate, these changes in the total employment 
distribution are substantial. However, the majority of growth was seen in the designated areas 
around railway stations at the urban fringe (B-locations), and not at the designated areas 
around railway stations near the inner city (A-locations). Hence, the objectives with regard to 
the urban structure were only partly achieved.  
 
Secondly, the Netherlands has a long tradition in residential location policy. Several authors 
have evaluated this policy. Dieleman et al (1999) concludes that the new towns were 
developed as intended, the number of inhabitants of the big cities started to grow again after a 
decade of serious decline and major suburban incursions into the so-called Green Heart, a 
largely rural area in between the main cities in the West of the Netherlands, were avoided. 
Also Bontje (2001) evaluated the Dutch urbanisation policies. He found that the trends in 
population distribution in the Netherlands resembled the trends in Switzerland, England and 
Sweden to a large extent. Because these other countries had very different planning strategies, 
he concludes that the influence of spatial planning in the Netherlands has been very modest. 
Outside the Netherlands Filion (2000) evaluated the compact city strategy applied in Toronto. 
He concludes that the early and extensive post-war rail investment, combined with protective 
measures towards inner city neighbourhoods and measures that encourage redevelopment of 
underused land, has managed to maintain a concentrated core. However, these measures have 
failed in their attempts to induce concentration beyond the inner city, and the urban fringe has 
experienced rapid dispersion. Although they did achieve plan conformity and the designated 
areas were developed as planned, they did not achieve ultimate goal conformity since they did 
not succeed in preventing development in the non-designated areas. 
 
Evaluations on applied network city strategies are found in California and Tokyo. Cervero 
(1997) found that the development of the Bay Area Rapid Transit (BART) system twenty 
years ago in California did not contribute to the development of (a) multi-centric settlement 
pattern. Whereas some nodes of the BART system are well developed, most are not. More 
importantly, the development around freeways in the Bay Area went much faster. Cervero 
concluded that the strategy was based too much on transport measures only, and lacked 
supporting land use measures to develop the areas around the public transport nodes. 
However, also policies that did apply land use policies to develop growth poles have often 
been unsuccessful. Parr (1999) argues that the 1970s and 1980s show many examples of 
industrial growth poles that remained desolate, and new towns which turned into dormitory 
towns. One successful example of an applied network city strategy with multiple peripheral 
secondary centres is found in Tokyo. Sorensen (2001) evaluates the planned polycentrism of 
metropolitan Tokyo on basis of data from 1970 till 1995. He concludes that there has been a 
considerable tendency towards polycentric development in the Tokyo region, although not 
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only confined to the planned secondary centres. This is also regardless of the fact that the core 
area has maintained or increased its dominance as an employment centre. It is unclear whether 
the strategy has limited the dispersion trend by concentrating at least part of the urban growth 
towards the new centres, or whether the strategy has stimulated the dispersion trend because it 
speeded up the process of decentralisation from the core of the urban region to the urban 
periphery. The latter is also one of main arguments against the network city strategy: it might 
promote dispersal instead of controlling it, especially when the concept is used to avoid 
difficult and expensive intensification tasks in the central city (Wegener and Fürst, 1999).  
 
Evaluations on applied dispersed city strategies are not yet published, probably because the 
dispersed city strategy is usually implicit and evaluations are usually aimed at explicit and 
well-defined public policies. However, mainstream literature argues that without planning 
interventions dispersed development is likely to occur, suggesting that a dispersed planning 
strategy does not have to do a great deal to be successful. 
 
The evaluation studies suggest that regional planning strategies which aim to influence the 
urban structure should not focus only on the zones that were intended to grow. It is necessary 
to also examine the urban growth in the non-designated zones and to evaluate whether the 
growth in the other zones is less than the growth in the designated zones. Even though a 
policy may be successful in its attempt to develop a few urban centres, this has little relevance 
when market driven developments in the other zones are similar or even greater. For this 
reason, the evaluation of network city strategies that is presented in chapter 8 will evaluate the 
growth pattern in the complete urban region, comparing the growth in the intended zones with 
the growth in the other urban zones.  

Impact on mobility 
If the impact of a strategy on the urban structure is as it was intended, then this does not imply 
that the intended mobility impact will also occur. Plan conformity does not imply goal 
conformity. Chapter 2 already summarised the literature on the relationship between urban 
structure and mobility. This section is limited to the few ex-post evaluations of applied 
regional planning strategies that aimed to change mobility by adapting the urban structure.  
 
The mobility impacts of the Dutch location policy for employment has been ex-ante evaluated 
by Van Wee and van der Hoorn (1996) and Van Wee (1997) who provide a review of various 
empirical and modelling studies during the period 1984-1993. They conclude that the 
conceptual foundation of the policy is sound and is backed up by empirical evidence. 
Moreover, some ex-post evaluations of individual business cases provide promising results. 
The move of the Chamber of Commerce in Amsterdam towards the area around the central 
station decreased the share of car travel in the modal split of its employees by 50% and the 
move of the ministry of Housing, Spatial Planning and the Environment to a location near the 
central station of The Hague decreased the share of car travel by 30%. These are, however, 
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isolated case studies of public government agencies that moved towards areas around central 
railway stations. The evidence in favour of a mobility impact of relocations towards 
peripheral railway stations is less strong.  
 
When considering the mobility impact of the residential location policy in the Netherlands, 
the evidence is also mixed. Dieleman et al (1999) suggest that there is hardly any significant 
impact on daily mobility, even though the strategy has been well implemented and did result 
in containment of the urban growth in the designated areas. This is only partly confirmed by 
empirical studies of Hilbers et al (1999) and Snellen et al (2005) which did find lower 
mobility levels at brownfield development sites and urban regeneration sites, but did not find 
a lower mobility level at the new compact Greenfield sites. They found, instead, that the 
mobility of the residents living at these new medium density neighbourhoods at the urban 
fringe was higher than average and also higher than the mobility level of residents of more 
remote residential developments. The latter is also found by Van Diepen and Voogd ( 2001) 
who analysed both, the energy use of the daily mobility of residents, and the energy use of 
non-daily activities such as non-daily shopping and leisure activities. The lower mobility level 
at the rural areas, compared to the urban fringe locations, contradicts one of the assumptions 
behind the compact city strategy, notably ‘the further away one lives from the inner city, the 
greater is his or her transport need’18. Despite this somewhat lower performance of the 
Greenfield sites directly adjacent to the existing built up area, Geurs and Van Wee (2006) 
argue that Dutch spatial planning has been successful. They depict what would have happened 
in the Netherlands if no compact urban development policy would have been applied. They 
conclude that without a compact city policy urban sprawl in the Netherlands is likely to be 
greater, car use would have been higher at the cost of alternative modes, emission and noise 
levels in residential and natural environments, and the fragmentation of wildlife habitats 
would have been higher. 
  
The impact of the compact city strategy on mobility is thought to be low due to a variety of 
reasons, in particular an increase in criss-cross movements, an increase in non-commuter 
travel and an increase in the variety of lifestyles (Le Clercq and Dijst, 1998). All three trends 
tend to result in more car travel and seem to dominate land use measures. Dijst (1995) shows, 
for example, that the activity pattern of many types of households is so tight that little time is 
left for transport and, therefore, individual car transport is often preferred over public 
transport or a bicycle. Hence, regardless of the built environment, a household with children 
does often choose for car transport because only this mode allows complex activity patterns, 
both in space and time. As long as land use measures are not accompanied by measures that 
enable people to make use of other modes than the car, such as high quality public transport 
but also delivery services at super markets or collective school transport (Dijst, 1999), they 
will resort in a lower impact than forecasted. This is supported by Williams (2000), who 
argues that land use measures such as locations policies are ‘necessary but not sufficient’ to 

                                                 
18 Naess (1993) already observed this contradiction on basis of research in Sweden.  
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achieve sustainable mobility. Building around public transport stops only increases public 
transport usage if it is accompanied by other transport measures such as parking restrictions. 

Critical success factors  
Under which circumstances do regional planning strategies have impact on the geographic 
situation in terms of the urban structure and the mobility pattern? In section 3.4, I already 
elaborated on those elements of the local geography which are conditional for the successful 
application of regional planning strategies. Here I focus on such elements in the design of the 
plan and the planning system. Other factors that might be important, such as good timing and 
good fortune (Cervero, 1998) and the need for strong leadership (Stead et al, 2004) are left out 
of consideration.  
 
It is often argued that regional planning strategies, like the compact city strategy, cannot be 
implemented because land owners and other stakeholders will find ways to get around public 
regulations. Dieleman et al (1999), for instance, lists four prerequisites that are needed to 
successfully implement a compact city strategy. They argue that there has to be an effective 
strategic planning authority which is able and willing to intervene in decision making of lower 
governments and private land owners, the tax system should be organised on the regional or 
national level since a local tax base is conflicting with the regional planning effort undertaken 
by the compact city strategy, the government should be an active partner on the housing 
market and have instruments to regulate new residential developments, and, last but not least, 
the land market needs to be at least partially government controlled, for example, by local 
land use plans that assign functional profiles to land plots and restrict undesired 
developments. These four prerequisites all assume a wide shared acceptance of the notion that 
the general good sometimes takes precedent over the individual and that public intervention in 
the land market is needed to achieve the spatial pattern that suits most people on the short and 
long term. These prerequisites are, however, largely applicable on any regional planning 
strategy that aims to adapt the urban structure. For instance, Van de Ven (2000) argues that a 
network city strategy will end up in dispersal if the institutional and fiscal structure does not 
enable authorities to restrict urban developments outside the designated areas. Van de Ven 
argues that this is a realistic fear since most cities lack a powerful government at the regional 
scale and an accompanying regionalised fiscal structure.  
 
It is, therefore, likely that the design of the strategy does not determine the success of a 
regional planning strategy, but the power and rigidness of the regional planning system that is 
required to implement the strategy. The regional planning system is the complex mix of 
institutional, legal and fiscal arrangements which enables or hinders city authorities to 
implement a particular regional planning strategy.  
 
The following elements of the regional planning system influence the successful 
implementation of a regional planning strategy. Firstly, the land use legislation seems to be 
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crucial for the successful implementation of regional planning strategies (EMCT, 1995; 2000; 
Banister and Marshall, 2000). Such legislation is further developed in most European cities 
than in American cities. There are, nevertheless, significant differences within Europe. Land 
use legislation is relatively strong in the Netherlands, Austria, Switzerland, Germany and the 
Scandinavian countries, while Italy, Spain and Portugal lack strong land use legislation. 
France and Great Britain are in the middle scale. (Bagnosco and Le Gales, 2000). However, 
the availability of land use legislation does not imply support for regional planning strategies. 
The territorial organisation of regions and the legal distribution of responsibilities may hinder 
this application. Most regions have several geographic layers of governments. Some cities 
have strong regional bodies, enforcing policies and taxes to lower level governments, while in 
other regions the districts are the most powerful bodies, making coordinated action at the 
regional level more difficult. Terhorst and Van der Ven (1997) call these two extreme 
situations the fragmented versus consolidated territorial structure. The territorial complexity, 
both horizontally and vertically, is often one of the most important barriers that hamper the 
implementation of land use and transport planning efforts (Marshall, 2002; Rusk, 1999).  
 
Secondly, the financial organisation of public policies in the area of land use and transport is 
an important barrier for the implementation of regional planning strategies. Land use and 
transport planning objectives, defined at the regional scale, may easily be set aside if local 
economic interests are at stake, due to the inter-municipal competition. For instance, 
peripheral municipalities may refuse to limit building activity on their territory and this may 
effectively undermine a compact city strategy at the regional scale. Municipalities may also 
refuse to limit developments around highway infrastructure and this may undermine network 
city strategies that aim to concentrate urban developments around public transport stops. 
Summers (1999) argues that difference in relationships between central and local 
governments in the United States and Western Europe is one of the most important 
explanation for the large differences in urban structure between both continents. Local 
governments in the United States improve their financial situation if they built new businesses 
and houses since this enlarges the local tax base (Rusk, 1999). The fiscal system in most 
European countries is much more centralised, although the tendencies towards fiscal en 
financial decentralisation and privatisation have increased the accountability of municipalities 
in Western European countries and made municipalities more receptive to strategies to 
increase local investments (Salet et al, 2003). Besides the financial organization of the land 
use sector, also the financial organisation of the transport sector can influence the potential 
success of regional planning strategies. In particular gasoline taxes and public transport 
subsidies may be important determinants of travel behaviour of European citizens since both 
variables differ considerable between European cities and countries (EMCT, 1995; ICLEI, 
2005).  
 
Thirdly, regional planning strategies, like those presented in earlier sections, assume good 
cooperation and collaboration between land use planners and transport planners. If not, one 
might get mismatches between land use plans and measures and mobility plans and measures. 
The variation between cities on this position is high and this is reflected in the institutional 
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setting (Stead et. al., 2004). Some cities have integrated land use planning and transport 
planning in one department while in other cities the sector departments are relatively 
independent. It is also within steering groups and with regard to the role and responsibilities 
of the aldermen that the segregation between different sectors can be noticeable. One of the 
most important problems that have to be dealt with is the temporal differences of events in the 
land use planning sector and events in the transport planning sector (Bertolini and Spit, 1998). 
A flexible organisation is needed which is capable of managing the, largely market driven, 
dynamics in land use and transport on time. 
 
Fourthly, the planning system should be backed up by a common consensus in the urban 
society that there is also a need for urban planning. If we compare the attitude with regard to 
urban planning between Europe and the United States then one could say that urban planning 
has a long tradition in most European cities. Urban governments are often deeply involved in 
city revitalization, and many cities have some idea and some kind of strategy to protect 
cultural heritage, control urban expansion and to identify, restrict and stimulate possible 
development locations. Nevertheless, there are also large differences in cultural attitude to 
land use and transport planning between European countries and cities. In some countries the 
popular opinion is in favour of land use and transport planning, for instance in the 
Netherlands (Faludi and Van der Valk, 1994), while this approval is lacking in other 
countries, for instance, in most Southern European countries. Also the perception of one of 
the major driving forces behind land use and transport policies, i.e. the environmental 
problems, differs between countries. In the Netherlands, Switzerland and Austria there is high 
awareness of environmental problems, while in Italy, France, Great Britain and all Eastern-
European countries this awareness is much lower (Pucher and Lefevre, 1996).  
 
Finally, the success of regional planning strategies is also dependent on the efforts in other 
areas of public interest, on important public efforts to provide social housing and on public 
efforts to maintain green and agricultural areas. Downs (1999) mentions that the tradition of 
socialist or labour parties in Europe is one of the most important factors explaining 
differences in land use planning and, consequently, land use and transport strategies. 
Especially the existence of urban renewal programs, backed up by substantial public 
investments, may for instance enable compact city strategies. 
 
The importance of these institutional, legal and fiscal arrangements, present certain 
implications when answering the fourth research question that aims to determine under which 
circumstances these strategies can have an impact on the urban structure and mobility. To 
evaluate this impact it is necessary to examine cases that satisfy these prerequisites. The 
selection of the two case studies in chapter 8, where the impact of the network city strategy is 
evaluated, is based on these conditions. 
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3.5. Discussion  

This chapter gives some preliminary answers to the second, third and fourth research question 
which aim to examine what spatial planning strategies, in terms of urban structure and 
mobility, are observed in Western Europe, and what mutual relationships exist between these 
planning strategies and the urban geography.  
 
The second research question focuses on the relationships between land use planning and 
transport planning in Western European cities, and the application of regional planning 
strategies in terms of urban structure and mobility. In this chapter a definition of land use and 
transport planning has been given on the basis of a literature review. The literature review 
also revealed that conceptions of land use and transport planning differ between authors. 
Therefore, it might be good to examine how land use and transport planning is conceived by 
practitioners in European cities and to what extent this differs from the definitions found in 
literature. This will be done in chapter 6.  
 
Furthermore, this chapter has presented three archetypical regional planning strategies, i.e. the 
compact, network and dispersed city strategy. The main differences are summarised in Table 
2.2. It is assumed that European cities, being at the frontier of sustainable urban planning and 
often being used in literature as exemplary, apply such strategies, in particular the compact 
city strategy. It remains, however, to be seen to what extent this assumption is valid. How are 
these ideal planning strategies conceived in European cities and to what extent do they really 
drive policy development? Examining applications of these strategies, and particularly the 
concrete projects and measures that are associated with these planning strategies can help to 
achieve a better understanding of actual applied planning strategies. Firstly, it can be 
determined which of the identified archetypes are indeed used in practice by city authorities. 
European cities are often presented to be good examples of compact city strategies. But do the 
strategies applied in many cities really resemble the sketch of the compact city that circulates 
in literature? The planning strategies of European cities may be more oriented on compact 
development than the strategies applied in Northern American cities, but this does not imply 
that they rigorously apply all compact city guidelines. Second, it can be determined which of 
these interpretations of each planning strategy comes closest to actual planning practice. In 
this chapter different interpretations of the compact and the network city strategy were 
presented. For instance, three interpretations of the network city strategy were elaborated on, 
each resulting in different development guidelines. It is interesting to see whether cities are 
indeed promoting new centres at the urban fringe and where these new centres are located. 
Are these new centres designed to be similar to the inner city and are they allowed to compete 
with the inner city, or are they designed monofunctional and meant to accommodate the few 
land intensive urban functions that cannot be accommodated in the inner city? These 
questions are driving the empirical research in chapter 6, where the application of regional 
planning strategies in nineteen European cities is examined.  
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Table 2.2: Differences between regional planning strategies 

PLANNING STRATEGIES  
Indicator Compact Network Dispersed 
The number of urban centres  dominant inner city multiple urban centres no centres 

Hierarchy between centres subservience competition competition 

Functionality sec. centres monofunctional multifunctional market driven 

Location of fun shopping inner city multiple centres everywhere 

Location of retail inner city multiple centres everywhere 

Location of dining and nightlife  inner city multiple centres everywhere 

Location of upper level jobs inner city multiple centres everywhere 

Suburbs dormitory towns self contained towns market driven 

Density inner city  should increase should stabilise market driven 

Density secondary centres low high market driven 

Infra. investments priorities  radial lines tangential lines grid of roads  

 
The third research question is about the conditional relationship between urban geography and 
regional planning strategies. Planning strategies have to be tailor-made. This dependence is of 
planning strategy on the local urban geography is also seen in the assumptions behind 
planning strategies. For instance, the network city strategy can be conceived as a response to 
general developments in the economy. The network city is thought to be better suited to 
respond to the flexible demands of globalisation and regionalisation, structural economic 
change and the new conditions in which municipal politics are embedded (Arndt et al, 2000; 
Ven, 2000). This implies that such structural economic change is also a condition for the 
strategy to be applied. Another stream of thought argues that the network city is a response to 
urban growth and congested inner cities (Crookston et al, 1996; Williams, 2000). This implies 
that sufficient city size and continuing urban growth are prerequisites. Without these 
prerequisites it makes no sense to apply the strategy. In section 3.4 several factors were listed 
which could place conditions on the applicability of a regional planning strategy. These 
factors can be found in the land use and transport system and in the socio-economic and 
demographic composition of cities. In chapter 7 the relative importance of each of these 
factors is examined, particularly in relation to the application of the compact city strategy and 
the network city strategy.  
 
Finally, the fourth research question is about the impact of regional planning strategies on 
urban geography. Does regional planning strategy work? Do they achieve what they are 
aiming at? Section 3.5 shows that the examined literature is divided on this issue. There might 
be an impact on urban structure but it remains unsure whether the desired change of mobility 
patterns also occurs. The somewhat disappointing empirical evidence so far in favour of the 
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relationships between planning, urban structure and mobility, might be explained by the 
applied research approaches that aim to isolate the impact of individual measures and focus 
on relatively short term impacts, while the benefits of a good urban structure will manifest 
itself only at the long term and only when other elements of the land use and transport system, 
such as gasoline prices and public transport supply, are also adapted (Wegener and Fürst, 
2000; Williams, 2000). Modelling studies like the Propolis study (2004) have shown that only 
when a well balanced policy package with both, land use and transport measures, is 
introduced, the land use measures will have a significant impact. The study also showed that 
if such policy packages are implemented, then the resulting impact is higher than the sum of 
the impacts of the individual measures due to synergy-effects. However, in most cities the 
condition of balanced land use and transport policy packages is not satisfied. In particular, the 
measures are lacking that discourage individual car transport. Hence, it is difficult to draw 
final conclusions on basis of case studies in cities. Another argument that supports the claim 
that adapting the urban structure to mobility needs is recommendable anyway, is the low costs 
of such policies. Developing the right urban structure is a ‘no regret’-policy (Van Wee, 2002). 
A city has to build houses anyhow, so why not put them in the right place? Furthermore, 
section 3.5 showed that not the design of a strategy determines the possible success, but the 
quality of the local planning system. The impact of regional planning strategies like those 
presented in this chapter should become visible if three conditions are satisfied. Firstly, the 
urban region should have a local planning system with enough power and instruments to not 
only promote specific urban developments, but also restrict non-desired developments. 
Secondly, this region should also apply transport policies that support the intended urban 
structure and the intended mobility impact. And thirdly, the city authority should persist in 
their regional planning strategy over a sufficient period of time. In chapter 8 this hypothesis is 
tested by evaluating two cities, one city that satisfies these three conditions, i.e. Amsterdam, 
and one city that does not, i.e. Rome.  
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CHAPTER 4  

RESEARCH APPROACH 

The four research questions of this study are examined by comparing the urban structure, the 
mobility pattern and the regional planning strategies of various European cities. Comparative 
urban research has added significant value to planning purposes since many phenomena in 
cities are more or less similar, not only with regard to urban dynamics but also to spatial 
planning. In this chapter the research method is outlined. In section 4.1 the advantages and 
disadvantages of comparative urban research are briefly reviewed and in section 4.2 two 
approaches to comparative urban research are elaborated on. Then the research method 
applied to answer the first research question on urban structure and mobility is detailed in 
section 4.3. It is outlined which cities are compared, how urban regions are demarcated and 
how data is collected and harmonised. The same in done in section 4.4 with regard to the 
second research question on applied regional planning strategies. Finally, section 4.5 includes 
a brief note on the method used to answer question 3 and 4, both deal with interrelationships 
between urban structure and mobility on the one hand and regional planning strategies on the 
other hand.  
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4.1. Comparative research 

The debate on the value of comparative research in social and geographic science has a long 
history. In the beginning of the 20th century human geographers and social scientist argued 
that aggregates of humans are theoretically – and to a high extent also practically – 
unpredictable. In their view the science of humans, as distinct from inquiries of the natural 
sciences, has unpredictable and dynamic values and opinions, influencing their behaviour in a 
decisive manner. Relationships found today are not necessarily valid tomorrow. Christaller 
broke with this idiographical research approach, i.e. producing findings about singular 
phenomena, while developing his theory of central places in 1933. He claimed that, taking 
into account that each city or region is unique, they also have similarities and therefore it 
should be possible to develop a general theory on cities or regions. This nomothetical 
approach, i.e. aiming to generalize singular phenomena, is applied by Naess and Saglie (2000) 
on the issue of land use and transport interaction. They take stand against the resistance of 
many ‘social’ researchers to apply the inductive-statistical probability relationships. They 
agree with the impossibility to derive universal laws in social science, but reject the idea that 
probability relationships cannot be valid in a certain temporal and spatial context. There are 
many examples of land use and transport interaction where such probability relationships are 
obvious and even trivial, as was explained in section 1.3.  
 
In particular in recent decades, urban comparative research has become common practice in 
both the academic and, to a lesser degree, the professional practice. For academic purposes 
comparative urban research has important benefits. It helps to gain a better understanding of 
new phenomena in different contexts. Research within one region or even within one country 
has the advantage that data is better comparable and available, but it has the disadvantage that 
local conditions can only be varied with expensive or even impossible experiments. For 
example, to study the relationship between urban structure and mobility one could analyse 
individual behaviour in Dutch cities and find no strong relationship exists. This might, 
however, be caused by the fact that all Dutch cities have similar urban structures and similar 
mobility patterns since the urban structures are developed within the same institutional, fiscal 
and legal framework and the individual mobility behaviour is dependent on the same cultural 
background. Hence, the variance on the examined dimensions is not significant from the start. 
To enlarge the variance one can enlarge the sample of examined cities, or one can resort to 
theoretical exploration, for example, on basis of land use and transport models. The latter 
approach does have advantages, most importantly the ability of models to vary all relevant 
dimensions systematically and simulate the impact. Their main disadvantage is, however, the 
dependence on the assumptions on which each model is based and its simplifications of the 
real world.  
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Comparative research has also added value for planning practitioners in cities. It provides 
them with a reference for their cities performance and enables them to learn from one another. 
Benchmarking can make cities aware of problems or can enable them to interpret and assess 
observed problems. The experiences in other cities can be used to acquire new ideas, to obtain 
knowledge about the effectiveness and feasibility of policies and to identify barriers and 
solutions that might emerge during the implementation (see for example Martens and 
Eijkelenberg, 2004).  
 
Comparative research, however, also has its drawbacks. Within an urban comparison it is 
impossible to only vary the relevant variables and maintain all other variables constant. Large 
samples might help to control the most important variables, but offers no guarantee. 
Moreover, the collection of urban data is expensive and methodologically complex. Cities 
often use different definitions and measurement methods and comparable data is frequently 
not available. Conducting one’s own survey is expensive and, for example with regard to 
disaggregated employment data, often impossible. 
 
It is important to distinguish comparative studies which aim to compare the behaviour of 
individuals or households from studies that aim to compare the dynamics of urban structures, 
whether the structures are spatial, political or institutional. In the previous case the research 
objects are individuals or households and one city can contain many observations. Due to 
these high sample cumulates, such research usually applies standard statistical techniques like 
multilevel models, i.e. regression models that are capable of including both aggregate and 
disaggregate data (f.e. Schwanen, 2003). In the latter case, when the behaviour of individuals 
is not studied but the dynamics of cities, for instance the development of the urban structure, 
the mobility pattern or the institutional structure, then the research object is the city itself and 
in such a case one city equals one observation. Applying statistical techniques is usually much 
harder. Sample sizes are usually small due to the high cost of data collection and the 
heterogeneity is noticeable in any sample of cities.  
 
It is also important to distinguish urban comparison studies from national comparison studies. 
National comparison studies are common practice due to availability of data and funds at the 
national level. Unfortunately, conclusions based on national comparisons are often incorrect 
since the units of analysis differ too much. For example, if one compares the Netherlands with 
France, then one is likely to find that the highway density in the latter is lower than in the 
highway density in the former. It is, however, incorrect to draw conclusions on the transport 
planning practice in both countries on basis of this observation since the difference is largely 
explained by the difference in urbanisation. The Netherlands is largely urbanised, while 
France is mostly rural. A better comparison would be to compare Lyon with Amsterdam, or 
Bordeaux with Utrecht. If one compares cities of comparable size then the observed variation 
in, for instance, highway density cannot be explained on basis of differences in urbanisation 
and therefore such difference might be explained by differences in transport planning. Snyder 
(2001) gives, in contrast to national comparisons, three advantages of regional comparisons. 
Firstly, regional comparison studies enable researchers to enlarge their sample and mitigate 
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the problem of “many variables, small sample”. The high costs of data collection at the 
regional level, thereby restricting large samples, may however reduce the relevance of this 
first argument. Secondly, it enables one to capture the heterogeneity within countries and it 
prevents miscoding of cases. Cross-national research often relies on national-level means to 
code cases, and this produces a bias in the analysis. For example, if the United States and 
Europe are compared, the former is usually coded as an example of a country with low urban 
densities while the later is coded as an example of a country with high urban densities. 
However, cities like New York and Boston have similar or even higher densities then cities in 
Europe. The national mean conceals these differences. Thirdly, it enables researchers to 
analyse the often spatially uneven nature of major processes of political and economic 
transformation. This is, in the context of this research, the most relevant argument. Urban 
structure, mobility and the related planning approaches do differ between cities, and to obtain 
a good understanding it is necessary to examine the regional level, like is done in chapters 5 
to 9. 

4.2. Variable-wise versus case-wise 
comparisons  

Urban comparison studies that aim to study urban dynamics can be distinguished into two 
approaches. The first approach, i.e. the variable-wise comparison, uses comparison of cities to 
identify generalized relationships between predefined variables. To identify such a 
relationship one usually collects and compares data on a few variables but from many cities. 
Such a, generally quantitative, approach helps to deepen the understanding of particular 
relationships, although it must be said that the found relationships are usually indicative rather 
than decisive. A good example of this approach is the work done by Newman and Kenworthy 
(1989; 1999) which analysed data from 37 cities around the world.  
 
A second approach is the case-wise comparison approach. This approach uses comparisons of 
cities to study relationships between a phenomenon and the urban context. As opposed to the 
variable-wise comparison, this approach aims to collect and compare, generally qualitative, 
data in a few cities but on many variables. This approach is also called “in-depth case 
studies”. An example is the comparison of the spatial organisation of property rights between 
Brussels and Amsterdam by Terhorst and van de Ven (1997). Their analysis is rich in detail 
and they consequently had to limit their comparison to two cities only.  
 
A mix of both approaches is also possible. For instance, Cervero (1998) characterises his 
approach to probe associative relationships between urban densities, land use composition and 
rates of public transport usage, as a ‘variable wise-analysis within a framework of case-wise 
analysis’. This means that he studies cities by collecting both qualitative and quantitative data 
on the same set of indicators. The case studies are presented individually and only in the 



75 

concluding chapter is it aimed to generalise the findings by identifying similarities between 
the cases.  
 
The comparisons of European cities and planning strategies presented in this book are mainly 
variable-wise comparisons. Only the last empirical chapter, chapter 8, presents a case-wise 
comparison. In the next two sections I will elaborate on the approach chosen for each research 
question.  

4.3. Comparing urban structure and mobility 
between cities 

The first research question of this book aims to observe urban structure and mobility patterns 
in Western European cities and to examine the interrelationships. This requires geographic 
analysis, mapping urban structures and mobility patterns of individual cities. The most 
suitable method is variable-wise comparison, since the two study objects i.e. urban structure 
and mobility, can be quantified and studied in isolation from the urban context. Detailed 
spatial data on employment patterns is needed to measure the urban structure and household 
survey data is needed to measure the mobility pattern of a city.  

Availability of comparative urban data  
An inventory of existing international data sets indicates that data collection is still largely 
project-based (Martens and de Jong, 2004). This implies that the selection of indicators is 
dependent on the specific project goal and that there is, therefore, usually no procedure for 
updating and maintaining data sets. The European Common Indicators was a project 
commissioned by the European Commission that surveyed 144 cities and managed to collect 
transport data and urban design data on 30 cities. There was however no maintenance of the 
data set after the project stopped. The same is true of the Cities21 dataset of the International 
Council for Local Environmental Initiatives that contains 30 cities, and the Dobris assessment 
of the European Environmental Agency which contains relatively detailed transport data for 
51 cities. Some projects manage to receive funds for updates. For instance, the Urban Audit 
data set, adopted by Eurostat, as well as the dataset of Newman and Kenworthy, adopted by 
the International Union of Public Transport, have been updated once. The Healthy Cities data 
base, funded by the World Health Organisation, has been updated twice. These updates are 
however often more than just updating the data. The sample of cities and also the indicator 
selection and definition often differs, since data collection is usually dependent on the 
cooperation of local partners.  
 
Close examination of these datasets shows that most of the above mentioned projects tried to 
use and harmonise existing data from national sources. Some of them relied on their own 
international survey, thereby surmounting the problems of data harmonisation, for example 
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the European Common Indicators data set. This method is however rather expensive and it is 
difficult to update data. The other approach, working closely together with local statistical 
offices, seems more promising. Eurostat has also adopted this approach for most of its 
statistics. The agency is, however, reluctant to engage in urban statistics, because this implies 
building up and maintaining contacts with the statistical offices of hundreds of cities while 
they are used to maintaining contact with 25 national statistical offices. Moreover, the 
collection on land use and transport is usually sector based and non-integrated (Van der Walle 
et al, 2004) and it is therefore, unsure whether one point of contact per city will be suffice. 
Recently they tested the approach in the Urban Audit project by surveying the statistical 
agencies of 158 European cities. The data that was obtained is included in the NewCronos 
database of Eurostat. The response was relatively low. On important mobility indicators like 
the mode share of public transport only around 25% of cities included data. This still provided 
a dataset of around 40 cities, but unfortunately, the cities that provided data differs at each 
indicator. Cross-sectional analysis is therefore difficult. 

 
In sum, harmonised data at the European level is scarce and fragmented. The few data that is 
available does not match the requirements of this research since it lacks detailed spatial data 
required to determine the urban structure. Therefore, to answer the research questions I had to 
rely on my own data collection. This also enabled me to make my own decisions about the 
inevitable trade offs between harmonisation requirements and data availability that are typical 
for international comparative research.  
 
I was able to collect data through a European research project19 which was executed by a 
consortium of European research institutes in the period 1996-1999. Due to this research 
project I was able to use local partners to collect data, and to have detailed discussions with 
local experts on data definitions and measurement methods, both by phone and email as well 
as on several consortium meetings. This has proven to be most valuable. Newman and 
Kenworthy (1999) already wrote that without close-control, cross-checking, reality testing 
and validation of data it is almost impossible to achieve useful international urban 
comparative data. Inclusion of local partners who know their way around the local data 
infrastructure and who have expertise on the local situation to validate data is inextricably 
connected with urban comparison studies. Eurostat (2004), for instance, works with a 
hierarchical system of checks in which national coordinators collect and cross-check data 
comparability within their own country, while Eurostat itself cross-checks data comparability 
between countries. 

                                                 
19 The SESAME project, carried out for the Transport Directorate-General (DG VII) of the European 
Union, as part of the Urban program within the 4th Research and Development Framework Program. 
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Selection of urban regions 
The compiled database included data on various aspects of land use, transport supply and 
travel demand in 40 Western European cities. The cities were chosen on basis of data 
availability and on basis of the desire to obtain a sample that represents cities in Western 
Europe, i.e. small and middle sized cities. Several tests were done on the data to check their 
usefulness in the framework of this study, i.e. the study of urban structure and mobility. It is 
especially the availability and definition of the employment statistics at district level and the 
comparativeness of applied zoning systems that were checked, since both are crucial in the 
case of comparing urban structures. The central European cities that were part of the East-
block, prior to 1989, were excluded since their urban structure and especially their mobility 
pattern are far too different from those found in Western European cities. Whereas 
comparisons of Western- with central-European cities are interesting for other purposes, it 
should be regarded as a study in itself (see also chapter one where I elaborate on the 
disadvantages of urban comparison studies which allow too much variation in the sample). 
After these checks, 17 of the 40 cities were excluded from further analysis. Especially the 
availability of comparable employment data on a district level resulted in many cases in 
exclusion. 
 
I advanced with a sample of 23 urban regions, primarily middle-sized cities (Table 4.1 and 
Figure 4.1). Around 80 percent have more then 250 thousand residents but less then 1,5 
million residents. This can be considered to be a better representation of cities in Western 
Europe than previous comparison studies which put the focus on metropolitan areas of global 
importance (for example van der Cammen, 1988; Angotti, 1993; Newman and Kenworthy, 
1999). The sample contains mainly French and German cities, comprising eighty percent of 
the sample. Besides these, Dutch and Swiss cities are included.  

 

Table 4.1: Sample of urban regions used to study the urban structure and 
mobility patterns in Europe 

1 Aachen  9 Grenoble  17 Nancy  

2 Amsterdam  10 Hannover   18 Saarbrücken  

3 Angers    11 Kassel    19 Saint-Etienne 

4 Bern     12 Lyon     20 Strasbourg  

5 Bonn     13 Marseille   21 Toulouse   

6 Bordeaux   14 Munchen    22 Wiesbaden   

7 Breda     15 Nantes   23 Zürich    

8 Eindhoven   16 Nürnberg   
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The sample can be considered to be a representation of the North-Western urbanised heart of 
continental Europe. Although it is clear that the sample does not fully represent for Western 
Europe and certainly not all of Europe, for practical purposes I will sometimes use the noun 
‘Western Europe’ or even ‘Europe’ instead of the longer but more correct denomination 
‘North-Western Europe’. 
 
 

 
Figure 4.1: Geographic distribution of urban regions used to study the 

urban structure and mobility patterns in Europe (size of the star reflects 
city size) 

Demarcation of the urban region 
I have made use of existing local data from various sources. To apply existing data, it is 
necessary to harmonise the different spatial entities for which data is collected. Differences in 
zonal definitions are one of the most important sources of bias in spatial comparison studies. 
Urban regions can be demarcated on basis of administrative boundaries, land use or functional 
relationships. 
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The advantage of using administrative boundaries is the fact that they are widely used for 
statistical purposes. Most statistical agencies use administrative units for their data collection 
and presentation. A disadvantage is that political boundaries often have no relationship what 
so ever with reality. These borders were defined centuries ago and only minor changes have 
been made. It is more realistic to define the border of a city on basis of observed land use 
characteristics. A city could be defined on the basis of a continuous built-up surface, but this 
would still not capture most dormitory towns that do have tight functional relationships with 
the city, for example because many of their residents make use of the services and the 
employment opportunities in the city. It is therefore best to define the urban region on the 
basis of functional relationships, measured by for example the number of commuters (Casaso-
Diaz, 2003, Van der Laan, 1998). Hence, for the purpose of this study, I aimed to obtain a 
functional definition of all urban regions in the sample. I did not make a definition up myself 
but relied on local demarcations of the urban region, defined and used by local statistical 
agencies.  
 
The following procedure was followed. Local practitioners in the cities were asked to identify 
regional statistical units for which land use and transport data were available. This approach 
has also been used by Eurostat in their Urban Audit (Eurostat, 2004). Most cities have one or 
two of these regional units. For example, in the Netherlands the ‘stadsgewest’ and the 
COROP-areas are often used to define the urban region. The regions, as well as the criteria 
used to define the regions, were compared on the basis of data availability and comparability. 
It appeared that the travel demand survey areas matched very well with the urban region 
definition that is needed for this research. After executing checks on basis of maps and 
residential data, it was decided that the travel demand survey areas in France and Germany 
are roughly comparable and practical for the purposes of this study. In the Netherlands and 
Switzerland the transport survey is organised nationally and, therefore, no regional definition 
is used in these surveys. Nevertheless, a definition of the region similar to the regions chosen 
in Germany and France was available and, again, after executing some checks on basis of 
maps and residential data, it was decided that the ‘stadsgewest’ definition in the Netherlands 
and the agglomeration definition in Switzerland are most appropriate for the comparative 
purposes of this study. This is, of course, a practical approach. Ideally one would like to 
rigorously apply the same criteria to all cities, defining urban regions which are completely 
similar. However, such an approach would limit and in most cases exclude, the possibility to 
make use of local statistical data. Hence, the applied approach is more appropriate for the 
purpose of this study, which is comparing urban regions on the basis of local statistical data. 
The local statistical areas used are summarised in Table 4.2. 
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Table 4.2: Local definitions of the urban region, the central city and the inner 
city 

 
Country 

Definition of the 
local urban area 

Definition of the 
central city 

Definition of the 
inner city 

France 

 

Travel demand 
survey area 

Commune centre Inner city as defined in the 
travel demand survey 

Switzerland Agglomeration 
(only communities 
within one Kanton) 

Community Central Stadtkreis  

Netherlands Stadsgewesten Gemeente  Inner city as defined by 
municipality in their 

statistics 

Germany Travel demand 
survey area 

 Kreisfreie Stadt  Inner city as defined in the 
travel demand survey 

Internal zoning 
To determine the urban structure of urban regions, more spatial detail is needed. Therefore, 
data was collected for both, the region and the central city (Figure 4.2). Such a concentric 
zoning system of an urban region does not fit with the purpose of this study, namely 
investigating polycentric development patterns. It would be preferable to collect both land use 
and transport data on not only the inner city, but also on secondary centres. However, almost 
all local statistical agencies, including those responsible for transport surveys, do not 
distinguish the secondary centres. They usually report on the urban region and the central city. 
Therefore, data has been collected for these two zones only.  
 
The central city is defined as the most populated basic administrative unit. The name of the 
whole urban area is often the name of the central city. For example, the municipality of 
Amsterdam is the central city within the urban region of Amsterdam. Controls were executed 
to check whether the size of the central city, relative to the region, were more-or-less similar 
in all the cities examined. These controls showed that the French central cities were too 
small20 and not comparable to other central cities in the sample. Hence, an aggregate is made 

                                                 
20 The size of the local zones varies widely from one country to another and even from city to city. For 
instance, the average size of a «commune» in France is 15 km2 (for 1,500 inhabitants) and the average 
size of a «gemeente» in the Netherlands is 63 km2 (for 23,200 inhabitants); in France, the «commune» 
Marseilles is 241 km2 (for 800,300 inhabitants) and the «commune» Nancy is 15 km2 (for 99,300 
inhabitants). 
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which in terms of surface and residents, relatively to the region, resemble the central cities in 
the other cities of the sample21. After including the correct French central city definition, the 
central cities in the sample are reasonably well comparable. Within the sample of 23 cities, on 
average 52% of the regional population is living in the central city, with a standard deviation 
of 16% (see appendix 1).  
 

 
 

Figure 4.2: The zones used to measure the urban structure of regions 

 
In addition to the data collection for the urban region and the central city, an extra effort is 
made for the collection of employment data on district/ward level. This was needed to 
determine the urban structure of cities. Within the central city, the districts are usually 
neighbourhoods. Outside the central city, the districts are usually municipalities. On average 
there are 30 districts per city, but the variation is high. It was aimed to harmonise the size of 
the districts and therefore, small cities have far fewer districts than larger cities.  

Data sources 
A key principle in international data comparison is ‘output harmonisation’. This means that 
the definitions of the concepts behind indicators are fixed, and the production of suitable data 

                                                 
21 This aggregate was made by the French institute CERTU in co-operation with the French national 
statistical office INSEE. 
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for these indicators is left to available local statistics, using the Current Best Method (CBM) 
approach. A CBM for a given indicator in a given country depends on the statistical 
infrastructure, data availability, the availability of computable tools and expertise, and similar 
conditions (Eurostat, 2004). 
 
The mobility data I used is based on household surveys, while the land use data is a mix of 
census data and survey data. The mobility behaviour surveys are conducted either by public 
organisations (The Netherlands, Switzerland, France), or by private research institutes, 
commissioned by public bodies (Germany). Some of them are national surveys, covering the 
whole country and being carried out on a regular basis (The Netherlands, Switzerland), others 
are limited to single cities or regions (Germany, France). Despite these differences, the used 
methodologies are more or less comparable: all surveys are household-based and employ 
travel diaries22. The surveys used were all conducted within the period 1988-1995. The 
average sample size was 5301 but did vary considerably depending on the size of the city. The 
sample sizes were all suitable for analysis at both the regional and the central city level. The 
response rate also differs between European countries and was on average 87 percent. In the 
Netherlands the response rate was lowest (56%) while in France the response rate is highest 
(100%). The difference is explained by the method of data collection. In France the survey 
was executed by face to face interviews, while the others cities used posted diaries, sometimes 
combined with other communications. In the Netherlands, France and Switzerland a stratified 
random sample was used. In Germany a simple random sample was used, but the data was 
corrected for socio-demographic differences.  

Data adjustment 
It is well known that there are many methodological differences between surveys, and that 
caution is needed when using data from multiple surveys. Much effort is put into the 
identification and selection of comparable data. When differences occur, it is assessed to what 
extent the difference could impact the data, and whether it is needed and possible to 
harmonise the data, using adjustment factors. For the adjustments, other data sources were 
used, such as data from national surveys and from secondary literature. In this research the 
following adjustments have been made (see for more detail Appendix 2):  
• The French data is based on workdays and has therefore been converted into weekday-

data.  
• The German data has been adjusted to compensate for the omission of trips longer than 

100 km.  
• The French data on fatal accidents has been adjusted to correct for differences in the 

definition of a fatal accident.  

                                                 
22 The data was collected in 1996-1998 within the context of the SESAME-project. The research reported 
in this thesis was, however, not part of the project and is the sole responsibility of the author. 
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• In four German cities missing regional values have been estimated on basis of auxiliary 
data, in conformance to the guidelines of Eurostat (2004) on cross-European urban 
comparison of statistics.  

  
Other differences in the data were considered to have minor impact and were left 
unchanged23.  
• The survey method varies. Some cities have interviews while others work with mailings. 
• The survey period varies. In Switzerland and the Netherlands data is collected all year 

round. In Germany the data is weighted to make it all- year-round. In France data is 
collected between October and April. 

• The age limits vary. In the Netherlands data is collected for people of 12 years and older, 
in France for people of 5 years and older; in Switzerland the lower limit varies between 2 
and 5 years and in Germany all age groups are surveyed. 

• The inclusion of short trips varies. In Switzerland trips below 50 meter are excluded 
while in the other countries all short trips are included (although even then many 
respondents forget to register their short trips). 

• The year of the transport survey varies between 1988 and 1995. 

4.4. Comparing regional planning strategies 
between cities 

Selection of urban regions 
For the other three research questions a second sample of cities was used. The assumption 
behind the second, third and fourth research question is that integrated land use and transport 
planning is well developed in Western Europe, and that studying examples of such land use 
and transport planning could help to achieve a better understanding of the mutual interaction 
between the regional planning strategies and urban geography. Hence, it is not aimed to give a 
comprehensive overview of regional planning strategies used in Europe, and it is therefore not 
necessary to use a sample of cities that is representative for urban Europe or part of it. Instead, 
a sample of cities that have proven to be at least active in the area of regional planning 
strategies is required.  
 
I was able to collect the data I needed with help of a second European research project24 that 
was executed by a consortium of European research institutes in the period 2000-2004. The 
case studies in each country were selected on basis of their proven relevance to regional land 

                                                 
23 The assessment was based on expert opinions of consortium members of the SESAME-project. 
24 The TRANSPLUS project, a project executed under the “City of Tomorrow and Cultural Heritage” key 
action of the 5th Research and Development Framework Program of the European Commission. 
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use and transport planning. Moreover, it was the intention to obtain a good distribution of 
cities over Western Europe in order to capture the heterogeneity of planning practices within 
Western Europe. The selection was done by national research institutes that were included in 
the research consortium. The sample of European cities included 23 European cities, selected 
out of an initial scan of 70 cities. After cross-checking the data of the 23 selected cases, I 
excluded four cases because the data provided contained gaps and inconsistencies that made 
them unsuitable for the purposes of my research. Hence, I advanced with a sample of 19 
cities. The cities are listed in Table 4.3 and the geographical distribution can be seen in Figure 
4.3. 
  

Table 4.3: Sample of urban regions used to study regional planning strategies 
in Europe 

1 Aalborg 8 Croydon 15 Münster 

2 Amsterdam 9 Dresden 16 Nantes 

3 Barcelona 10 Ghent 17 Rome 

4 Bilbao 11 Groningen 18 Tübingen 

5 Bristol 12 Helsinki 19 Vienna 

6 Brussels 13 Lisbon   

7 Bucharest 14 Merseyside   

 
 
Most urban regions selected are free-standing with only a few being part of a larger 
conurbation, such as Croydon being part of Greater London and Amsterdam being part of the 
Randstad. The sample includes a mix of small, middle-sized and large urban regions. Note 
that this sample of cities has a wider geographical scope than the first set of North-Western 
European cities presented in Table 4.1. This sample includes besides North-Western European 
cities also four Southern European cities, three British cities, two Scandinavian cities and one 
Central European city. 

Measuring planning strategies 
The research objects of the second, third and fourth research question are regional planning 
strategies. To observe planning strategies of city authorities, one cannot make use of existing 
statistics. Planning strategies are not captured in numbers like urban structure and mobility. 
Instead, planning strategies are described in policy documents. Whereas it is difficult to 
compare statistics on urban structure and mobility due to differences in definitions and 
measurement methods, it is even more difficult to compare planning strategies at the 
international level. Planning strategies are often multidimensional and they are not always 
unambiguously defined. They are often a product of compromises between conflicting ideas 
and in many cases they seem holistic in purpose, aiming to capture as many opinions as 
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possible. Moreover, concepts and vocabularies of the planning profession differ between 
cities and countries. For example, the regional economic concept of polycentric development 
and the residential concept of concentrated deconcentration are often mixed up. Cities that 
claim to have a polycentric urban structure do not necessarily have a polycentric employment 
distribution. Sometimes a polycentric urban structure only refers to the residential settlement 
pattern, not to the spatial pattern of employment.  
 

 
 

Figure 4.3: Geographic distribution of the urban regions that are used 
to study regional planning strategies  

 
The difficulty to capture planning strategies by means of indicators and statistics does not 
imply that variable-wise comparisons are impossible. It merely means that a different type of 
variable has to be defined. Instead of variables that rely on survey or census data, it is 
necessary to use variables that rely on an assessment of the most important features of a 
planning strategy. This assessment can be made by an external researcher, based on careful 
examination of relevant policy documents. However, to prevent misinterpretation of policy 
documents, close cooperation with local planning practitioners is better.  
 
I choose a two step approach to describe the planning strategy for each case. I initially drafted 
a survey containing open questions about the planning strategy. This survey was intended to 
make an inventory of current planning practices and local peculiarities that might be of 



86 

importance for the interpretation of local planning practice. On basis of these open questions, 
case study papers were written by the local research institutes that were included in the project 
consortium. I used the results of this first survey and the insights of ad-hoc contacts with local 
experts and practitioners in the case study cities to make an initial assessment of the nature of 
the regional planning strategy in each case study city. I aimed to determine which aspects 
differ between the various regional planning strategies and formulated questions on these 
aspects. These mainly closed questions were then asked to local practitioners in a second 
survey. On basis of the results of this second survey I executed cluster analysis to distinguish 
clusters of cases with a similar regional planning strategy. The results of the first survey were 
used to validate the conclusions and to label the identified clusters.  

4.5. Linkages between planning, urban 
structure and mobility patterns 

To answer the first two research questions I use two different sets of cities. The first set of 23 
cities contains quantitative data to study urban structure and mobility, and the second set of 19 
cities contains qualitative data to study planning practices. The data sets were obtained in 
different, unrelated, European research projects.  
 
Since the third and fourth research question aim to examine the interrelationships between the 
urban geography and regional planning strategies, a set of cities is needed with a proven track 
record in regional planning. Consequently, the second set of cities is most suitable since it 
contains cities that all apply regional planning strategies. In the first set of cities, selected 
almost randomly, there is no guarantee of an active regional planning policy.  
 
In chapter 7, I aim to understand the role of the local urban geography in the decision making 
process of city authorities. In chapter 3 a number of possible elements of the urban geography 
are listed, and my analysis aimed to examine whether these elements do indeed determine the 
applicability of the observed regional planning strategies. The method applied is again 
variable-wise comparison. Instead of examining the regional planning strategy for each case 
separately and in-depth, I reduce each element of the urban geography to one or more 
variables and relate them to the identified planning strategy of each of the case study cities. 
This approach has the added advantage that a large number of case studies can be included in 
the analysis. The approach is basically explorative. It tries to identify those elements that 
seem to matter without having the ambition to produce definitive conclusions. However, since 
I use a relatively large sample of cities with different population sizes and different European 
nationalities, the sample can be considered to be a representation of the average Western 
European city (with the exception of the central European city of Bucharest). The results do 
therefore contribute to the ambition of this research to sketch a better picture of linkages 
between urban geography and planning in Europe in particular, as opposed to the state of the 
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art knowledge in this area which is primarily based on non-European metropolitan cities (see 
chapter 1, 2 and 3). 
 
To understand under which conditions regional planning strategies impact on the urban 
structure and mobility, I have used a case-wise comparison of two cities in chapter 8. In 
chapter 3 it was argued that it is not the design of the strategy that determines the success of 
regional planning strategies, but the design of the local planning system that has to implement 
it. Hence, to measure the impact of a regional strategy it is important to differentiate the local 
planning system, not the strategy itself. Therefore, Rome and Amsterdam are compared, both 
applying a network city strategy but under very different conditions. Amsterdam has a long 
tradition of spatial planning, while Rome is notorious for its weak planning system. The case-
wise comparison method applied in chapter eight differs from the variable-wise comparison 
methods applied in chapter 5, 6 and 7. The analysis of both case studies in chapter eight is, 
however, standardised along a limited number of themes, and the same data is collected for 
each case (i.e. the same data is collected to measure the urban structure, the mobility pattern 
and to describe the regional planning strategy). Consequently, the approach can also be 
labelled, in conformance with Cervero (1998), as a variable wise-analysis within a framework 
of case-wise analysis. Further details on the method and selection of case studies are included 
in the introduction of chapter 8. 
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CHAPTER 5  

URBAN STRUCTURE AND 
MOBILITY IN NORTH-WEST 
EUROPE 

This chapter provides an answer to the first research question: which mobility patterns and 
urban structures are observed in Western European cities and to what extent are variations in 
urban structures and mobility interrelated? The review of literature in chapter 2 showed that 
the debate on the relationship between urban structure and mobility is not yet finalised. For 
instance, while it is sometimes argued that in the monocentric structure it is easier to exploit 
public transport than in the polycentric or the dispersed spatial pattern, research findings are 
not yet decisive on this issue. It also remains unclear whether a decentralised employment 
pattern, whether it is polycentric or dispersed, limits or increases trip distances. Chapter 2 also 
indicates that there is a need for a European perspective on this issue. The urban dynamics in 
European cities might be different from the dynamics elsewhere. For instance, it is likely that 
the historic origins of almost all European cities influence their urban development. General 
theories on the polycentric or dispersed development, however, barely acknowledge the 
centripetal forces that might be generated by these historic inner cities with high amenities. 
 
Obtaining such a European perspective is however hindered by the scarcity of comparative 
data on European cities. The literature review in chapter 2 shows that there are two clusters of 
studies: one cluster of studies that compares cities within one country, and one cluster of 
studies that compares cities between continents. It is argued that in the former case the 
variance in urban structure is likely to be too low, while in the latter case the variance is likely 
to be too high. An alternative research method is proposed, i.e. comparing urban regions 
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which are located in countries that border each other. Using such a method ensures that the 
variance between the cities is neither too high nor too low. Hence, in this chapter, data on 
urban structures and mobility patterns in German, French, Dutch and Swiss cities is presented 
and used to examine whether urban structure and mobility are related within a Western 
European urban context. Details on the sample of cities used and the method of data 
collection are included in section 4.3.  
 
The chapter is structured on basis of the research question. In section 5.1 the variation in 
mobility between cities in North-Western Europe is outlined. In section 5.2 a similar 
comparative analysis is presented with regard to urban structure. The hypothesis is tested that 
urban structures vary between cities and that the variation can be captured by the 
monocentric, polycentric and dispersed model of urban development. In section 5.3 possible 
relationships between the urban structures and the daily mobility of residents are examined. 
The mobility profiles of the various urban structures are determined on basis of the sample of 
European cities. Finally, section 5.4 includes a summary and discussion on the main findings 
of the chapter. 

5.1. Observed variations in urban mobility  

A central hypothesis of this research is that differences in urban mobility patterns in Europe 
are partly explained by differences in the urban structure of cities. One of the assumptions of 
this hypothesis is that daily mobility of residents differs between cities. If it does not differ 
substantially, then the hypothesis can be rejected and comparative studies into the relationship 
between urban structure and mobility become redundant. Hence, in this section the variation 
in mobility patterns between the North-Western European cities is examined. 

Variations in mobility between cities  
Data was collected for twenty-three North-Western European cities on the indicators defined 
in chapter 2. The results are summarised in Table 5.1. Besides the mean values25, the table 
also gives the standard deviation and the variance, to obtain a better insight in the variation 
between the cities. The data enables us to outline a sketch of the average mobility pattern of 
an urban resident in North-Western Europe. An average urban citizen in North-Western 
Europe makes 3 trips per day, travels over 31 kilometres and for this he or she requires 67 
minutes. Car travel is responsible for nearly half of all trips. Around 41 percent of the trips are 
made by car, 12 percent by public transport and 33 percent by bicycle or on foot. The share of 
car travel is significantly higher for commuter trips. Around 58 percent of the commuters 
drive to work. Car travel has considerable advantages compared to public transport if travel 
                                                 
25 The comparison is done in two stages. First, a value for each indicator and for each city is determined 
on basis of local transport surveys. Then these aggregated values are compared.  
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speed and trip durations are observed. The average travel speed within the urban regions 
included in the sample is around 39 kilometres per hour for car travel and 21 kilometres per 
hour for public transport (incl. train, bus, tram). Since the average trip distance by car or 
public transport is similar with 14 kilometres per trip, travel times for public transport are 
much higher. An average public transport trip takes 41 minutes, while an average car trip 
takes only 23 minutes. Injuries and fatalities caused by transport accidents are one of the most 
important side effects of mobility. On average, urban transport is responsible for 7,3 fatalities 
annually on every hundred thousand residents.  
 

Table 5.1: Variance in mobility in the sample of North-Western European 
urban regions (n=23) 

Theme Indicator Mean Std. 
Deviation 

Coefficient 
of 

variation** 
Trip frequency Trips per person per day 3,1 0,3 9% 

Distance per person per day 31 3,9 13% 

Average passenger car trip distance  14 1,6 11% 

Average public transport trip distance  14 3,0 22% 

Trip distance 
(km) 

Average commute distance  13 2,5 19% 

Time for travel per person per day  67 9,8 15% 

Average car trip duration 23 5,0 21% 

Trip duration  
(min) 

Average public transport trip duration 41 8,3 20% 

Average passenger car speed  39 3,3 8% Travel speed 
(km/h) 

Average public transport speed  21 2,3 11% 

Share of the car travel (drivers only) 41 5,5 13% 

Share of public transport  12 4,6 39% 

Modal split* 

Share of the slow modes  33 6,5 20% 

Share of the car travel (drivers only) 58 9,1 16% 

Share of public transport  13 7,4 56% 

Modal split 
commute 

Share of the slow modes  18 7,0 38% 

Transport 
safety 

Fatal accidents annually p. million 
residents 

73 19 24% 

Perc. of trips towards inner city 12 4,3 35% 

Perc. of trips from the central city 
towards the urban periphery 

20 9,5 48% 

Spatial pattern 

Perc. of commute trips from the central 
city towards the urban periphery 

17 7,1 43% 

* The modal split does not sum up to 100% because car passengers and modes like boats and aeroplanes are not 
included. 
** The coefficient of variation is a dimensionless number that allows comparison of the variation of populations that 
have significantly different mean values. It is the ratio of the standard deviation and the mean. 
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The central cities of European cities usually contain a high share of the total population and 
employment of the urban region. This is also seen in the spatial pattern of trips. In all cities 
the inner city is one of the most important destinations in the urban region. On average the 
inner cities attract approximately 12 percent of all trips in the urban region. This does not, 
however, imply that the trip pattern is in conformance with the monocentric urban model. 
Around 20 percent of all trips from central city residents, and 17 percent of the commute trips, 
are going towards destinations in the urban periphery. This indicates that the urban periphery 
does contain a substantial number of jobs, as opposed to the assumption of the monocentric 
urban model that all employment is concentrated in the central city.  
 
For some indicators the observed variations are high. Firstly, the variance is high for the 
modal split of urban transport (Figure 5.1). The share of car travel differs between 34% and 
61%, the market share of public transport differs between 3 and 23%, and the share of non-
motorised travel differs between 28 and 53%. Relatively viewed, the variance is largest in the 
public transport sector. Whereas some cities have almost no public transport use, for example 
the small Dutch cities of Breda and Eindhoven, in other cities public transport makes-up for 
one quarter of all trips, for example in Angers, Bern and Amsterdam. For commuter trips the 
variance is even higher. The average share of total journeys by public transport in the 
commuter modal split is 13%, while the standard deviation is 7.4% with a maximum of 33% 
in the city of Bern.  
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Figure 5.1: Modal split in European urban regions 
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The second theme with high variance is transport safety with an average of 73 fatal accidents 
annually per million residents and a standard deviation of 19. Cities like Toulouse and 
Bordeaux have twice as many fatal accidents as cities like Amsterdam and Zurich.  
 
The third theme with high variance is the spatial pattern of trips. The importance of the inner 
city and the urban periphery as major destination areas differs considerably between cities. 
The trips from central city residents towards the urban periphery vary roughly between 10% 
and 30%. This confirms the idea that the spatial pattern of urban mobility, and possibly also 
the spatial pattern of land use, differs among cities in North-Western Europe, since the spatial 
pattern of mobility is strongly dependent on the spatial pattern of land use. 

 
Two themes with modest variances are trip distances and trip durations. The distance travelled 
per person differs roughly between 27 and 35 kilometres per day. Although this might look 
small, this is a considerable difference if one considers that this equals a difference of 4 
million trip kilometres for a city of half a million people, roughly one quarter of the total 
number of trip kilometres within a city. Moreover, one has to remember that people have to 
travel, and the average daily mobility cannot be reduced to zero. There seems to be, at least 
within North-Western European cities, a lower limit of around 25 kilometres a day. The 
variance for the trip duration is a bit higher than the variance for trip distances. Car journeys 
of a resident of a European city differ in duration between 18 and 28 minutes.  
 
Two themes with very low variances are trip frequencies and travel speeds. The low variance 
in trip frequencies was expected, and is in conformance with the regularity posed by Zahavi 
(1974) which claims that the number of trips people make is constant in time and space. The 
low variation in travel speeds, in particular with regard to car travel, is more remarkable. 
Other research showed that travel speeds are twice as high in the United States than to those 
in England (Giuliano and Narayan, 2003). This kind of extreme variation is not found in 
North-Western European cities, where the average travel speeds by car are on average 39 
kilometres per hour, with a standard deviation of 3,3, and by public transport 21 kilometres 
per hour with a standard deviation of 2,3. 

Variations in urban mobility between countries 
It might be argued that much of the observed variation results from national differences. Table 
5.2 shows the urban mobility data per country26. 
 

                                                 
26 It must be noted that the data shown in Table 5.2 does not have to reflect national averages, since the 
sample of cities is not chosen to have a representative sample of cities for each country. For example, for 
Switzerland only two cities are included. This is not enough to characterise all Swiss cities. Moreover, 
aggregated data is included in the analysis. Hence, the value of small cities has the same weight as values 
of large cities, while the latter includes of course many more people.  
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Table 5.2: Mobility pattern in German, France, Dutch and Swiss urban regions (n=23) 

Theme Indicator Ger-
many 

France Nether
-lands 

Switzer- 
Land 

Trip 
frequency 

Trips per person per day 2,9 3,2 3,4 3,2 

Distance per person per day 29 - 33 35 

Average passenger car trip distance  14 - 14 15 

Average public transport trip distance 13 - 21 16 

Trip 
distance 
(km) 

Average commute distance  13 - 16 11 

Time for travel per person per day  65 65 68 90 

Average car trip duration 28 19 23 28 

Trip 
duration  
(min) 

Average public transport trip duration 47 33 52 47 

Average passenger car speed  38 - 42 38 Travel 
speed 
(km/h) Average public transport speed  20 - 25 22 

Share of the car travel (drivers only) 41 44 36 32 

Share of public transport  14 10 6 20 

Modal 
split* 

Share of the slow modes  31 30 45 37 

Share of the car travel (drivers only) 59 64 47 44 

Share of public transport  17 9 9 29 

Modal split 
commute 

Share of the slow modes  16 15 34 20 

Transport 
safety 

Fatal accidents annually p. million 
residents 

71 77 75 63 

Perc. of trips towards inner city 13 12 - 15 

Perc. of trips from the central city 
towards the urban periphery 

15 20 24 32 

Spatial 
pattern 

Perc. of commute trips from the 
central city towards the urban 
periphery 

13 17 18 24 

 
The following observations can be made. 
• Trip frequencies are relatively low in the German cities and, probably due to the lower 

number of trips, the average distance travelled per person per day is also relatively low.  
• Trip distances in public transport are relatively high in the Netherlands. This is the result 

of a relatively low usage of public transport for short distance trips due to the use of 
bicycles for these trips.  

• Trip durations are high in the Swiss cities. The time spend on travel in those cities is also 
much higher than elsewhere. This is mainly caused by the high share of total journeys by 
public transport in de modal split in the two examined Swiss cities. Public transport is 
much slower than car travel, and consequently the time needed for travel in the Swiss 
cities is higher.  
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• Travel speeds in Dutch cities are relatively high, both with regard to car travel and public 
transport. 

• The share of car travel in the modal split is relatively high in French and German cities. 
In the Dutch cities car use is lower because of the high bicycle use, and in the Swiss 
cities the car use is lower because of the high use of public transport.  

• Transport safety is best in the Swiss cities. The number of fatal accidents is significantly 
lower than in the other three countries.  

• Trips towards the inner city are highest in the Swiss cities, and this also explains the high 
share of total journeys by public transport, since the public transport accessibility of 
inner cities is usually high. However, at the same time, the Swiss cities also have the 
highest share of trips going from the central city towards the urban periphery. At first 
sight this may seem contradictory, but it just indicates that there is considerable cross-
commuting between the central city and the urban periphery. 

 
Country level differences do indeed seem to play a role when it comes down to explaining the 
variance in urban mobility. The same variance found for the complete sample of 23 cities is 
also seen between countries. For example, within the complete sample the number of trips 
varied between 2,8 and 3,4. This is also roughly the variance between German cities and 
Dutch cities. There are three causes of this variation between countries. Firstly, it could be 
methodological differences, for example with regard to the indicator definition and 
measurement. Since the methodological differences are kept as low as possible, it is unlikely 
that this is the cause of the observed differences between countries. Secondly, cultural 
variables might cause the variance in mobility pattern, for example, attitudes to transport 
modes might differ between European cities. It might be argued that, even if land use patterns 
and transport systems are similar across Europe, mobility still differs because of differences in 
culture. This cause cannot be ruled out, but it is unlikely that cultural differences impact on 
mobility without impacting on land use patterns and transport systems. Therefore the third 
cause, and this is the most likely reason, is that the land use and transport systems differ 
between the countries. This can be caused by differences in culture, but also because of other 
contextual differences, such as a geography which hampers bicycle use, and an economy that 
can afford good infrastructure, or a fiscal system that stimulates private car ownership. For the 
purposes of the research (identifying relationships between urban structure and mobility) this 
does not have further implications. It simply means that the variation in the explanatory 
variables is at least partly correlated with differences at national level. For instance, the Swiss 
cities have a high market share of public transport. This might be the result of a different 
measurement method or of differences in attitudes with regard to public transport. It is 
however far more likely that it is caused by the decentralised nature of many Swiss cities and 
the vast network of urban rail connections in Switzerland. It are precisely these variations and 
the interrelationships that are targetted by this research. 
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In conclusion 
There is a considerable variation between European cities on the daily mobility of citizens. 
The question comes up how this is possible and what elements of urban regions are causing 
these differences? After all, if the variation in urban mobility can be attributed to elements of 
the city that can be changed, for instance by public policy, then this may help local transport 
planners. One of the hypotheses of this research is that the variations in urban structure might 
be a cause of the observed variations in urban mobility. Hence, in the next section possible 
variations in urban structure are examined. 

5.2. Observed variations in urban structure  

Measuring urban structure is difficult since scarcely available disaggregated data is needed. 
To know whether a city has a mono- or a polycentric urban structure, it is necessary to know 
exactly where employment is located, an aggregate is not suffice. In this section urban 
structures in North-Western European cities are measured, described and evaluated in terms 
of the mono- or polycentricity. The data used was collected in the period 1996-1999 and 
contained employment data at neighbourhood level. First I analyse to what extent the process 
of deconcentration and suburbanisation occurred and then I examine to what extent 
deconcentration resulted in a dispersed pattern or in a polycentric pattern. 

Centralisation versus deconcentration 
It is often assumed that European cities possess strong agglomerative forces, due to their 
historic roots. This might prevent, or at least slow down, the deconcentration tendency which 
is observed in many cities around the world. To validate this assumption the share of residents 
and employment which are concentrated in the central cities of the examined European cities 
are given in Figure 5.2. It appears that for most cities in Europe the central city includes 
around half of the residents and two thirds of the employment. The variation is however high. 
Whereas some cities capture more than 70% of the residents and employment of the urban 
region in the central city, other cities capture less than 30% of the residents and less than 50% 
of the employment. The variation is partly explained by differences in city size. Large cities 
have more suburban housing in the urban periphery, most likely because of shortage of 
developable land inside the central city. The fact that the central city captures the majority of 
the residents and the employment of the urban region, confirms the hypothesis that many 
European cities still have a predominantly monocentric urban structure. The observation that 
in particular employment remains concentrated in the central city is in conformance with the 
monocentric urban growth theory. This theory postulates that the residential growth of cities 
is concentric around the inner city while the employment growth remains concentrated in the 
central city.  
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Figure 5.2: Percentage of residents and employment of urban regions 
in the central city [Data of local statistical agencies; editing by the 

author; period 1990-1995; n =23]  

 
Although it seems that central cities still play an important role in European cities, growth 
rates indicate that this dominance is declining in many of them. Figure 5.3 shows that many 
central cities hardly had any growth during the early nineties. On average the annual 
residential growth of central cities is one quarter of a percent, and the employment growth is 
even marginally lower. The variation is however high. The German central cities still gain 
new residents, while the Swiss cities are loosing residents. The data does not confirm the 
often quoted assumption that many central cities are facing degradation due to a continuous 
flight of both residents and employment towards the urban periphery and beyond. The 
population and employment in the central city has stabilised in most cities. 
 
This is however not true for the relative volume of residents and employment. In almost all 
cities examined the growth rates of both residents and employment is growing faster outside 
rather than inside the central city (Figure 5.3). The annual employment growth outside the 
central city is on average two percent as opposed to nearly zero growth in the central city. 
Residential growth outside the central city is on average one percent, opposed to nearly zero 
growth in the central city. Hence, research that aims to capture long-term equilibrium 
conditions of urban structures will come to different conclusions than research which aims to 
capture changes in the urban structure. The former research may argue that the current 
structure of cities is best explained by the monocentric urban model, while the latter may 
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argue that the polycentric urban model is better suitable to explain changes in the urban 
structure. Both conclusions do, however, not exclude each other. 
 
 

 

Figure 5.3: Annual growth rates for the central city and the urban 
periphery; population and employment [Data of local statistical 
agencies; editing by the author; period 1990-1995; n= 23 27] 

 
The dots in Figure 5.2 and Figure 5.3 do not show significant country clusters. The conclusion 
that most cities are predominantly monocentric, but that there is a tendency towards 
deconcentration of residents and employment, is valid for all four European countries 
represented in the sample.  
 
Analysing quantitative residential and employment data is a good way to measure land use 
patterns. It gives a reliable and objective presentation of the urban structure of urban areas. 
However, it is difficult to quantify all aspects of an urban structure due to data problems. To 
complete the analysis on the current urban structure of European cities, senior members of the 
local spatial planning administration were confronted with opposing statements on the issue 
of urban structure28. They were asked to rate which one of the two statements applied best to 
their city, using a five point scale. Table 5.3 presents the statements and two statistics of the 
answers: the average score and standard deviation. The average score shows to what extent 
the statements are valid in European cities. The standard deviation indicates whether there is 

                                                 
27 Employment growth data was not available for 2 out of the 23 cities and therefore the scatter on the 
right contains 21 dots while the scatter on the left contains 23 dots.  
28 These questions were asked to the city authorities of the sample of cities mentioned in section 4.4. This 
sample is different from the sample of cities used in the rest of this chapter which are presented in section 
4.3. 
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unanimity about a statement. A high deviation means less unanimity in the answers of the city 
officials. 
 
The result of this small survey confirms that there are still many signs of the monocentric 
urban model in European cities. The low average scores on the first three statements show 
that most city officials claim that the inner city is still the most dominant centre in their city, 
that the city is surrounded by dependent dormitory towns, and that there are no other cities of 
comparable size nearby. Moreover, the low scores on statements four and five show that 
recreational activities like fun shopping, dining, drinking and nightlife are largely 
concentrated in the inner city, and the low scores on statements ten, eleven and thirteen 
suggest that the inner city still has the highest density, the highest land values and the most 
severe traffic congestion.  
 
There are however also clear signs of decentralisation. The average score on statement six and 
seven, i.e. on the statements about the location of retail and upper-level jobs, is around three 
with a relatively low deviation. This indicates that most of the surveyed city officials agree 
with both statements and refuse to choose between one of them. Retail and upper level jobs 
are apparently located in both the inner city and the peripheral subcentres. Opinions are also 
mixed with regard to the function of the subcentres. Although the average scores on 
statements eight, nine and twelve (on respectively functionality, spatial competition and 
public transport access) are around three, the deviation is relatively high, implying that there 
is no unanimity on this issue. In some cities the subcentres are monofunctional, in others they 
are multifunctional. In some cities the inner city faces strong competition from the subcentres, 
while in other cities it does not. In some cities the subcentres have excellent public transport 
access, while in other it has not. 
 
While there are unambiguous signs of the emerging polycentric structure in at least some of 
the cities in Western Europe, these developments seem to be hardly comparable to the 
developments in the United States. Garreau (1991) identifies large urban centres which are 
highly multifunctional, taking over most, if not all, functions of the central city. He argues 
that many edge city residents do not visit the central city anymore, living there lives entirely 
in suburban edge cities. The results of the short survey among city officials suggest that inner 
cities still have a very dominant function within European urban regions. The perception is 
also different with regard to the inner city. Whereas in the United States ‘the strong 
development of major employment and population nodes at the edges of metropolitan areas 
raises increased concern for the fate of the central cities’ (Linneman and Summers, 1999), this 
fear seems far less in Europe. More than half of the surveyed city officials responded that 
existing subcentres do not compete with the inner city.  
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Table 5.3: Scores of city officials on statements with regard to the current urban 
structure  

Statement (opposite statement) Average 
score* 

Standard 
deviation 

 
Regional configuration 
1. One dominant urban centre, i.e. the inner city  

(Multiple centres) 
2,1 1,3 

2. Surrounded by dependent dormitory suburbs  
(Surrounded by relatively independent new towns) 

2,3 1,1 

3. Primary city in the region 
(Other cities of similar importance nearby; 40-60 km) 

1,8 1,3 

 
Function of (sub)centres 
4. Fun shopping is concentrated in the inner city  

(Fun shopping in the suburbs/subcentres) 
2,1 1,0 

5. Dining, drinking and nightlife is concentrated in the inner city 
(Dining, drinking and nightlife in the suburbs/subcentres) 

1,7 1,1 

6. Retail is concentrated in inner city  
(Large retail centres in suburbs/subcentres) 

3,0 1,0 

7. Upper level jobs are concentrated in inner city  
(Upper level jobs are spread out over several subcentres) 

2,8 0,9 

8. Subcentres are monofunctional and specialised  
(Subcentres are multifunctional and contain all urban functions) 

2,9 1,2 

9. Inner city faces no competition  
(Inner city faces strong competition from subcentres) 

2,6 1,5 

 
Land use within (sub)centre 
10. The inner cities has highest density  

(There are multiple centres with similar densities) 
1,6 0,7 

11. Land values are highest in the inner city  
(Subcentres have similar land values than the inner city) 

1,8 1,0 

 
Transport pattern 
12. The public transport accessibility of the subcentres is excellent 

(The public transport accessibility of the subcentres is low) 
2,9 1,2 

13. Congestion is most severe on the radial road towards the inner city 
(Congestion is spread out. The inner city is not the worst off.) 

2,2 1,0 

* Five point scale; score 1 means full agreement with statement and score 5 means full agreement with 
opposite statement 
 

Polycentric deconcentration versus sprawl 
The data up till now shows that the monocentric urban structure is still applicable to most 
European cities, but there is a clear tendency towards deconcentration of both, residents and 
employment. The growth rates at the urban periphery are higher than in the inner city and 
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competitive subcentres (capturing foremost retail and upper level jobs) seem to be emerging 
in at least some European cities. If the monocentric structure is becoming less applicable, then 
the question can be raised, what other spatial pattern is emerging. Some equal deconcentration 
with sprawl like development, i.e. a low density, leapfrog spatial pattern of both jobs and 
residents (Gordon and Richardson, 1996b). Others argue that a polycentric pattern emerges, 
indicating that jobs are re-concentrating in the urban periphery (Anas 1998; Ingram 1998). In 
chapter 2 a theoretic reflection on both patterns is given. In this section the employment 
distributions of the examined European cities are compared.  

 
To understand whether polycentric urban structures are emerging in Europe, it is necessary to 
identify these new peripheral urban centres. Alternative approaches to identify urban centres 
are summarised in section 2.3 and the method used in this chapter is elaborated on in section 
4.3. In short, a threshold value is used to identify subcentres among the zones used by the 
local statistical agencies. A disadvantage of this approach is that the borders of local zoning 
systems are usually arbitrary and that the size of the zones can therefore vary significantly. An 
important advantage is however the good data availability. The absolute volume of 
employment has been selected to identify centres29. Many jobs are however directly related to 
local services such as shops, local public services, recreational services etc. Hence, zones with 
many residents usually have a considerable number of jobs. The focus of this research is 
however on employment centres which concentrate non-local jobs, such as business services, 
upper-level services and fun shopping, since these kinds of employment and services attract 
large volumes of transport. To distinguish local and non-local jobs, more detail in job 
statistics is required. This kind of data is often not available or it is hardly comparable. 
Therefore, a fixed percentage of local-services jobs per resident are estimated, assuming one 
local-services job for each three residents. Studies have found that this assumption is plausible 
in urban regions (for example ABF, 1999). This implies that a zone with 6000 residents and 
3000 jobs has 2000 local services jobs and thus 1000 surplus jobs. The threshold values to 
identify subcentres are set arbitrarily on 5000 and 15000. Hence, a zone is considered to be a 
small urban centre when there are more than 5000 surplus jobs and a large urban centre when 
there are more than 15000 surplus jobs.  
 
The comparison of mobility data in the previous section included twenty-three North-Western 
European cities. Unfortunately, it was not possible to examine the decentralisation pattern in 
all of these cities since disaggregated employment data was not available for the eight 
German cities and for the French city of Anger. To compensate, four other Western-European 
regions are added, i.e. Rome, Lille, Helsinki and Barcelona. In summary, in this section 
eighteen European urban regions are examined, all located in WesternEurope.  

                                                 
29 Analysis on the data collected showed that identification on basis of volume data resulted in a more 
plausible selection of subcentres than identification on basis of density data. Both approaches were 
applied on a selection of cities, and the resulting set of urban centres was compared. It appeared that when 
density data is used, airports with large numbers of employment are not considered to be a subcentre, 
because airport zones usually include large tracks of non build-up land.  
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The number of urban centres per city, and the distribution of surplus jobs over these urban 
centres, is given in Table 5.4 and Table 5.5.  
 

Table 5.4: Number of urban centres per city  

 Small centers* Large centers 
 

Rest Total 

Amsterdam 5 5 19 29 

Barcelona 2 8 17 27 

Bern 2 3 36 41 

Bordeaux 1 2 37 40 

Breda 2 1 10 13 

Eindhoven 1 1 16 18 

Grenoble 1 1 24 26 

Helsinki 3 8 34 45 

Lille 5 1 32 38 

Lyon 4 2 23 29 

Marseille 3 1 21 25 

Nancy 1 1 20 22 

Nantes 2 2 18 22 

Rome 3 5 47 55 

Saint-Etienne 2 0 41 43 

Strasbourg 2 1 25 28 

Toulouse 0 2 29 31 

Zürich 7 9 80 96 
* Small centres have 5000 to 15000 surplus jobs; large centres have more than 15000 surplus jobs. Surplus 
jobs are all jobs in a district minus one local-services job for each three residents 
 
 
All 18 cities examined have multiple urban centres, ranging from two to more than ten urban 
centres. Half of the urban centres identified have more than 15000 surplus jobs and are 
therefore considered to be large urban centres. In particular in the larger cities, i.e. in Helsinki, 
Barcelona and Rome, these large urban centres are found to dominate. On basis of the data 
one could conclude that the monocentric urban structure, when rigidly defined as an urban 
area where all surplus jobs are concentrated in the inner city, no longer exists in Western 
Europe. All urban regions have developed subcentres to complement the inner city. The 
smaller cities have only one subcentre, for example Eindhoven and Grenoble, and the larger 
ones have many centres, for example Amsterdam or Barcelona.  
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Table 5.5: Distribution of surplus jobs over urban centres (%) 

 Small centers* Large centers 
 

Rest 

Amsterdam 22 73 5 

Barcelona 9 86 5 

Bern 14 72 13 

Bordeaux 10 82 7 

Breda 39 45 16 

Eindhoven 23 59 18 

Grenoble 12 50 38 

Helsinki 15 77 8 

Lille 36 52 12 

Lyon 25 64 10 

Marseille 39 55 6 

Nancy 24 45 32 

Nantes 20 76 4 

Rome  10 90 1 

Saint-Etienne 71 0 29 

Strasbourg 24 64 13 

Toulouse 0 86 14 

Zürich 16 71 13 
* Small centres have 5000 to 15000 surplus jobs; large centres have more than 15000 surplus jobs. Surplus 
jobs are all jobs in a district minus one local-services job for each three residents. 
 
One of the requirements of a polycentric structure is that most of the surplus jobs are located 
in the urban centres. Otherwise the spatial pattern should be called dispersed. Table 5.5 shows 
the distribution of surplus jobs over the two types of urban centres and the rest of the urban 
area. It appears that most of the surplus jobs are concentrated in the relatively few zones, 
which are identified as urban centres. Moreover, a considerable number of surplus jobs are 
located in centres with more than 15000 surplus jobs. The variation between the cities is, 
however, high. As expected, small cities are dominated by small centres while large cities are 
dominated by large centres. In some cities many surplus jobs are located in zones that cannot 
be identified as urban centres. Grenoble and Saint-Ettienne are examples of such a dispersed 
spatial pattern. On the other hand, there are also cities that have managed to concentrate most 
of the surplus jobs inside urban centres consisting of more than 15000 surplus jobs, for 
example Nantes, Amsterdam, Helsinki and Lyon. Because a large share of the surplus jobs is 
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concentrated within multiple urban centres, these cities can be characterised as predominantly 
polycentric30. 
 

Table 5.6: Spatial distribution of surplus jobs (%) 

Urban centers** Names  

Inner city Centres in 
central city 

Centres in 
periphery 

Rest Total 

Amsterdam 24 45 26 5 100 

Barcelona 20 74 0 5 100 

Bern 27 59 0 13 100 

Bordeaux 21 61 10 7 100 

Breda 45 39 0 16 100 

Eindhoven 59 23 0 18 100 

Grenoble 0 50 12 38 100 

Helsinki 59 7 26 8 100 

Lille 12 52 24 12 100 

Lyon 14 50 25 10 100 

Marseille 15 55 24 6 100 

Nancy 24 45 0 32 100 

Nantes 35 40 20 4 100 

Rome 82 17 0 1 100 

Saint-Etienne 27 44 0 29 100 

Strasbourg 17 64 7 13 100 

Toulouse 18 68 0 14 100 

Zürich 21 49 17 13 100 

Average 29 47 11 14 100 
* Surplus jobs are all jobs in a district minus one local-services job for each three residents. 
** Districts with more than 5000 surplus jobs. 
 
In Table 5.4 and Table 5.5 the location of the centres is not specified. It remains indefinite 
whether subcentres are located outside or inside the central city. The latter would indicate the 
emerging of polycentric regions, while the former merely indicates that central cities are 
becoming polycentric but the region remains monocentric. Therefore, Table 5.6 gives the 
spatial distribution of the surplus jobs. It is apparent that a considerable number of cities have 
urban centres outside the central city, for example Helsinki and Marseilles. This gives 

                                                 
30 As opposed to monocentric, i.e. most surplus jobs are concentrated in one urban centre, and as opposed 
to sprawl, i.e. most surplus jobs are located outside urban centres. 
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evidence for the emerging polycentric urban form in European cities. The polycentric urban 
structure is the most dominant urban structure among the examined cities. In eighty percent of 
the cities more than half of the surplus jobs are located outside the inner city. These jobs are 
usually concentrated in a few subcentres. On average 58% of the surplus jobs are located in 
subcentres of 5000 surplus jobs or larger, 29% are located in the inner city, and only 14% of 
the surplus jobs are located outside subcentres. It seems that the existence of centres in the 
urban periphery is related with the size of the city. However, this is not valid for all cases, for 
example Rome, one of the biggest cities in the sample, has a strong monocentric structure. 
 
It is remarkable that a great deal of employment is located in urban centres in the central city, 
but outside the inner city. In small cities the inner city is still dominant, but in most cities, the 
areas outside the inner city but inside the central city, have gained dominance when it 
concerns volume of surplus jobs. In none of the cities examined the collective of urban 
centres in the urban periphery have more surplus jobs than the central city. The geographical 
representation of the employment distributions (as presented in Figure 5.4) shows that 
deconcentration has produced some kind of polycentric pattern, but that new centres with 
many surplus jobs are usually located near the inner city. For instance, in the Dutch city of 
Eindhoven most surplus jobs are located inside the inner city or inside the industrial district 
that borders the inner city. The other districts have a deficit of jobs, which means that they 
have less than one job per three residents. In Nantes a similar pattern is seen, although the 
districts in the urban periphery are more balanced (and therefore the size of the bubbles is 
small). In Amsterdam and Barcelona the pattern is more polycentric, but even then it appears 
that many districts with a surplus of jobs are located near the inner city. Detailed analysis of 
individual cases revealed that if there is a strong concentration of surplus jobs outside the 
central city, then this is often located near international infrastructure like a harbour or an 
airport (for instance in Amsterdam). The suburbs and new towns usually show a deficit, 
although in many cases the deficit is small.  
 
The reason why the polycentric structure is concentrated in the central city cannot be 
determined on basis of cross-section analysis. Longitudinal data is required, assessing when 
the subcentres emerged, and more qualitative research is needed to determine which particular 
assets made particular subcentres grow. Nevertheless, the fact that many subcentres are 
located in the central city, suggests polycentric development is not synonymous to the edge 
city development seen in the United States and reported in the well known study of Garreau 
(1991). Garreau identifies very large urban centres on a considerable distance from central 
cities. These new edge cities are almost always located outside the municipal jurisdiction of 
the central city. In Europe, new urban centres evolve more often in the proximity of the inner 
cities, thereby utilising its amenities. 
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* Bubbles represent the number of surplus jobs each district of an urban region contains. The larger the bubble, the 
higher the surplus or the deficit. Grey bubbles have a surplus, while white bubbles have a deficit. The geographical 
scale differs between the pictures, since they only aim to show differences in the urban structure.  
 

Figure 5.4: Spatial pattern of urban centres in a sample of European 
cities  

 
Previous tables have shown that polycentric development is common in Western-Europe, and 
most surplus jobs are concentrated in multiple centres located in the central city. Nevertheless, 
it has already been shown that the employment growth is the strongest in the urban periphery. 
Therefore, it is interesting to observe the spatial pattern of surplus jobs in the urban periphery. 
Table 5.7 presents the distribution of surplus jobs outside the central city. The table shows 
that for one third of the cities examined the number of surplus jobs outside the central city is 
below 15%. These cities have concentrated the surplus jobs inside the central city, in 
conformance with the monocentric model of urban development. For nearly half of the cities 
there are considerable amounts of surplus jobs in the urban periphery. However, more than 
50% of these peripheral jobs are re-concentrated in a few peripheral urban centres (for 
instance in Amsterdam and Helsinki). This re-concentration could have happened in relatively 
new centres, but could also have happened in existing towns in the vicinity of the central city. 
For instance, in Amsterdam a mix of new centres (around Amsterdam Airport) and revitalised 
existing towns (Aalsmeer, Diemen) emerged. Finally, there are also few cities, roughly one 
sixth of the examined cities, which combine considerable amounts of surplus jobs outside the 
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central city with a low centralisation in the urban periphery. Especially good examples are the 
French cities of Grenoble, Saint-Ettiene and Nancy. For these relatively small cities, the 
amount of surplus jobs outside the central city is high, while the concentration of these jobs is 
relatively low. These cities have therefore more than other cities in the sample, a dispersed 
urban structure, at least with regard to the employment distribution in the urban periphery. 
 

Table 5.7: Spatial distribution of surplus jobs outside the central city 

Share of surplus jobs in the urban 
periphery (%) 

 

Centres** Rest Total 

Amsterdam 26 4 30 

Barcelona 0 5 5 

Bern 0 9 9 

Bordeaux 10 7 18 

Breda 0 8 8 

Eindhoven 0 11 11 

Grenoble 12 31 43 

Helsinki 26 1 27 

Lille 24 12 36 

Lyon 25 10 36 

Marseille 24 6 30 

Nancy 0 32 32 

Nantes 20 4 24 

Rome 0 0 0 

Saint-Etienne 0 29 29 

Strasbourg 7 13 19 

Toulouse 0 14 14 

Zürich 17 13 30 

* Surplus jobs are all jobs in a district minus one local-services job for each three residents. 
** Districts with more than 5000 surplus jobs. 

In conclusion 
The hypothesis tested was whether deconcentration and re-centralisation at the urban fringe, 
as observed in literature, also occur in European cities. The data showed that most European 
cities are predominantly monocentric, since around half of the residents and two thirds of the 
surplus jobs still reside in the central city. Moreover, fun shopping, dining, drinking and 
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nightlife, and to a lesser extent upper level jobs and retail, are still largely concentrated in the 
inner city. The highest densities, the highest land values and the most severe traffic 
congestion are almost always found around the inner city. Having said this, it needs to be 
highlighted that there is clear tendency towards deconcentration of both, residents and 
particularly employment, placing the historic monocentric structure of most European cities 
under pressure. The growth rates are higher at the urban periphery than in the inner city, and a 
large part of the surplus jobs are nowadays located outside the inner city in other districts of 
the central city or in the urban periphery.  
 
This deconcentration does, however, not imply a loss of centralisation. The research is based 
on cross-section analysis, and it is therefore necessary to be careful when drawing conclusions 
on the development process. However, it is likely that deconcentration, decreasing the 
absolute and relative amount of employment in the inner city, has only partly resulted in a 
dispersal of employment over the urban periphery. It appears that at the urban periphery most 
surplus jobs are re-concentrated in a few centres, developing the city from a monocentric 
towards a polycentric structure. The polycentric pattern is, however, different from 
expectations based on international literature. In a considerable number of cities the emerging 
polycentric pattern of employment is confined to the central city only, while the urban 
periphery remains dominantly residential. It seems that the close proximity to the inner city is 
more of an asset than a burden. The deconcentration tendency is more likely triggered by 
scarcity of developable land in the inner city than by a desire to escape from urban problems 
like congestion, pollution and crime, although these reasons may also be important. Yet, the 
amenities of the inner cities are perceived to be higher than its disadvantages, and this might 
explain the fact that subcentre development occurs close to the inner city. Due to the mutual 
proximity of centres, it is likely that spatial specialisation occurs. The development of edge 
cities which are located far away from the traditional downtowns, which contain all urban 
functions and which make trips to the inner city redundant for suburban citizens (a 
phenomenon much discussed in the United States, for example in Linneman and Summers, 
1999), seems to be far less applicable to Western Europe.  
 
Besides the monocentric urban structure, roughly three types of polycentric urban structures 
seem to be relevant in the European context (see Figure 5.5). A first model is the peripheral 
polycentric structure. This is the classical polycentric urban model. Edge cities emerge in the 
urban periphery, outside the control of the central city, and they usually compete with the 
inner city. Helsinki is the case city that comes closest to this model, but in general it can be 
concluded that this model has only limited relevance with regard to European cities. A second 
model is the urban-polycentric structure. This model assumes subcentres development inside 
the central city instead of at the urban periphery. This model is often seen in Europe. 
Sometimes the subcentres are literally adjacent to the inner city, extending the often historical 
inner city with a new part. In other cases the subcentres are at the edge of the central city, for 
example near a beltway. An urban-polycentric structure emerges when an inner city lacks 
development space while the demand for developable building plots remains high, for 
example due to the amenities of the inner city. It can also be the result of urban planning by 
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the central city authority. Toulouse is a good example of this model of polycentric 
development. A third model is the regional-polycentric structure. This model combines 
peripheral subcentre formation with central city subcentre formation. This model is also often 
seen in Europe. A good example is Amsterdam.  
 

 
Figure 5.5: Alternative urban structures 

 
Alternative growth patterns are possible. Cities could evolve from a monocentric structure, 
via an urban-polycentric structure, into a regional-polycentric structure. This is a typical 
outward expansion trend. However, cities could also evolve from a monocentric structure 
towards a peripheral-polycentric structure, possibly due to the existence of strong historic 
cores in the urban periphery, and then, at a later stage, into a regional-polycentric structure. 
This development path might be appropriate in some of the highly urbanised areas of Western 
Europe such as in the Netherlands and in Germany. The more detailed case study analysis in 
chapter 8 will indeed confirm the relevance of both developments paths in the European urban 
context. 
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5.3. Relationships between urban structure 
and mobility  

In the previous two sections the differences in daily mobility of urban citizens, and the 
differences in the urban structure of European cities are identified. Now, it is the question 
whether the differences in mobility are related to the differences in urban structure. In chapter 
2 it is outlined that the interaction between land use, the transport system and mobility is 
complex. The conceptual framework on land use and transport interaction developed by 
Meyer and Miller is an example of this complexity. For the purposes of this research such a 
representation is too comprehensive and too complex. Hence, a more dedicated and simplified 
conceptual framework is used which focuses on urban structure and mobility. The framework 
is presented in Figure 5.6. It details the right side of the conceptual research scheme presented 
in chapter 1. 
 
 

 

Figure 5.6: Relationship between urban structure and mobility 

 
The indicators which define mobility have been introduced and selected in section 2.2 and the 
indicators which define urban structure have been outlined in section 2.3. Since mobility is 
also affected by other variables in the land use system, the transport system and the wider 
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social and economic urban system, the framework also includes a number of other variables. 
The lack of good comparable data between cities in Europe makes it necessary to limit the 
number of controlling variables, and to focus on those variables that are thought to be most 
important. Three types of control variables are considered: 
• Land use variables: Besides urban structure, three other dimensions of the land use 

system are usually taken into account: density, city size and mixing (see section 2.4). 
Density and city size are likely to differ considerably between cities, and are included as 
control variables. Mixing is not included because mixing at the regional level is far too 
correlated to the urban structure indicator. A monocentric urban structure, for example, 
usually has less mixing of population and jobs than a polycentric structure.  

• Transport system variables: With regard to elements of the transport system, car 
ownership, public transport supply and gasoline prices are taken into account. It has 
proven to be more difficult to collect reliable urban data on congestion, road 
infrastructure availability and public transport prices, predominantly due to the lack of 
harmonisation in measurement methods and indicators at the European level31.  

• Socio-economic variables: Within growing cities the mismatch between origins and 
destinations are usually larger, and therefore the mobility level might be higher. As a 
result the annual population growth will be taken into account. Moreover, car use differs 
per age group and thus the composition of the population with regard to age-groups is 
also taken into account. Other socio-economic variables like income32 and gender 
differences are likely to be small between cities in the four North-Western European 
countries included in this chapter, and are therefore excluded from the analysis.  

 
Ideally, multivariate analysis is needed to control for these land use, transport system and 
other variables. Due to limited sample size and the high variations between cities, multivariate 
analysis is, however, difficult. Hence, the more simple method of cluster analysis is used to 
identify a limited number of clusters of cities that have similar urban structures. Possible 
relationships between urban structure and mobility are identified by analysing the differences 
in average mobility levels between the clusters of cities. The hypothesis is that differences in 
urban structure will result in differences in mobility. To check whether the possible 
differences in mobility between the city clusters are not the result of the other variables 
included in the conceptual framework, descriptives of these variables are also given.  
 
It is not aimed to validate the causality of possible relationships between urban structure, 
mobility and other variables. Therefore the arrows in Figure 5.6 are two-sided. Causality 

                                                 
31 Road infrastructure data, such as the length of the main road network, is often not comparable due to 
differences in road categories. Congestion measurements are relatively new and indicators and 
measurement methods are not standardised across Europe. Comparing public transport prices faces the 
difficulty that tariff structures are often complex since they often include all kinds of reductions for 
particular categories of people and time periods. 
32 The differences in GDP per capita in purchasing power standards, one of the structural indicators of 
Eurostat, are relatively small between France, Germany, Switzerland and the Netherlands. Since city data 
was missing, this variable was excluded. 
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between land use, transport systems and mobility is often not as obvious as it often seems 
(Low, 2003). Low density settlements result in high usage of automobiles but the high usage 
of automobiles may also result in low density cities. The hand-shaped and rail based structure 
of cities like Amsterdam and Stockholm seems to result in a relatively high public transport 
usage but the high public transport usage may also explain why this particular urban structure 
emerged. Causality between land use, transport systems and mobility can be examined by 
careful analysis of time series. However, this is a far too great ambition for international 
comparative analysis, since cross-section analysis within one year already poses so many 
difficulties in data collection and harmonisation.  

Decentralisation and mobility 
The first hypothesis is the idea that decentralised land use patterns have a different mobility 
pattern than more centralised land use patterns. Decentralised land use patterns means, in the 
context of this research, that the urban periphery contains many surplus jobs, which 
diminishes the importance of the central city within the region. The clustering was based on 
both the absolute number and the density of surplus jobs in the urban periphery. Combining 
absolute volumes and volumes standardised by surface (i.e. densities) lowers the influence of 
zoning differences between cities.  
 
Two clusters of relatively homogeneous groups of cases were identified33. The cities of 
cluster 1 have a low percentage of surplus jobs located in the urban periphery and the cities in 
cluster 2 are the opposite, they have a high percentage of surplus jobs in the urban periphery 
(Table 5.8). While it might be expected that cluster 1 is dominated by smaller cities and 
cluster 2 by large cities, this is not the case. It appears that both clusters include both large and 
small cities. For instance, a small city like Bern has a relatively decentralised urban structure. 
The urban periphery has a considerable number of surplus jobs. At the same time a city of 
equal size, like Breda in the Netherlands, is much less decentralised. The surrounding 
municipalities have a more residential profile.  

                                                 
33 Hierarchical cluster analysis was used to identify the number of clusters, minimising the squared 
Euclidean distances between the cases. Using distance coefficients from the agglomeration schedule it 
was found that the optimal stopping point for merging clusters was located with two or four clusters (i.e. 
merging 4 into 3 clusters and merging 2 into 1 clusters enlarges the distance coefficient strongly because 
the former solution includes distinct clusters). The four cluster solution included, however, two clusters 
with two cases only. These two clusters can hardly be called archetypical. Therefore, the two cluster 
solution was chosen for further analysis. The K-means procedure was used to obtain the average values 
per indicator and per cluster. 
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Table 5.8: Descriptives of city clusters based on job decentralisation  

Class Indicator Jobs 
centralised 

Jobs 
decentralised 

Perc. Of surplus jobs in urban periphery -0,18 15 Clustercentra 

Surplus job density in urban periphery -56 154 

Number of cities 10 13 

Number of inhabitants 664434 709764 

Annual population growth (%)  0,21 0,61 

Density (residents plus jobs) ** 3880 5175 

Age < 18  20 20 

Age >18 and < 65 65 66 

Age > 65 14 14 

Cars per household ** 1,12 0,98 

Gasprice (euro’s) 0,79 0,78 

Public transport quality (mio vehiclekm 
per year and per km2 

0,09 0,12 

Descriptives 

Heavy rail availability (perc.of rail in 
total pt-vehiclekm) 

0,01 0,03 

* Percentage and density can be negative when the number of jobs in the urban periphery is lower than expected on basis 
of the residents living in the urban periphery  
* Relatively decentralised job patterns are found in Amsterdam, Angers, Bern, Grenoble, Kassel, Lyon, Munich, Nancy, 
Nantes, Nürnberg, Saarbrücken, Strasbourg, Zürich. Relatively centralised job patterns are found in Aachen, Bonn, 
Bordeaux, Breda, Eindhoven, Hannover, Marseille, Saint-Etienne, Toulouse, Wiesbaden. 
* significance indicators are marked with * sig. <= 0,10 and ** sig. <=0,05; Calculated with the independent-samples T 
Test procedure.  

 
Some of the other exogenous variables do however correlate with the clustering. Most 
importantly, car ownership rates and regional density, i.e. the sum of residents and jobs 
divided by the surface of the region, differ significantly between the two defined clusters. 
Cities with many surplus jobs in the urban periphery have, unexpectedly, a higher density and 
a lower car ownership rate. The other variables do not vary significantly but there are some 
signs that public transport supply and population growth also differs. The data does not 
support the hypothesis that decentralised cities, i.e. cities with many surplus jobs in the urban 
periphery, are less dense and more car-dependent. For the European cities included in the 
sample the opposite seems to be true. Medium-sized cities like Wiesbaden, Toulouse and 
Bonn have centralised many of their surplus jobs while the car ownership rate is relative high 
and the density relative low. On the other hand, other similar sized urban regions like 
Strasbourg, Grenoble or Kassel combine a relative high decentralisation of surplus jobs with 
low car ownership rates and high average densities in the urban region. 
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If decentralisation of jobs would have an impact on mobility then mobility figures should 
differ between both clusters. In Table 5.9 these figures are given. First, it seems that the 
differences are small. For instance, trips per person per day differs only 0,2 trips between the 
two clusters of cities. Trip rates are 7% higher in decentralised cities than in centralised cities. 
This difference is not large, also when it is compared with the standard deviation in the 
sample (see last column of Table 5.1). On basis of the T-test procedure the difference between 
the clusters is also not significant. This conclusion is valid for most of the indicators. The 
variance between the two identified city clusters is only significant below the 0,05 level for 
four out of twenty indicators. Although, this may be partly caused by a small sample of 
observations, i.e. cities, this does indicate that job decentralisation, measured by job volumes 
and densities in the central city and the urban periperhy, has a minor impact on most of the 
selected mobility indicators.  
 
The differences between both clusters are only partly in line with theoretical expectations. 
When the focus is put on the significant variables, it is seen that in decentralised cities the 
commute distance is significant lower while public transport use is significant higher. The 
lower commute distance in decentralised cities confirms the hypothesis that decentralisation 
of employment may shorten the distance between workers and work and therefore shorten 
commute trips. The second finding is more unexpected. Mainstream literature often claims 
that in decentralised cities public transport usage is lower, since the lower density does not 
favour public transport (see chapter 2). To explain this contra intuitive result, it is necessary to 
take a closer look at the individual cities. Decentralised cities are cities like Amsterdam and 
Strasbourg. While these cities do have large concentrations of surplus jobs in the urban 
periphery, they are also relatively densely populated and public transport supply is well 
advanced. They have much more in common with the ‘traditional’ monocentric cities of 
Europe than with the ‘extreme’ picture of decentralisation and dispersal that emerges from 
North-American literature. The high public transport usage shows that the decentralisation 
does not, at least in North-Western European context, imply a decline of market opportunities 
for public transport. This may be explained by the tendency to recentralise decentralised 
employment in few subcentres, like observed in the previous section. This will be examined 
further on. 
 
The number of fatal accidents in decentralised cities is also unexpected, seeing it is 
significantly lower than in centralised cities. This contradicts the findings of Ewing (2003) 
and Lucy (2003) who claim that traffic accidents are relatively high in cities that sprawled to a 
great extent. An explanation could be that decentralisation results in lower densities of 
residents and jobs, and subsequently lower densities of transport movements, and therefore a 
lower likelihood of dangerous traffic situations. Table 5.8, however, shows that the average 
density in decentralised cities in not lower, but even higher. Thus, this cannot explain the 
observed difference in fatal accidents between the two clusters. Instead, an explanation could 
be found in the higher public transport usage in the decentralised cities or in exogenous 
factors like national differences in transport safety programs. Further analysis however goes 
too far in the context of this research.  
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Table 5.9: Mobility profile of city clusters based on job decentralisation  

Mean Theme Indicator 

Jobs 
central

ised 

Jobs 
decent
ralised 

Difference 
between 

means (% 
t.o.v. cl.1) 

Trip frequency Trips per person per day 3,0 3,2 7% 

Distance per person per day 32 31 -3% 

Average passenger car trip distance  15 14 -7% 

Average public transport trip distance  13 15 15% 

Trip distance 
(km) 

Average commute distance ** 15 12 -20% 

Time for travel per person per day  65 69 6% 

Average car trip duration 24 23 -4% 

Trip duration  
(min) 

Average public transport trip duration 41 40 -2% 

Average passenger car speed  41 38 -7% Travel speed 
(km/h) 

Average public transport speed  20 22 9% 

Share of the car travel (drivers only) 43 40 -7% 

Share of public transport ** 9 14 56% 

Modal split 

Share of the slow modes  33 33 0% 

Share of the car travel (drivers only) 60 57 -5% 

Share of public transport * 10 16 60% 

Modal split 
commute 

Share of the slow modes  19 18 -5% 

Safety Fatal accidents annually p. million 
residents ** 

83 67 -19% 

Perc. of trips towards inner city ** 17 22 29% 

Perc. of trips from the central city 
towards the urban periphery 

9 14 56% 

Spatial pattern 

Perc. of commute trips from the central 
city towards the urban periphery 

15 18 20% 

• Significance indicators are marked with * sig. <= 0,10 and ** sig. <=0,05; Calculated with the 
independent-samples T Test procedure. 

 
The spatial pattern of mobility is also unexpected. In decentralised cities there are more trips 
going from the inner city and the central city towards the urban periphery. This could be 
expected since more peripheral employment implies more destinations, also for people living 
in the central city. However, the share of trips going to the inner city is also higher in 
decentralised cities. At first sight this might seem contra intuitive, since decentralisation is 
often equalled with a decline of inner city vitality. The data however confirms the opposite. 
Decentralisation does not, at least not in Europe, imply a weak inner city. Whereas urban 
centres at the periphery flourish, the inner city can maintain its vitality, and even its 
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dominance. Again it is good to illustrate this by means of taking some cities out of the sample 
(as an example). Munich has many surplus jobs outside the central city. Nevertheless its inner 
city is vibrant. The same is valid for Amsterdam, Strasbourg and many other decentralised 
cities. The idea that European cities with a considerable number of surplus jobs located in the 
urban periphery have less attractive central cities or inner cities is not correct. The level of 
decentralisation says more about the nature of the urban periphery than on the nature of the 
central city or inner city. 

Polycentric decentralisation and mobility 
In the previous section it was shown that decentralisation of surplus jobs do not always result 
in a higher car-dependency and higher trip distances. In this section the focus is on the 
relationship between various decentralisation patterns and mobility. Instead of just looking at 
the level of decentralisation, in this section the pattern of decentralisation, in terms of mono- 
and polycentricity, is examined. Again, cluster analysis is used to derive clusters of cities with 
a similar urban structure. The sample size had to be reduced to fourteen cities due to 
unavailability of disaggregated employment data, in mainly, the German cities. Clusters are 
defined on basis of the dominance of different centres within the region. Three variables are 
used for the clustering: the share of surplus jobs in the inner city, the share of surplus jobs in 
other centres located in the central city and the share of surplus jobs in other centres located in 
the urban periphery.  
 
The clustering process resulted in an optimum of three clusters34. Table 5.10 presents the 
cluster centres and the descriptives. These three city clusters are in conformance with three of 
the four archetypical urban structures distinguished in the conclusion paragraph of section 5.2. 
The first cluster includes six cities that have large urban centres in both, the urban periphery 
and the central city; these cities have a so-called regional-polycentric structure. The second 
cluster includes five cities that have a concentration of surplus jobs in the central city while 
subcentres are lacking in the urban periphery. These cities have a so-called urban-polycentric 
structure. The third cluster of cities includes three cities, which have a typical monocentric 
structure. Most jobs in this cluster are concentrated in the inner city; the amount of surplus 
jobs in the rest of the central city and in the rest of the urban periphery is low. Only the 
peripheral polycentric structure, i.e. a structure with subcentres in the urban periphery but not 
in the central city, is missing. Although the peripheral polycentric structure could be seen as 
the classical polycentric urban model, and although in North-America this structure may be 
the norm, in Europe this structure is an exception. In almost all examined European cities the 
number of surplus jobs is substantial in pre-war urban neighbourhoods, i.e. inside the central 
city but outside the inner city.  
 

                                                 
34 Hierarchical cluster analysis was used. The optimal stopping point for merging clusters was located 
with three clusters. 
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There is a clear correlation between city size and the clusters. Cities with a monocentric 
structure are smaller than cities with an urban-polycentric structure, and the latter are smaller 
than cities with a regional-polycentric structure. Some of the other exogenous variables also 
vary significantly between the three identified clusters. First of all, only the cities with a 
regional-polycentric structure possess heavy rail infrastructure. This is explained by the larger 
size of these cities. Secondly, the gas price, the public transport services level, and the average 
density differ between the clusters with a probability between 90 and 95%. The urban-
polycentric region scores lowest on these indicators.  
 

Table 5.10: Descriptives of city clusters based on location and dominance of 
subcentres 

Class Indicator Regional-
polycentric 

structure 

Urban 
polycentric 

Structure 

Mono 
centric 

structure 

Perc. surplus jobs in peripheral subcentres 0,22 0,03 0,04 

Perc. surplus jobs in central city subcentres 0,48 0,57 0,37 

Cluster 
centres 

Perc. surplus jobs in inner city 0,22 0,22 0,35 

Number of cities 5 6 3 

Number of inhabitants ** 988836 479417 354332 

Annual population growth 0,10 0,48 1,10 

Density *  5623 4258 5145 

Age < 18  21,1 21,6 21,5 

Age >18 and < 65 65,5 65,4 66,3 

Age > 65 13,7 13,6 12,4 

Cars per household 0,92 1,06 1,04 

Gasprice (euro’s) * 0,80 0,78 0,83 

Public transport quality * 
 (mio vehiclekm per year and per km2) 

0,123 0,076 0,093 

Descrip-
tives 

Heavy rail availability ** 
(perc.of rail in total pt-vehiclekm) 

0,050 0,000 0,000 

• RPS = Amsterdam, Lyon, Marseille, Nantes, Zürich; UPS = Bern, Bordeaux, Nancy, Saint-Etienne, 
Strasbourg, Toulouse; MS = Breda, Eindhoven, Grenoble. 

• Significance indicators are marked with * sig. <= 0,10 and ** sig. <=0,05; Calculated with the ANOVA 
procedure, using the LSD and the Tamhane T2 post-hoc tests. 

 
The observed differences between the three city clusters suggest the following non-linear 
urban development pattern. The smaller cites have a monocentric structure. Car ownership is 
relatively high, while the public transport supply is moderate. When cities grow, they evolve 
into an urban-polycentric structure, still limiting the deconcentration of surplus jobs towards 
the urban periphery. It appears that the supply of public transport is not able to follow the 
urban growth process. This could be explained by the transition of the urban structure, which 
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requires a radial public transport network to change into a grid network. This adaptation is 
costly and time-consuming. Moreover, the moderate city size does not allow for heavy rail 
solutions like a metro system. However, if the city continues to grow, the decentralisation will 
outgrow the urban level. A regional-polycentric structure emerges, with more opportunities 
for metro systems and commuter train services and lower car ownership rates. The transition 
from monocentric land use patterns and radial patterns of public transport infrastructure 
towards polycentric land use patterns and grid patterns of public transport infrastructure is in 
conformance with urban growth theories, as, for example, described by Champion (2001). 
However, the urban comparison shows that such a transition is not easy and that the 
adaptation of the public transport system is likely to lag behind the changing urban structure.  
 
The mobility data of the identified city clusters are presented in Table 5.11 (data on trip 
distances and trip speeds are excluded due to a lack of data on trip distances for the French 
cities). The table shows that the three monocentric cities have a modal split dominated by car 
use and non-motorised modes. Although public transport supply is moderate, public transport 
usage is relatively low, probably due to the small size of most of the monocentric cities. For 
the same reason the average trip duration is relatively low. On basis of these figures it is hard 
to tell whether small monocentric cities do indeed promote sustainable transport. The lower 
trip duration, and probably the trip distance as well, can be assessed positively, but the 
dependence on car transport for all trips longer than five kilometres poses a serious threat. 
Moreover, transport safety in small monocentric cities is the least favourable. The number of 
fatal accidents in those cities is the highest. This, again, contradicts the hypothesis that traffic 
accidents are relatively high in cities that sprawled a great deal, and supports the hypothesis 
that monocentric structures concentrate traffic into a small inner city and therefore enlarge the 
number of dangerous situations and potential conflicts. Also the high share of non-motorised 
modes in cities with a monocentric urban structure may explain this high incidence of fatal 
traffic accidents. 
 
The urban-polycentric structure, confining polycentrism to the central city, shows a somewhat 
odd mobility pattern. The trip duration and the total amount of minutes used for travel are 
similar to the monocentric structures, and can therefore be assessed positively. There are two 
counteracting forces which determine the development of trip duration. Firstly, if cities grow, 
then the distances between origins and destinations grow, and consequently the trip distances 
and trip durations grow as well. Secondly, if cities grow, then the employment starts to 
decentralise and this may lower trip distances and durations due to a better job-housing 
balance in the urban periphery. It seems that in the urban-polycentric structure both processes 
keep themselves in balance. Trip durations do not differ much between the monocentric small 
cities and the medium-sized cities with an urban-polycentric structure. The share of car travel 
in the modal split of the cities with an urban-polycentric structure is, however, relatively high, 
both for commuting and in general. An explanation could be that many trips in the urban-
polycentric structure are above the walking and bicycling threshold of approximately five 
kilometres. Therefore, the usage of the non-motorised modes declines. At the same time 
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public transport quality is not good enough to take over. Therefore the share of car travel in 
the modal split increases.  
 
The regional-polycentric structures have high public transport usage, but combine this with 
high trip durations. The high public transport usage is probably a direct result of the large size 
of the cities involved. The low car ownership and usage gives ground to the idea that 
polycentric structures do not always have to go hand in hand with a higher car-dependency 
and unsustainable mobility patterns. The high trip durations could be caused by the larger city 
size of these cities which might imply longer trip distances and durations are required. The 
data does not confirm the hypothesis that polycentric development in the urban periphery 
might bring jobs closer to the residential areas and hence reduce travel distance and travel 
duration. The higher trip durations for car and public transport trips are in contradiction with 
this hypothesis.  

 

Table 5.11: Mobility profile of city clusters based on location and dominance of 
subcentres  

Theme Indicator Regional 
Polycentric 

structure 

Urban 
polycentric 

Structure 

Mono-
centric 

structure 

Trip freq. Trips per person per day 3,2 3,2 3,4 

Time for travel per person per day * 72 69 67 

Average car trip duration 23 20 20 

Trip 
duration 
(min) 

Average public transport trip duration 40 37 29 

Share of the car travel (drivers only) 38 42 40 

Share of public transport * 13 11 6 

Modal split 

Share of the slow modes  35 31 39 

Share of the car travel (drivers only) 56 59 55 

Share of public transport  15 12 6 

Modal split 
commute 

Share of the slow modes  19 17 28 

Safety Fatal accidents annually p. million 
residents 

66 79 85 

Perc. of trips towards inner city ** 18 25 29 

Perc. of trips from the central city 
towards the urban periphery 

11 13 - 

Spatial 
pattern 

Perc. of commute trips from the 
central city towards the urban 
periphery 

14 21 23 

• Due to limited data availability trip distance and trip speed data are excluded 
• Significance indicators are marked with * sig. <= 0,10 and ** sig. <=0,05; Calculated with the ANOVA 

procedure, using the LSD and the Tamhane T2 post-hoc tests. 
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The results on the spatial pattern of trips are mixed. The percentage of trips made in the 
region going towards the inner city is lower in urban-polycentric structures and lowest in 
regional-polycentric structures. This is to be expected, since in polycentric urban structures 
many surplus jobs are located outside the inner city. However, the percentage of trips from 
people living in the central city with a destination in the urban periphery is lowest at the 
regional-polycentric structure, while it was expected to be highest. Apparently, the urban 
centres in the urban periphery are relatively self-contained and independent from the central 
city. This gives grounds to the idea that polycentric structures might reduce spatial 
interdependencies by bringing employment to the suburbanised housing areas, although this is 
not visible in the trip duration data. Another explanation could be found in the city size. 
Residents of smaller cities find commuting to work easy in the urban periphery and vice verse 
because the distances are lower. For example, the commute from the municipality of 
Amsterdam towards the urban periphery is lower than the outbound commute of the smaller 
Dutch cities of Breda and Eindhoven. A third explanation might be found in the research 
method. The clusters are based on the jobs concentrated in centres. The fact that the 
monocentric cities lack subcentres in the region does not implicate that there are no surplus 
jobs in the region. They can be scattered among the peripheral municipalities (see also the 
next section). 

Dispersed decentralisation and mobility 
One might think that the observed differences in mobility are small because the wrong 
clusters are defined. The debate about urban structure is much more a debate between 
polycentric development versus dispersal than a debate between mono- and polycentric 
development. The latter two urban structures both enable sustainable transport. Unsustainable 
transport emerges when urban growth results in sprawl in the urban periphery. Sprawl means, 
in the context of this research, that surplus jobs located in the urban periphery are not 
concentrated in peripheral urban centres but scattered among all municipalities in the urban 
periphery. Therefore, it is interesting to limit the analysis to the urban periphery and cluster 
the cities on basis of the concentration level in their urban periphery. The percentage of 
peripheral surplus jobs concentrated in urban centres and the percentage of peripheral surplus 
jobs outside the centre were used to determine the clusters.  
 
Three clusters were identified (Table 5.12). Hierarchical cluster analysis was used. The 
optimal stopping point for merging clusters was located with three clusters. The first cluster 
includes five cities with 22% of the surplus jobs concentrated in peripheral urban centres and 
8% of the surplus jobs scattered. The other 70% of the surplus jobs are located in the central 
city. These are the cities of Amsterdam, Lyon, Marseille, Nantes and Zürich. The second and 
third clusters include cities in which a small part of the surplus jobs are concentrated in 
peripheral subcentres, namely, 3% and 4%. Consequently, these urban peripheries are not 
characterised as polycentric. For the cities in the second cluster, the low concentration in 
peripheral urban centres is caused by a low decentralisation of surplus jobs. There are not that 
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many surplus jobs in the periphery and consequently not in peripheral urban centres. These 
cities can be characterised as monocentric with moderate sprawl in the urban periphery. On 
average 17% of the surplus jobs are located in the urban periphery and 83% in the central city. 
This second cluster includes the cities of Bern, Bordeaux, Breda, Eindhoven, Strasbourg and 
Toulouse. In the third cluster of cities a considerable proportion of the surplus jobs are located 
in the urban periphery, but they are not concentrated in peripheral urban centres. The urban 
peripheries in these cities can be characterised as sprawl. Only three cities are included in this 
cluster: Grenoble, Nancy and Saint-Etienne. 
 
Again, it can be seen that the urban structure is related to city size. The smaller cities have the 
strongest sprawl in their urban periphery, while the larger cities have a more polycentric 
pattern. Smaller cities might lack the mass to develop attractive concentration nodes in the 
urban periphery. The absolute volumes of surplus jobs in the urban periphery must be 
substantial enough to start a process of concentration. It can, therefore, be argued that smaller 
cities need to concentrate surplus jobs in the central city. Not all cities managed to realise 
such a concentration of employment. The three cities in the third cluster, with strong sprawl in 
their urban peripheries, did not manage to concentrate the surplus jobs in the central city, nor 
in a selection of peripheral subcentres. 
 

Table 5.12: Descriptives of city clusters based on job concentration in the 
urban periphery  

Concentration level in the urban 
periphery 

Class Indicator 

Polycentric Moderate 
sprawl 

Sprawl 

Perc. peripheral surplus jobs in 
urban centres  

0,22 0,03 0,04 Cluster 
centres 

Perc. peripheral surplus jobs 
outside urban centres  

0,08 0,14 0,33 

Number of cities 5 6 3 Descriptives 

Number of inhabitants ** 988836 475604 361956 

• Significance indicators are marked with * sig. <= 0,10 and ** sig. <=0,05; Calculated with the ANOVA 
procedure 

• Predominantly polycentric are Amsterdam, Lyon, Marseille, Nantes and Zürich; Moderate sprawl is 
found in Bern, Bordeaux, Breda, Eindhoven, Strasbourg, Toulouse. The strongest sprawl is found in 
Grenoble, Nancy and Saint-Etienne. 

 
When this clustering is compared with the previous clustering, large similarities are found. 
Only the two Dutch cities of Eindhoven en Breda switched places with Nancy and Saint 
Etienne. Therefore the descriptives, and also the mobility data, did not show large differences 
with the data presented in Table 5.10 and Table 5.11 and are for that reason not presented. 
The expectation that focussing on the urban structure in the urban periphery would generate 
more distinct city clusters in terms of sustainable transport seems false.  
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Other land use and transport system variables 
and mobility 
In the previous section the mobility profile of clusters of cities with similar urban structures 
was presented. This analysis indicated that mobility is not just related to urban structure, but 
also to other land use, transport system and socio-economic variables. Moreover, the analysis 
also showed that not all relationships are linear. In particular, urban structure and the modal 
split do not seem to be linear related. The share of car travel in the total amount of trips within 
an urban region is low in cities with a monocentric urban structure, high in cities with an 
urban-polycentric structure and medium in cities with a regional-polycentric structure.  
 
The urban structure, land use, transport system and socio-economic variables are not 
independent from each other. A correlation table (see Appendix 3) revealed that many of the 
variables are correlated and it is difficult to identify clusters of coherent variables. This was 
confirmed by a factor analysis which produced factors that were hard to interpret since most 
variables contributed to multiple factors. Within the context of this research it is important to 
notify that the size of the cities and the public transport supply are correlated. Larger cities 
have a higher supply of public transport. This confirms general theories on urban growth. The 
density, car ownership and urban structure are also interrelated, while these variables are 
unrelated to city size or public transport supply. This implies that urban structure cannot be 
entered into one regression with car ownership or density due to co-linearity of the 
supposedly independent variables.  
 
Several OLS-regression models35 were run, because not all variables could be entered in one 
equation due to the co-linearity. It aimed to identify the strongest model and assess what role 
the urban structure variables play in this model. Urban structure was made operational by 
using cluster memberships of each city in the clustering on basis of the level of 
decentralisation (cl.1 as presented in Table 5.8), and in the clustering on basis of the pattern of 
decentralisation (cl. 2 as presented in Table 5.10). The multivariate analysis has been limited 
to the relationships which appeared to be sigificant in the cluster analysis, i.e. the 
relationships between urban structure on the one hand, and the market share of public 
transport, the differences in time used for travelling, transport safety and the spatial pattern of 
mobility on the other hand. Furthermore, the variation in the share of car transport is also 
examined since this reduction of car usage is often one of the policy’s goals which aim to 
adapt the urban structure. 
 
With regard to the market share of public transport several models were run. It appeared that 
there is a relationship between the market share of public transport and urban structure, even 
when we control for demography or city size (Table 5.13). The strongest model emerges 
when urban structure and demography, i.e. the percentage of people younger than 18 years, 
                                                 
35 Ordinary least squares regression. 
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are entered into the equation. The adjusted R-square is however only 0,53 or 0,32, indicating 
that 30 to 50% of the variance in the market share of public transport is explained by urban 
structure and demography. If the percentage of people younger than 18 years of age is 
replaced by the city size, then both variables continue to be significant. But the adjusted R-
square drops, indicating that the demography explains the observed variance in the market 
share for public transport better than city size, even though both variables are significant and 
therefore relevant.  
 

Table 5.13: Explaining the market share of public transport  

 
 Model 1 

Standardized 
Coefficients 

t Sig. 

(Constant)  4,278 ,000 

Level of decentralization (cl.1) ,461 3,080 ,006 

Perc. of people younger than 18 years -,576 -3,842 ,001 

a Dependent Variable: market share public transport; Adjusted R Square=0,530 
 

 
Model 2 

Standardized 
Coefficients 

t Sig. 

(Constant)  3,570 ,004 

Decentralization pattern (cl2) -,456 -1,882 ,087 

Perc. of people younger than 18 years -,647 -2,670 ,022 

a Dependent Variable: market share public transport; Adjusted R Square=0,324 
 
 
 
With regard to the share of car travel several models were also run. It was not possible to 
obtain a model that included at least one of the two indicators on urban structure. The 
strongest model found, included car ownership and public transport supply. The share of car 
transport in the total amount of trips increased if car ownership increased or if public transport 
supply decreased. These two variables are able to explain approximately 62% of the variance 
within the sample. Car ownership is by far the strongest explanatory variable for car use. It 
appears that the share of car transport is barely related, at least not linear related, to city size. 
No OLS-model could be made with city size as one of the independent variables. If 
commuting trips are only taken into account, then better results were obtained (Table 5.14). It 
appears that there is a relationship between the decentralisation pattern and the share of car 
transport, even if we control for differences in car ownership. The share of car transport is 
highest in monocentric structures, medium in urban-polycentric structures and lowest in 
regional-polycentric structures. Car ownership and the decentralisation pattern together 
explain up to 75 percent of the variance in the share of car transport. However, the 
standardised coefficients reveal that the decentralisation pattern has only a relatively small 



124 

impact on the share of car transport. Most of the variation is explained by differences in car 
ownership. Other control variables like gas price and city size were not significant.  
 

Table 5.14: Explaining the share of car travel in commuting  

 Standardized 
Coefficients 

t-statistic Sig. 

(Constant)  2,875 ,015 
Decentralization pattern (cl2) -,298 -2,160 ,054 
Cars per household ,833 6,041 ,000 

a Dependent Variable: share of car transport in commuting; Adjusted R Square=0,753 
 

 
 
With regard to the variance in average daily travel time per resident no model could be built 
which included a significant variable referring to the urban structure. Most of the variation in 
daily travel times is explained and together with the differences in public transport supply. 
Differences in density explain up to 43% of the variance in daily travel times and no other 
variable could be entered to improve the model. Even if the trip duration of one of the 
transport modes was entered as the dependent variable, no model could be made with urban 
structure as one of the independent variables. Instead the duration of car and public transport 
trips appeared to be related by differences public transport supply and demography. 
 
It appears that the level of decentralisation is strongly related to the number of fatal accidents 
in a city, as suggested by the cluster averages presented in Table 5.9. Cities with many jobs 
outside the central city have less fatal accidents per resident than cities that have concentrated 
the majority of jobs in the central city. However, the level of decentralisation explains only 
16% of the variance in fatal accidents. If the urban structure variable is switched for the 
density variable, then the density is also significant. The explanatory value however hardly 
improves. Hence, although density and urban structure are related to transport safety, they 
only explain a very small part of the total variation in transport safety between the examined 
cities. 
 
The spatial structure of the mobility pattern is related to level of decentralisation of 
employment, even if we control for city size (Table 5.15). In cities that centralised most 
employment inside the central city a larger share of the trips is directed towards the inner city 
than in cities that decentralised part of the employment towards the urban periphery. This is in 
conformance with expectations. The standardized coefficients of city size and the level of 
decentralisation are of similar size, which indicates that the level of decentralisation of the 
employment is not only significantly related to traffic volumes towards the inner city, but 
variations in the level of decentralisation also have a substantial impact of these traffic 
volumes. 
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Table 5.15: Explaining the spatial pattern of mobility 

  Standardized 
Coefficients 

t Sig. 

(Constant)  4,135 ,001 

level of decentralization (cl1) ,553 3,692 ,003 

inhabitants -,680 -4,545 ,001 

a Dependent Variable: percentage of all trips to or from the inner city; Adjusted R 
Square=0,687 
 

In conclusion 
The task in this section was to determine the mobility profiles of different urban structures 
and determine possible relationships between urban structure and mobility. The cluster 
analysis showed that the mobility profiles do differ between the distinguished clusters of 
cities with similar urban structures and that on some indicators the variation is sufficiently 
large to be significant, even when other land use, transport system and socio-economic 
variables are taken into account. In particular the market share of public transport, the share of 
car transport in commuting trips, transport safety and the spatial pattern of mobility are 
significantly related to urban structure, i.e. the regional distribution of employment. No 
significant relationship was found between, on the one hand, urban structure and, on the other 
hand, the share of car for all trips, trip frequencies, travel times, travel distances and travel 
speeds, although limited data availability hindered the analysis of at least the latter two 
variables.  
 
The mobility profiles of the urban structures found in European cities sometimes contradict 
the theoretic expectations described in chapter 2. Polycentric urban structures are often 
presented as a second best solution. The compact and monocentric urban form would be 
better. The comparison of European cities revealed that the regional-polycentric structure, i.e. 
a polycentric urban structure with subcentres outside the central city, does not score badly if 
one looks at some transport goals which dominate policy discussions. Firstly, public transport 
usage is much higher, while car ownership and car use is lower. It appears that the share of 
car transport is lowest in regional-polycentric structures, even if we control for variances in 
car ownership. Secondly, trip durations and probably trip distances do not differ much from 
trip durations and distances in cities with other urban structures. Although, the good score of 
the regional-polycentric structure is partly explained by the larger size of the cities that have 
developed a regional-polycentric structure, it remains interesting that polycentric urban 
regions in Europe are not car-dominated environments. Cities with a regional-polycentric 
structure usually developed an extensive rail network which at least connects the urban 
periphery with the central city. The high share of trips that is directed at the inner city, also in 
cities with a regional-polycentric structure, indicates that polycentrism does not imply the 
degradation of the inner city. The inner city remains to be one of the most important urban 
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centres. Consequently, even with radial network of rail infrastructure public transport can still 
maintain a relatively high market share within a polycentric urban structure.  
 
A second interesting result is the performance of the urban-polycentric structure. The cities 
with an urban-polycentric structure have a relative high car use. If the three identified urban 
structures are seen as a growth urban pattern, then it appears that in the small monocentric 
cities the non-motorised modes are a good alternative for the car. In the large regional-
polycentric cities it is public transport that provides an alternative for the car. In the medium-
sized cities with an urban-polycentric structure one would expect a combination of high usage 
of both public transport and the non-motorised modes. The opposite seems true. Both public 
transport and the use of non-motorised modes are relatively low in the cities with an urban-
polycentric urban structure. One might argue that the low performance of this cluster of cities 
with regard to the slow modes is explained by the absence of Dutch cities in this cluster. The 
Netherlands is known for its bicycle use. Although this possible explanation cannot be 
dismissed, one has to remind that the usage of the slow modes in the Dutch cities like Breda 
and Eindhoven (43%) is not much higher than the usage of the slow modes in Bern or 
Strasbourg (41 respectively 38%). Another explanation, and arguable more obvious, is that in 
urban–polycentric structures the distances between major origins and destinations are already 
too large to do by foot or bicycle, while at the same time the size of the city is too small to 
enable successful exploitation of high quality public transport, most importantly rail-based 
transport services.  

5.4. Discussion 

This chapter is dedicated to the first research question, i.e. which mobility patterns and urban 
structures are observed in Western European cities and to what extent are variations in urban 
structures and mobility interrelated? The aim of the chapter is to sketch a European picture on 
the issue of urban structure and mobility, supplementing the more generic understanding 
presented in chapter 2. The chapter sketched a static picture of the current urban structure of 
European cities (in chapter 8 the dynamics are examined). 
 
The comparison of mobility survey data in various European cities revealed that for some 
mobility indicators the variance is considerable, while for others it is limited. The highest 
variances are found in the market share of public transport, the market share of the slow 
modes and in the spatial pattern of mobility. Medium variances are found in the market share 
of the car trips, trip durations and distances of public transport, trip durations of car transport 
and transport safety. Low variances are found in the trip distance of car trips, travel speeds 
and trip frequencies. In general the variances are higher for commute trips than for trips in 
general. This puts policies that aim to influence mobility into perspective. In particular the 
many policies that aim to lower the trip distances, (of cars or aim to lower the share of the 
passenger car in the total amount of trips), should be modest in their expectations since the 
comparison of mobility patterns in cities across North-Western Europe reveals that there the 
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margins are narrow. On the other hand, one should also not undervalue the observed 
differences. For instance, although the variance in the share of car transport is relatively low, 
the variation still differs between around 30% in Bern and Amsterdam to above 50% in 
Bordeaux, Toulouse and Wiesbaden. 
 
The variation in urban structure also appeared to be substantial. In most cities decentralisation 
does, at least at the macro level, not result in strong sprawl. Instead employment is re-
concentrated in a few new urban centres. The emerging polycentric pattern is, however, 
different than expected, on basis of international literature where the polycentric urban 
structure is often conceptualised in terms of edge cities. It is a structure where several large 
subcentres exist in the urban periphery and outside of the control of the central city. This 
structure is described by Ingram (1998) on basis of a literature review and Cervero (1998) on 
basis a global inquiry of best cases of contemporary transit metropolises. It appears that 
polycentric urban structures in Europe are different from this general description. Two types 
of ‘European’ polycentric urban structures have been distinguished, using statistical clustering 
techniques to identify families of European cities with similar urban structures. The first type 
is called the ‘urban-polycentric structure’. In this structure the secondary centres are primarily 
located inside the central city, sometimes near the inner city, but often at the fringe of the 
central city around beltways or harbours. The employment density at the urban periphery 
remains relatively low and hardly any urban centres of significance can be distinguished. This 
relatively compact and urban conception of the polycentric urban structure might be called 
typically European, since it is the result of the centripetal forces generated by the historic 
inner cities of many European cities. The second type of polycentric urban structure found 
among the examined cities is called the regional ‘polycentric urban structure’. In this structure 
the secondary centres are located in both the central city and the urban periphery. The 
identification of several forms of polycentric urban structures opposes the assumptions made 
by some authors that development patterns of cities can easily be generalised and that the 
urbanisation pattern of North-American cities is the future all cities across the world. For 
instance, Ingram (1998) argues that ‘the development pattern in developing and industrial 
countries with market based economies exhibit a similar pattern of decentralisation of both 
population and employment, with the largest metropolitan areas converging to similarly 
decentralised structures with multiple sub-centres’. The results of the comparative research 
make a subtle distinction to this statement and suggest that there are different patterns of 
decentralisation, resulting in different subcentre formations.  
 
The variance in some of the mobility indicators appears to be related to variances in the urban 
structure, although the relationship is often relatively weak. The difficulties to obtain 
significant relationships between elements of the land use system and elements of the urban 
mobility pattern is, contrary to the findings in global comparison studies, like those executed 
by Newman and Kenworthy (1999). The reason for this contrast has already been elaborated 
on in chapter 1. The variation in both land use and mobility is much larger on a global scale 
than on a continental scale. For instance, Newman and Kenworthy found a variation in 
densities between 20 and 300 persons per hectare in their global comparison of cities. In the 
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observed European cities in this study the densities varied only between 11 and 50 persons 
per hectare. It is much harder to identify significant relationships between indicators if the 
variation is much smaller. For instance, Newman and Kenworthy’s relationship between 
density and energy use does only hold if cities from across the world are included. If only 
European cities are taken into account than the relationship becomes indistinct.  
 
Nevertheless, although the variation between the mobility profiles of the three identified 
urban structures is often small, there are some significant mobility differences between the 
three identified city clusters with different urban structures. In particular the market share of 
public transport, the share of car transport in commuting trips, transport safety and the spatial 
pattern of mobility differ significantly between the three identified clusters of cities. It appears 
that European cities with a regional-polycentric structure do not always have a less 
sustainable transport pattern than monocentric cities. However, the hypothesis that 
decentralisation of employment towards peripheral urban centres brings employment closer to 
the living areas of the employees is not the reason for this observation. Trip duration does not 
seem to be shorter in polycentric urban structures, even not for commute trips. What makes 
them favour sustainable transport is their relatively high public transport usage. This is caused 
by the fact that polycentric cities are usually larger than monocentric cities and within large 
cities it is easier to exploit high quality rail-based public transport. A second interesting result 
is the somewhat lower performance in terms of sustainable transport of the urban-polycentric 
structure. It appears that the medium-sized cities with an urban-polycentric structure are too 
large to enable walking or bicycling and too small to enable high quality public transport. 
Hence, car use is relatively high in these cities. The relatively high dependence of car 
transport in many European medium-sized cities is alarming, since urban is characterised by 
medium-sized cities, i.e. cities of approximately a half million inhabitants. Further research is 
therefore required to detail the spatial configuration of the urban-polycentric structure, to 
assess its mobility performance and to identify opportunities to improve the mobility 
performance of these cities. 
 
Urban structure and city size appear to be strongly related. Therefore, the impact of urban 
structure on mobility cannot be studied without taking city size into account, and vice verse, 
the impact of city size on mobility cannot be studied without taking urban structure into 
account. Existing studies largely ignore this interdependency (Breheny 1992, Capello, 2001). 
Often city size and mobility are studied without taking notice of the changes in urban 
structure which are necessary to maintain a balanced modal split. If a city grows it can keep a 
similar mobility pattern but only when the urban structure is changed “smartly” from a 
monocentric urban structure that enables walking and bicycling towards a polycentric urban 
structure that enables public transport use. The name “smart growth”, used in the United 
States instead of land use and transport planning, is therefore, not only a nice shorthand, but it 
also expresses that land use and transport planning is mainly about managing the growth 
process. The analysis suggest that smaller cities should maintain their monocentric urban 
structure as long as possible and only shift towards an urban or regional-polycentric structure, 
when the demand for public transport is large enough to enable a sufficient supply of public 
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transport services and rail-based infrastructure. The emphasis should be on achieving a modal 
shift and not on limiting trip distances, since the comparison of cities showed that the variance 
in the latter is low and no evidence is found in favour of a relationship between urban 
structure and average trip distance. The variance between the examined cities with regard to 
the modal split is much larger, even between cities of similar size, and consequently modal 
shift policies are more likely to have an impact on the modal split, and on the market share of 
public transport in particular.  
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CHAPTER 6  

REGIONAL PLANNING 
STRATEGIES IN WEST EUROPE 

Achieving a less car dependent urban environment asks for comprehensive planning, 
culminating in plans spanning entire areas and addressing various aspects of their 
development. In chapter 3 various land use and transport strategies have been introduced, 
based on ‘ideal’ urban structures. It remains, however, to be seen whether these ‘ideal’ 
structures are indeed used in practice. Do they, indeed, drive planning efforts in cities? If the 
answer is negative, then it is important to know why this significant volume of literature is 
neglected. Are the concepts and guidelines proposed infeasible and ineffective, or are they 
just unknown on the work floor? More importantly, if the answer is positive, and this is the 
presumption of many literature sources, then it is again of great interest to ask the why-
question. Why do these ideals excite local urban planners while the results of the previous 
chapter and the majority of the literature on the issue, in particular with regard to the compact 
city, is divided on the presumed positive effects of urban structure on mobility. This question 
is of particular importance in the European context, since European cities are often quoted in 
international literature to be exemplary in regard to regional planning strategies, in particular 
the compact city strategy.  
 
This chapter aims to answer the second research question, i.e. what are the relationships 
between land use planning and transport planning in Western European cities, and which 
regional planning strategies are applied in terms of urban structure and mobility. Several 
secondary questions can be asked. Are the strategies, such as the compact city and network 
city strategy, indeed used in practice? What does it mean when a city applies a network city 
strategy? How is such a strategy conceived, and how is it translated into practical spatial 
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projects and measures? Which of the different interpretations of the compact city strategy and 
network city strategy, presented in chapter 3, fits best with the observed planning practices? If 
one aims to obtain a good understanding of the actual relationships between urban structure, 
mobility and regional planning these questions are important. After all, planning ideas should 
not be only theoretically valid but also achievable in real terms (Jenks et al, 1996). It is in 
daily practice that compromises have to be made between ‘what should be done’ and ‘what 
can be done’.  
 
To answer the research questions, I examined nineteen European cities, to find out to what 
extent land use and transport planning is integrated and which strategies are being used. The 
approach is based on detailed analyses of policy documents of the examined cities, and on 
two questionnaires among local research institutes that collaborated in a wider European 
research project. More details on the used methodology are included in chapter 4. The 
analyses are limited to the compact city strategy and the network city strategy since good 
examples of the dispersed city strategy could not be found within the chosen sample of cities. 
 
This chapter starts in section 6.1 with an analysis of the linkages between land use planning 
and transport planning in the examined cities. It aims to define what integrated land use and 
transport planning at the regional level actually means. Then in section 6.2 the focus is on the 
application of regional planning strategies. Clusters of cities with a compact city strategy and 
with a network city strategy are identified, and it is assessed which dimensions of the 
planning strategies are discriminatory. I continue in section 6.3 and 6.4 with detailing the 
identified regional planning strategies by outlining the associated implementation actions. The 
real ambition of a city is often revealed in the implementation projects and proposed measures 
and therefore these are examined in section 6.5. I conclude with a discussion in which I 
elaborate on some of the secondary questions listed in this introduction. 

6.1. Linkages between land use planning 
and transport planning 

In chapter 3 it was concluded that in most literature integrated land use and transport planning 
is quite narrowly defined and stands for achieving mobility goals by using land use planning 
instruments to influence the location and regional configuration of activities.  
 
Examining the case studies taught that the narrow definition used in much literature does not 
cover the full scope of the term ‘land use and transport planning’ as used by planning 
practitioners in cities. In practice, land use and transport planning has a more comprehensive 
meaning and its exact connotation is dependent on the local planning system, in particular the 
availability of instruments to influence decisions with regard to the location of public and 
private land uses. On basis of the case studies, five types of land use and transport planning 
can be distinguished (Table 6.1). 
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Table 6.1: Five types of spatial planning 

 Name  Goal Instrument Impact 

1 Transport planning  Transport  Transport  Land use and 
transport 

2 Land use planning Land use Land use Land use and 
transport 

3 Transport oriented land use planning Transport  Land use  Land use and 
transport 

4 Land use oriented transport planning Land use Transport Land use and 
transport 

5 Full integration Land use and 
transport 

Land use and 
transport 

Land use and 
transport  

 
Firstly, there are transport policies which aim at transport goals, use transport instruments but 
impact on both land use and transport. Such a planning strategy not only presumes that travel 
behaviour will adjust to the new situation, but also presumes that location behaviour will 
adjust spontaneously and in the right direction. None of the case studies examined limits 
themselves to these transport policies since they have been selected on basis of their activities 
in both land use and transport planning. However, the large-scale light rail developments in 
cities like Bristol, Nantes and Croyden are at least partly based on high expectations with 
regard to the structuring effect of new infrastructure on land use. Secondly, there are land use 
policies which aim at land use goals, and utilize land use instruments, but have impacts on 
both, land use and transport. For instance, area-based subsidies to stimulate local economic 
growth can result in more transport towards these specific areas. Restrictive zoning to protect 
vulnerable rural areas around a city can limit trip distances and promote the use of non-
motorised modes. However, these policies are in fact land use policies as long as the transport 
impacts are merely seen as an unintentional side effect. No transport planner is involved. To 
some extent these first two options are not really integrating land use and transport planning, 
since there is no effort made to integrate planning objectives or to make use of each others 
instruments.  
 
The other three types of spatial planning have a stronger claim on the adjective ‘integrated’ 
with regard to land use and transport planning. The third definition is similar to the definition 
found in most transport literature. Integration means in this respect using land use instruments 
to achieve transport goals. This definition has been the point of origin in this research. Most 
cities examined have policies that fall under this category which is why they were selected in 
the first place. During the case study research, however, two other variants of policy 
integration were found. A fourth definition of land use and transport planning is one with 
policies that aim at land use goals and use transport instruments. In many of the cases 
examined this kind of policies and arguments were found. For instance, Merseyside, Croyden 
and Nantes legitimate their investments in a light rail system with the argument that it 
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improves transport quality, but also with the argument that it is needed to revitalise the inner 
city. The latter argument seems to be even more important than the former. The city of Bilbao 
has invited world renowned architects to design the new metro terminals such as the Abando 
station and the Ametzola station. Of course, such an investment is also meant to make public 
transport attractive, but the prime objective is to revitalise the inner city. 
 
And last but by no means least, some policies seem truly integrated since the objectives, the 
instruments and the impacts include aspects of both land use and transport. Complex policy 
packages usually fall under this category, for example, a policy package that aims to redesign 
a terminal area in order to improve public transport usage and provide an attractive city 
square. Another example is the redevelopment of the Expo2000 area in Lisbon into an urban 
leisure centre. This project combines land use and transport measures to achieve both land use 
and transport goals. Note that there is a difference between integration by coincidence and 
integration on purpose. Many territorial plans do include both land use and transport 
measures. This does, however, not imply that land use and transport planning is integrated 
and that policy developers have tried to make use of potential synergies between land use 
planning and transport planning. It may still be that land use planners and transport planners 
work relatively independently on the same development project. 
 
The nineteen examined cities were selected because their regional planning strategy fitted in 
the third, fourth or fifth category, although respondents often mixed the five definitions and 
presented a ‘pure’ transport policy or land use policy. This highlights the complexity of the 
issue and the importance of unambiguous definitions and questions, particularly in a 
comparative context.  

6.2. Clusters of cities with similar regional 
planning strategies  

Similar to the ambiguity with regard to land use and transport planning, there is also much 
vagueness with regard to urban structures and regional planning strategies. At the start of each 
case study analysis, the city authorities were asked to what extent they found the ideal urban 
structures and planning strategies, presented in chapter 3, applicable to their city. The 
reactions were often incoherent and confusing because concepts were conceived differently. 
For instance, two different interpretations of the ‘polycentric planning strategy’, or within the 
context of this research the ‘network planning strategy’ were used. Some cities use it to 
describe their efforts to concentrate residential deconcentration into a limited number of 
suburbs. Other cities, and also most literature, define the polycentric planning strategy to 
express an intention to concentrate employment and services into a limited number of urban 
subcentres.  
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On the other hand, all cities were unambiguous about the dispersed development strategy. 
None of the cities responded that their regional planning strategy is based on dispersion. In 
many cases the market driven sprawl at the urban fringe is one of the most important drivers 
behind the adoption of a strategy that reduces this dispersion. Consequently, the identification 
and analysis of regional planning strategies in European cities is focussed on two of the three 
archetypical planning strategies identified in chapter 3: the compact city strategy and the 
network city strategy. 
 
To overcome definition problems with regard to the overall regional planning strategy, the 
analysis aimed to discover the design principles applied in the examined cities. Ten closed 
questions were used that aim at distinguishing the compact and the network city strategy (see 
Table 6.2). 
 
 

Table 6.2: The planned location of urban functions within the case study cities 

Nr. Statement (opposite statement) Average 

score* 

Stdev. 

1 Further strengthening of one dominant inner city  
(Strengthening of multiple urban centres)  

3,1 1,5 

2 Subcentres should not compete with the inner city; they should have a 
different function; they are monofunctional  
(Subcentres should take over functions of the inner cities; their profile 
can be similar to the inner city; they are multifunctional) 

2,5 1,3 

3 Fun shopping needs to be concentrated in the inner city  
(Fun shopping is stimulated in a limited number of subcentres) 

2,2 1,1 

4 Retail needs to be concentrated in inner city 
(Retail is stimulated in a limited number of subcentres) 

2,4 1,2 

5 Dining, drinking and nightlife needs to be concentrated in the inner city  
(Dining, drinking, nightlife functions are stimulated in the subcentres) 

2,1 1,0 

6 Upper level jobs should be concentrated in inner city  
(Upper level jobs should be distributed between the subcentres) 

3,0 1,3 

7 The density in the inner city has to increase  
(The density in the inner city cannot increase further) 

2,7 1,3 

8 The density in the subcentres can be lower than in the inner city  
(The density in the subcentres should be comparable to the inner city) 

2,6 1,3 

9 Development of dormitory towns  
(Development of self contained new towns) 

2,8 1,0 

10 New infrastructure improves the accessibility of the inner city  
(New infrastructure improves the accessibility of the subcentra) 
 
 

2,8 0,8 

* One implies full agreement with the statement and five implies full agreement with the opposite statement. 
Source: own survey among nineteen European cities 
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The questions were derived from the planning strategy guidelines presented in chapter 3 and 
summarised in the last section of chapter 3. To force respondents to choose between design 
principles, each question consisted out of two opposite statements. The first statement fits 
theoretically with a compact city strategy, while the opposite statement fits with the network 
city strategy. The respondents were asked to what extent their city matches one of the two 
statements, giving a rate between one and five. One implied that they agreed fully with the 
statement, and five implied that they agreed fully with the opposite statement.  
 
The average scores are all between two and three points, with the exception of the first 
statement. This indicated that most cities have a planning strategy that aims primarily at 
strengthening the inner city and the monocentric urban structure. Most cities argue that, in 
particular, fun shopping, retail and dining, drinking and nightlife (statement nr. 3, 4 and 5) 
should be concentrated as much as possible in the inner city, although many cities also agree 
with the statement that multiple urban centres have to be developed (statement nr.1). 
 
More important than the average values are the standard deviations. These are high and this 
reflects that cities answer very differently. For instance, although the average score on 
statement number six about the location of upper level jobs is exact three, this does not mean 
that most cities could not choose between the two statements. The standard deviation of one 
point three shows that cities did choose, but they choose differently. In this case there were 
six cities that choose to concentrate upper level jobs in the inner city while there were also six 
cities that choose to distribute employment among the several subcentres. The aggregated 
scores may be three, but the individual scores of the cities range from one to five.  
 
The purpose of the brief questionnaire was to identify clusters of cities with similar regional 
planning strategies. The standard deviations show that the variation is high. This is a 
prerequisite to identify distinct city clusters. Hierarchical cluster analysis was used to 
determine a suitable number of clusters, minimising the squared Euclidean distances between 
the cases. Using distance coefficients from the agglomeration schedule, it was found that the 
optimal stopping point for merging clusters was located with two or three clusters. Both 
clusters are therefore presented in Figure 6.1.  
 
The K-means procedure was used to obtain the cluster centres per indicator (Table 6.3 and 
Table 6.4). When two clusters are defined, the clusters differentiate strongly. Cluster two has 
average values around and below two. These cities favour the inner city and aim to limit non-
residential developments outside this inner city. Their approach is in conformance with the 
compact city strategy, as described in chapter 3. Cluster one, on the other hand, has values 
around and above three. The cities in this cluster have given the development of urban 
subcentres a place in their planning strategy. Their approach is more oriented on the ‘ideal’ of 
the network city, as described in chapter 3.  
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CITIES TWO CLUSTERS THREE CLUSTERS 
Barcelona 
Helsinki 
Lisbon 
Rome 
Vienna 

Cluster A 
(Pro-active network city strategy) 

Amsterdam 
Brussels 
Bucharest 
Merseyside 

Cluster B 
(Re-active network city strategy)  

Tübingen 

 
 

Cluster 1 
(Network city strategy) 

Aalborg 
Bilbao 
Bristol 
Croydon 
Dresden 
Ghent 
Groningen 
Nantes 

Cluster C 
(Compact city strategy) 

Münster 

 
 

Cluster 2 
(Compact city strategy) 

Cluster B  
(Re-active network city strategy) 

Figure 6.1: City clusters with similar planning strategies 

 
For all variables, except one, cluster one has higher values that cluster two. There is one 
exception. On variable eight, measuring the planned density of subcentres, cities in both 
clusters give similar answers. Apparently, the planned density in subcentres does not differ 
between cities with a compact city or a network city strategy. 
 
The questions were answered with a five point scale. The average score of cluster 2 is 2,0 
while five of the variable averages are below two. This indicates that the cities in this cluster 
fully agree with the statement which favours the development of a monocentric urban 
structure and strongly disagree with the opposite statement that favours the development of a 
polycentric urban structure. The score in cluster 1 is less clear. The average score is 3,2 which 
means that most cities agree on both statements and refuse to choose between them. 
Apparently, the network city strategy is not that extreme and one-dimensional as the 
statements and opposite statements suggest. Only one of the variable averages in cluster 1 is 
above four. This indicates that the network city strategy is combining elements from the 
compact city concept with new elements from the network city concept. They choose new 
centres at the urban fringe but this does not imply that there is less interest in the inner city. 
The inner city is, just like the other suburban nodes, part of the network.  
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Table 6.3: Cluster centres and F ratios, two clusters 

Nr. statement** Cluster 1 
 (network city 

strategy) 

Cluster 2 
(compact city 

strategy) 

F-ratio* 

1 4,2 1,8 31 

2 3,4 1,6 18 

3 2,7 1,6 6 

4 3,0 1,8 7 

5 2,7 1,3 19 

6 3,7 2,2 9 

7 3,1 2,3 2 

8 2,7 2,6 0 

9 3,1 2,4 2 

10 3,2 2,4 6 

Average 3,2 2,0 - 
* The F ratio is the ratio of variance attributable to clusters to the error variance (the variance not attributable 
to clusters). Large F ratios indicate variables that are important for separating clusters. Variables with a F ratio 
around or below one does not contribute at all to the clustering process. 
** Statements are included in Table 6.2 

 
When three clusters are identified then the cluster of cities with a network city strategy are 
divided into two parts while the cluster of cities with a compact city strategy remain 
practically unchanged. The difference between the two types of network city strategies can be 
read from the averages of the cluster centres on each variable (Table 6.4). The ambitions of 
the cities in cluster A with regard to the secondary urban centres are high. The density of the 
secondary centres should resemble the inner city, they should be multifunctional and therefore 
urban functions that are often claimed by the inner city, such as upper level jobs, leisure-
shopping, dining, drinking and nightlife are allowed to be decentralised to the secondary 
centres. The strategies applied in these cities can therefore be associated with the ‘proactive 
network city strategy’, i.e. the second interpretation of the network city strategy described in 
chapter 3.  
 
Cities in cluster B also choose to develop subcentres but these centres should not compete 
with the inner city. In contrast to the cities in cluster A these cities still want to increase the 
density in the inner city. They only allow subcentres to emerge and take over those functions 
that cannot be facilitated in the inner city anymore, most importantly large-scale retail and 
upper level jobs. Consequently, the subcentres they allow are monofunctional business 
districts and shopping malls. Combating car use is of less importance in these subcentres. The 
strategy can be described as re-active. The city authority has realised the impossibility to 
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withhold secondary centre development and therefore they anticipate this by developing 
subcentres that do not endanger the dominance of the inner city. The strategy is born out of 
fear to loose control over the urban fringe. The strategies applied in these cities can be 
associated with the ‘re-active network city strategy’, i.e. the first interpretation of the network 
city strategy described in chapter 3. 
 
Two exceptional cases are Münster and Tübingen. On basis of the clustering it remains 
unclear whether a compact city strategy or a network city strategy has been applied. If two 
clusters where defined then Münster is assigned to the cluster of cities with a compact city 
strategy but if three clusters are defined then Münster is assigned to the cluster of cities with a 
reactive network city strategy. Tübingen shifts the other way around. If two clusters are 
defined then Tübingen is assigned to the network city cluster but if three clusters are defined 
then it is assigned to the cluster of cities with a compact city strategy. A closer look to the 
strategy applied in these two cities shows that they are indeed in between both archetypical 
regional planning strategies. Tübingen is a small town with a strong monocentric urban 
structure which it aims to strengthen. However, recently they have developed a new urban 
centre in Tübingen-Sudstadt and this could be interpreted as a first step towards a network 
city strategy. Münster also has a clear monocentric urban structure and puts much effort in 
strengthening its historic inner city. However, they simultaneously favour a certain degree of 
decentralisation of employment and services in order to keep trip distances low.  
 

Table 6.4: Cluster centres and F ratios, three clusters 

Nr. 
statement
** 

Cluster A 
(proactive network 

city strategy) 

Cluster B 
(re-active network 

city strategy) 

Cluster C 
(compact city 

strategy) 

F- ratio * 

1 4,2 3,8 2,0 7 

2 4,2 2,4 1,7 17 

3 3,4 2,3 1,5 10 

4 3,4 2,6 1,8 4 

5 3,0 2,2 1,4 7 

6 3,6 4,2 2,0 12 

7 3,4 2,0 2,6 1 

8 2,0 2,6 2,9 1 

9 3,2 3,0 2,4 1 

10 3,4 3,0 2,4 3 

Average 3,4 2,8 2,1 - 

* The F ratio is the ratio of variance attributable to clusters to the error variance (the variance not 
attributable to clusters). Large F ratios indicate variables that are important for separating clusters. 
Variables with a F ratio around or below one do not contribute, at all, to the clustering process. 
** Statements are included in Table 6.2. 
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Not all variables differentiate to the same extent, and therefore the variables have different 
levels of importance in the clustering process. The F-ratios can be used to identify variables 
that were most important in the clustering process. Variables with a F-ratio around or below 
one do not contribute at all to the clustering process, while variables with high F-ratios are 
dominating the clustering to a high degree.  
 
Variable one, two, three and five are dominant in both clustering processes. These are the 
questions that refer directly to the position of subcentres and their function. Apparently, to 
determine whether a regional planning strategy is based on the compact or network city 
concept, it is best to look at the aspirations with regard to the number and function of urban 
centres and to the spatial policies with regard to leisure activities such as dining, drinking, 
nightlife and leisure-shopping. Variable seven and eight are nearly irrelevant for the clustering 
process. These variables measure the desired density in suburbs. Density and urban structure 
are apparently two different issues. A network city strategy does not exclude further 
intensification of the inner city, and a compact city strategy does not imply low densities in 
the secondary urban nodes.  
 
Based on the clustering analysis, some initial conclusions can be drawn with regard to the 
archetypical planning strategies and the different interpretations of these planning strategies in 
chapter 3. Firstly, it seems that there are significant differences in development strategy 
among the European cities. Not all three archetypes are commonly found. Most local 
strategies can be associated with the compact city strategy and the network city strategy. The 
dispersed planning strategy is, as expected, non-existent in the examined cities. The compact 
city strategy does not dominate, like it is sometimes suggested. An equal share of the 
examined European cities has policies which resemble the network city strategy, i.e. policies 
that actively promote the development of secondary centres. However, only in a few cases are 
these new centres meant to compete with the inner city. In half of the cities with planning 
strategies that resemble the network city strategy there is strong reluctance to decentralise too 
much urban functions towards the secondary centres. Their interpretation of the planning 
strategy is based on the interpretation of the network city strategy with the least ambition. 
Their attitude is re-active, and not pro-active. The other half of the city cluster contains cities 
that do actively promote subcentres, whether it is because they are forced to, due to the 
inability of the inner city to accommodate further urban growth or because they anticipate a 
structural economic change that prescribes a network city structure. Their interpretation of the 
network city strategy has high expectations. Their attitude is pro-active, not re-active. 
 
The next section will elaborate on concrete projects and measures implemented in the cities, 
trying to further analyse the more nuanced differences between the three distinguished 
regional planning strategies. A strategy becomes less ambiguous when it is translated into 
urban expansion or regeneration projects. All three planning strategies are detailed by 
presenting those policies and projects which can be associated with the regional planning 
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strategies applied in the examined cities. I intentionally write “associated with”. Firstly, urban 
planning is not hierarchical and top-down organised. Cities do not define their objectives first 
with regard to the urban structure and then derive projects and measures. Such a logical 
sequence of actions does usually not exist in practice. The timing and organisation of 
objective-setting processes and project development processes differ. The long term 
objectives with regard to the urban structure are usually defined once every ten years, while 
some spatial implementation projects take ten to twenty years. As a result, some long term 
spatial projects are conditional and can inspire the renewal of the objectives with regard to the 
urban structure, while some other projects are created in conformance with, or as a result of, 
the new objectives. Here I do not intend to give an understanding of cause-impact 
relationships between the applied planning concepts of urban structure and the 
implementation projects and measures. I merely aim to identify associative relationships 
between both elements of a regional planning strategy. Secondly, strategic planning with 
regard to the urban structure is usually not binding, and most cities have few instruments to 
implement, or even enforce, planning guidelines derived from the strategic plan. Strategic 
planning needs to be distinguished from project or operational planning (Faludi and Van der 
Valk, 1994). A strategic plan is usually indicative and not a blueprint. Its implementation 
agenda is usually guiding and not commanding. The instruments usually aim to unite, 
convince and inspire stakeholders, not to constrain and oblige them. Therefore, it would be 
inaccurate to suggest an inextricable and hierarchical relationship between intended urban 
structures and strategic projects and measures.  

6.3. The compact city strategy in action 

The monocentric compact city strategy 
The regional planning strategy of Aalborg, Bilbao, Bristol, Croydon, Dresden, Ghent, 
Groningen, Nantes and Tübingen are based on the compact city concept, although the strategy 
of Tübingen is best described as a mix of the compact and network city strategy, as discussed 
in the previous section. The strategies applied in these cities can best be associated with the 
monocentric compact city strategy. The planning guidelines that match this interpretation of 
the compact city strategy are elaborated on in chapter 3. The cornerstone of the strategy in all 
of these cities is the priority given to inner city revitalisation and intensification. This is 
reflected in their vision on urban structure. For instance, the following excerpt highlights the 
way Dresden sees itself: “a city with a good working and carefully renovated inner city … 
with subcentres providing additional cities functions ... with a density that enables short 
distances while ensuring high attractivity of urban spaces...”. Both, inner city revitalisation, 
retaining the dominance of the inner city in the region and the importance of high densities 
are mentioned. The objectives of Bristol are also clearly in line with the compact city strategy. 
Bristol aims to “concentrate development (jobs, housing and facilities) within the main urban 
areas (Bristol, Bath and Weston-super-Mare) and, in accordance with Green Belt policies, 
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immediately adjacent to them”. They mention explicitly that this implies restraining the 
expansion of the rapidly expanding Northern Fringe. In Nantes the local ‘plans locaux 
d'urbanisme’ aims “to produce a compact city structured around the public transport axes” 
and “to concentrate development around the existing urban centres”. 
 
The strategic projects in these cities are also predominantly located inside the inner city.  
• Ghent tries to revitalise an old working class district and some old parts of the harbour to 

reconnect the inner city once again with the harbour (the so-called “Scharnierproject”).  
• Bilbao has invested in the Abandoibarra riverside complex project, which regenerates a 

former industrial and port area covering four hundred thousand square metres. The 
Guggenheim Museum that opened in 1997 is the flagship of this inner city revitalisation. 

• Croyden developed mixed use areas at three key sites in the centre of Croydon. The city 
tries to transform from a dormitory suburb of London into a self-supporting and 
attractive centrality.  

• Aalborg redesigned the historic Østerågade area, implementing a 30 km/h zone with 
limited access for private cars and distribution vehicles.  

• Dresden uses substantial investment to revitalise the run-down brownfields in the central 
city that were abandoned after the German re-unification. It aims to stop and reverse the 
fast suburbanisation that started after the unification of East and West Germany. 

• Bristol puts much effort in intensification of its inner city. In 1998 A City Centre 
Strategy was published, highlighting the significant potential for the introduction of new 
housing into the city centre, and a City Centre Housing Design Guide took a similar 
promotional stance. Since the early 1980s Bristol has gradually redeveloped the largely 
derelict harbour side area of the city centre. 

• In Groningen the city authority has a tradition in inner city projects such as the 
development of the Groninger Museum opposite the railway station, the revitalisation of 
the shopping area around the Waagstraat and the continuous effort to modernise the 
historic marketplace (Grote Markt), although the latter project faced much resistance 
from citizens.  

 
The priority given to inner city development and to retaining the dominance of the inner city 
in the region is also seen in the transport investment priorities. All major investments in rail 
infrastructure concern radial lines. This is in conformance with the compact city strategy 
which prescribes a radial public transport network, linking the residential city districts and 
suburbs with the inner city where most employment and services are concentrated. In Bilbao a 
severely fragmented metropolitan rail system has been restructured, and new radial metro 
lines have been added to facilitate the waterfront developments in the inner city. Nantes and 
Groningen have a similar approach. In Nantes, two new light rail lines which cross in the 
inner city have become operational, and near the crossing, a large-scale mixed use 
redevelopment area along the river Erdre is foreseen. In Groningen a new tramway will pass 
through the renovated inner city (Reitsdiepplein- Binnenstad- Centraal Station- 
Martiniziekenhuis). Similar developments are also seen in the two English case studies, 
Bristol and Croyden, although in both cases there are special circumstances which make them 
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different from the classical compact city concept. In Bristol, a light rail will be developed that 
connects the inner city with the rapidly developing employment concentration at the Northern 
urban fringe. The main argument to develop this line is to make the new centrality accessible 
rather than to link dormitory suburbs with the employment concentrations in the inner city. 
Croyden is also a specific case since it is located in the metropolitan area of London. Its aim 
to become a self-sustained independent centrality has resulted in a strategy that combines 
inner city intensification with the development of East-West tram lines. These East-West lines 
link Croyden directly with nearby dormitory suburbs of London36.  
 
The compact city guidelines on residential developments are also frequently found in these 
cities. The compact city strategy prescribes to concentrate new development as much as 
possible inside the existing built-up area and near major public transport lines (so-called Infill 
locations). If outward expansion is unavoidable than it should be realised directly adjacent to 
the existing built-up area and have sufficient public transport facilities (so-called Greenfield 
locations). All of the cities in this cluster have infill developments and have guidelines or 
regulations to stimulate the development of these infill locations. The masterplan of Aalborg 
is the most ambitious on this issue. It prescribes that new residential areas, shopping centres 
and working zones can only be created within walking distance of important public transport 
stops. The other cities have less stringent regulations but nevertheless concentrate most 
foreseen developments around public transport inside the existing built-up area. In Ghent the 
major developments is concentrated around four main public transport lines, and the highest 
concentration targets are found around the main junctions of public transport, i.e. stations of 
Dampoort and St-Pieters. In Groningen the foreseen urban growth is assigned to public 
transport corridors around mainly existing public transport lines. The best example of outward 
expansion in Greenfield locations is to be found in Nantes, directly adjacent to the existing 
built-up area and proximate to public transport. In Nantes two new light rail lines are being 
constructed to enable the outward residential expansion. At the end of these newly developed 
public transport lines the city is developing several large-scale residential areas.  
 
The compact city guidelines against unwanted developments at the urban fringe are less 
clearly present in these cities. There seem to be institutional and legal barriers that restrain 
city authorities in implementing these policies. This is best represented by the case of Ghent. 
While the city of Ghent insists on limiting developments in municipalities around the urban 
area, the surrounding municipalities and the provincial authority tend to disagree. 
Consequently, their compact city strategy is primarily based on promotion of projects inside 
Ghent and lacks the accompanying restrictive measures that prevent developments at the 
urban fringe. Similar dynamics were found in the English cities of Croyden and Bristol, where 
a powerful regional authority, which could restrain peripheral developments, is lacking. In all 
cases, it is seen that some level of voluntary cooperation is needed to implement a growth 

                                                 
36 Although these new tram lines might be seen as tangential linkages within the larger railway network of 
London, for the city of Croyden these lines are radial. 
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border. In Aalborg, Groningen and in Bilbao the cooperation has been successful to some 
extent. In Aalborg and Groningen the cooperation is backed up by strong national planning 
guidelines and legislation and in Bilbao the peripheral municipalities agreed to limit 
peripheral building activities as long as part of the profits made in the central city are 
earmarked for regional projects. In Nantes the regional cooperation has been stimulated due to 
the vulnerable landscape with its 150 km of waterways, large wetland areas and natural 
environments, covering more than 60% of its territory. 
 
Until now, all projects and measures described are in conformance with the monocentric 
compact city guidelines, as presented in chapter 3. They aim to revitalise and retain the 
quality of the inner city by concentrating most employment in the inner city and concentrating 
most residential developments inside or directly adjacent to the existing built-up area. In 
general, the case studies in this city cluster confirm the idea that one has to look to Europe if 
one likes to study the compact city strategy in action. Note that this does not imply that 
European cities are successful examples of the compact city strategy or that the existing urban 
structure reflects the compact city concept. It merely means that there are cities with projects 
and policies that are very similar to the guidelines that are associated with the compact city 
strategy.  
 
There are also indications that the second interpretation of the compact city strategy, i.e. the 
‘mixed-use compact city strategy’ or the ‘smart growth strategy’, has also some validity 
within the European context. As described in chapter 3, this interpretation puts more emphasis 
on developing high density mixed-use neighbourhoods with their own distinct identity. The 
approach is less based on influencing the regional configuration of residents and employment, 
and more on retaining and enlarging the merits of urban life in general. This emphasis on 
quality and identity is also found in the examined case studies. One could say that the 
compact city strategy, as applied in these cities, is a combination of massive construction 
activities to modernise and enlarge the housing stock and a whole range of soft policies to 
improve the quality of urban life. It is emphasized that city revitalisation is not only about 
quantity, i.e. trying to enlarge the density as much as possible, but that it is also about quality, 
i.e. trying to improve the liveability of cities and modernise the function of neighbourhoods 
and inner cities. For instance, Groningen aims to revitalise the existing built-up area by 
differentiating the quality of neighbourhoods, arguing that only a heterogenic housing stock 
can retain the current quality of the urban living environment and keep high-income groups in 
the city. Such an approach is also found in Aalborg where the city developed so-called Urban 
Catalogues which provide not only guidelines and regulations for all neighbourhoods but also 
show inspiring building possibilities that would lead to a ‘better city’ instead of ‘more city’.  
 
This search for identity and quality is most strongly seen in the inner city plans. For instance, 
Bilbao, a formerly harbour related industrial city, tries to build-up a new identity based on 
service related activities, particularly in the area of leisure and tourism. The strategy is much 
broader than only building activities. It also contains housing policies to improve the quality 
of the building stock in the inner city, and other ‘soft’ policies that improve the living quality 
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of urban life, like promoting cultural events, fighting inner-city crime, garbage removal or 
programmes to help the homeless. These policies are, just like capital investment programs, 
seen as building stones to revitalize the inner city, and achieve a more compact urban form. 
The inner city strategy of Bristol has included a similar objective. It defines a number of inner 
city neighbourhoods with distinct identities. Different mixes of activities are encouraged to 
reinforce these separate identities.  

6.4. The network city strategy in action 

The proactive network strategy 
The five cities with a pro-active network city strategy are Rome, Lisbon, Barcelona, Vienna 
and Helsinki. The spatial location policies in these cities favour a concentrated development 
of the urban fringe, aiming to develop a network of urban centres that interact. Most of these 
cities have well defined objectives on the number of development areas outside the inner city, 
and the location and functional definition of these areas.  
• The urban development plan of Rome (Il Nuovo Piano Regolatore) of 2003 provides for 

eighteen metropolitan and urban subcentres, rationally dispersed over the city territory 
(see Figure 8.5). The identification and functional profile of each centre is based on 
extensive geographical analysis of the social identity and economic opportunities of 
neighbourhoods and existing centres of human interaction (see chapter 8 for further 
detail). Also the accessibility played an important role. All urban centres designated are, 
or are planned to be, linked to the metro and rail network. Some of these centres are 
already developed, such as the SDO-area in the Eastern part of the city, while others are 
still in the development phase, such as the Tiburtina station complex and the area around 
Ostiense station.  

• The Helsinki Metropolitan Area Transport System Plan (PLJ) of 2002 is based on five 
development corridors. In total 51% of the foreseen employment growth is assigned to 
these corridors, while 35% of the growth is planned to be realised in the inner city. With 
regard to the intended location of housing the dominance of the corridors is even higher. 
Approximately 65% of the foreseen population growth is planned to be realised in the 
corridors, and only 19% in the inner city. Only 11% of the employment growth and 16% 
of the population growth is foreseen outside the inner city and the corridors. For each 
corridor dedicated plans have been drafted. 

• The Urban Development Plan of Vienna of 1994 gives priority to the expansion of 
district centres and to further development of local centres outside the Gürtel ring road. 
Two major secondary centre developments are the redevelopment of the Eastern 
Donaustadt (the 22nd district) and revitalisation of the waste industrial area around the 
Gasometers.  

• Lisbon has a long term policy to develop secondary centres. Remarkable is the 
redevelopment of the former EXPO-2000 area into a second high density city centre with 
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a mix of residential, leisure and business functions. Even prior to the successful 
tendering for the World Expo in 1989, the city authority explicitly identified the 
redevelopment of this area into a new centrality in the Lisbon region as one of the 
ultimate goals.  

• A similar strategy with regard to large-scale events is seen in Barcelona. Even prior to 
the Olympic Games of 1992 the city authority assigned four neglected urban areas of 
Barcelona that were to be revitalised by means of the Olympic Games. Drawing upon 
this tradition of planning for the Olympics, the city continued to collaborate with other 
municipalities in the region, and to create a mutual understanding. The strategic urban 
plan of 1999 (Plan Estratégico de Barcelona III) aims at a network of urban centers in 
which growth should be concentrated as an alternative to low-density sprawl.  

 
The focus on the development of secondary urban centres is in conformance with the 
guidelines that are associated with the network city strategy. However, the examined cases did 
show that the network city strategy, whether it is proactive or reactive, combines inner city 
development with subcentre development. The network city strategy, as applied in these 
cities, does not neglect the inner city. In most cases the inner city is not only one of the 
centers in the network, but it is, without doubt, the most important centre in the network. The 
strategy often starts with the inner city policies. For instance, in Vienna the urban 
development plan (STEP) of 1994 included four points: 
• strengthening of the traditional urban form of a compact city through urban renewal and 

infill projects,  
• strengthening of district centres close to the suburban areas to promote a polycentric 

development pattern,  
• a focus on development in axial settlement patterns along main public transport lines (i.e. 

underground, suburban rail or tram lines) in the suburban districts,  
• protection of the green areas around the city by means of a Greenbelt in which building 

activities is limited.  
The applied strategy is a combination of the guidelines associated with the compact city 
strategy and the guidelines associated with the network city strategy. This combination 
indicates that the network city strategy does not succeed or substitute the compact city 
strategy. Instead it builds upon, and complements, the compact city strategy. 
 
It is also noteworthy that many secondary centres are developed inside the central city. In 
Helsinki the corridor that will see the most growth, the Coastal railway sector, is located 
entirely within the central city. In Vienna the two largest urban development projects, the 
regeneration of 22nd district and the Gasometers area, are located inside the central city. In 
Barcelona the four major regional projects, i.e. the Besos, the Poblenou, the Sagreda–Saint 
Andreau area and the Delta area, are inside the central city. In the few cases where urban 
centres are relatively far from the inner city then this is due to a powerful metropolitan 
government (Rome) or because the central city has taken control over all regeneration areas 
(Lisbon). Apparently, the network city strategy is primarily a strategy to relieve the pressure 
on the inner city. It is not a strategy to redirect urban developments from the central city. This 
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is in conformance with the conclusions of chapter 5 where two types of polycentric urban 
structures were distinguished on basis of the existing configuration of employment locations 
in various North-Western European cities. Both types of observed structures, i.e. the regional-
polycentric structure and the urban-polycentric structure, contain strong subcentres inside the 
central city. The analyses of the regional planning strategies in this chapter contribute to that 
conclusion. Strong subcentres within the perimeters of the central city are not just happening; 
they are the intention of most city authorities. It is the basis of many regional planning 
strategies.  

 
 

 
Figure 6.2: The intended urban structure of Vienna (Vienna city 

council, 1994).  

 
Mixing the guidelines of the compact and the network city strategy is also observed in the 
infrastructure investment priorities of the examined cities. The network city strategy 
prescribes concentration of infrastructure investments in tangential lines, connecting the new 
secondary centres with each other. These investments are indeed seen in the examined cities 
but at the same time these cities continue to invest substantially in radial connections (see for 
instance the intended urban structure of Vienna presented in Figure 6.2). Again, it appears that 
the network city strategy aims to complement, not substitute the compact city strategy. 
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Nevertheless, these cities do also recognize the importance of developing tangential axes 
within the infrastructure network, like prescribed by the network city strategy. For instance, 
the Urban Development Plan of Vienna of 1994 included an intention to supplement the 
traditionally radial oriented transport network with tangential axes. Helsinki is currently 
extending and urbanising the tangential Marja commuter-railway in the North-Eastern part of 
the metropolitan area. Five to seven stations will be built along the extension and workplaces 
and housing for fifteen thousand new residents will be built. In Lisbon there are plans to 
extend the so-called ‘red metroline’ Westwards, developing the first tangential metroline that 
will cross all three existing radial metro lines. In Rome the city authority is planning to 
modernise the existing but underutilised tangential railway lines, a belt with a diameter of 7-8 
kilometres that surrounds the inner city.  
 
The proactive network city approach yields profits for all regional partners since the strategy 
assumes that decentralisation of employment and services helps to relieve the congested inner 
city, and at the same time it helps to solve the social-economic problems of the surrounding 
dormitory towns. Hence, the strategy may open up the possibility of successful regional co-
operation. The case studies give, however, hardly any evidence for this assumption. Barcelona 
is an exemplary case in this regard. Although the city has a proactive network city strategy, it 
does not have a framework that enables the development and implementation of regional 
planning strategies. In recent decades these regional planning efforts have become even 
harder than before. In 1987 the Metropolitan Corporation, which was responsible for public 
transport and urban planning in the 27 municipalities of the area of Barcelona, was stopped 
and this marked the loss of an instrument for integrated planning of metropolitan mobility and 
regional development. The creation of the MTE (Metropolitan Transport Entity) did not 
compensate for the loss of this necessary local framework of integrated planning. Due to local 
demands the MTA (Metropolitan Transport Authority) was created in 1997. The MTA is a 
consortium composed of the Generalitat of Catalonia (51%), Barcelona City Council (25%) 
and the MTE (24%). The main aims of the MTA are the planning of the metropolitan public 
transport network, the organisation of an integrated fare system and the concentration of the 
subsidies to collective public transport. An institutional framework that enables regional land-
use planning is still lacking. In three other cities with a proactive network city strategy, i.e. 
Vienna, Lisbon and Helsinki, there are similar regional institutions that draft strategic regional 
plans but lack fiscal and legislative powers to implement them. These institutions are usually 
a sort of umbrella organization with representatives of all concerned municipalities and other 
public stakeholders. Only Rome has a powerful regional authority, since the municipality of 
Rome covers the complete metropolitan region.  
 
On basis of these cases one can conclude that there is hardly any evidence that the 
cooperation in the cities with a proactive network city strategy is very different from the 
regional co-operation in the other examined cities. Sometimes there are remarkable regional 
co-operation initiatives but these seem to be incidental. For instance, in Lisbon a special 
organization was constituted in March 1993 to regenerate an area (Parque Expo) which is 
located on the border of the central city and the neighboring Loures municipality. This 
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organisation was granted extensive development powers and exclusive planning and licensing 
powers within the complete development area, called the Intervention Zone (IZ). Each of the 
two participating municipalities had a representative inside the new organisation for granting 
planning permission and issuing construction permits without undue delays. This far-reaching 
inter-municipal co-operation is however more a result of the national interest with the World 
Expo than a result of the metropolitan network city strategy.  
 
This absence of better regional cooperation while the conditions are favourable can be 
explained by hierarchical conceptualisation of the network city strategy in most European 
cities. The central municipalities with a proactive network city strategy are willing to 
decentralise some of the urban functions, but only the less interesting functions. Moreover, 
they often prefer decentralisation toward new urban centres within the central city, aiming at 
an urban-polycentric or regional-polycentric structure, as described in chapter 5. This 
standpoint maintains however the traditional tension between central cities and the 
surrounding municipalities, even under the framework of a proactive network city strategy. 
  
All cities in this cluster are large metropolitan areas. This supports the interpretation that the 
network strategy is a reaction on the limitations of the inner city to accommodate the foreseen 
or planned urban growth. The strategy is the reaction of an urban planner who sees himself 
confronted with an inner city that cannot satisfy market demands without damaging its 
attractiveness. Instead of waiting for market parties to move away from the inner city due to 
deterioration of inner city qualities, these urban planners choose to intervene and arrange a 
gradual and controlled decentralisation of urban functions from the inner city towards a 
number of secondary centres. There is less evidence that the applied network city strategy is a 
response to the emerging network economy, since many of the cities with particular strong 
economic growth do not have a network city strategy, for instance Bristol. This will be further 
elaborated on in chapter 7, in which the conditional relationships between the urban 
geography and the chosen planning strategy are examined. 

The re-active network city strategy 
Five cities with a re-active network city strategy are Brussels, Amsterdam, Bucharest, 
Merseyside and Münster. The spatial location policies in these cities favour further 
development and strengthening of the inner city and the surrounding neighbourhoods. 
However, they fear uncontrolled growth at the urban periphery and therefore they develop 
secondary centres. For instance, the population of Bucharest decreased by 6.7%, while the 
population of the municipalities in the vicinity of Bucharest increased. New shopping centres 
appeared on the territory of nearby settlements, like “Prisma” (Corbeanca), “Metro” (with 
three sites: Otopeni, Militari, Voluntari) and new production units like Tuborg in Pantelimon. 
The planning strategy of the city does not aim to thwart or reverse this trend but it does also 
not stimulate the decentralisation of employment towards the neighbouring municipalities. Its 
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prime objective is to govern rather than stimulate the ongoing and market-driven 
suburbanisation. 
  
The intended urban structure of the re-active network city strategy has many similarities with 
the pro-active network city strategy. It is in these cities that the development of multiple urban 
centres along radial public transport corridors can be observed. For instance, in Münster there 
is a long term commitment to develop the eighteen district centres of the region. Amsterdam 
developed subcentres in the West (Amsterdam Sloterdijk), South (Amstelveen/Schiphol), 
South East (Diemen) and, in the future, along the Southern axis of the beltway. In 
Merseyside, the regeneration of the inner city of Liverpool is combined with large-scale 
developments in few other urban centres, most importantly the regeneration of the historic 
centre of Birkenhead by means of the Hamilton Quarter initiative. In Brussels the government 
assigned fifteen centres of commerce, all located inside the central city, which are being 
revitalised.  
 
The ambitions with these new centres are, however, different from the ambitions of the cities 
with a pro-active network city strategy. They are often not aimed at developing diversified 
urban centres that can compete with the inner city. They do not aim to shift the attention of 
investors from the inner city towards the new centres. Instead these centres are meant to 
accommodate those urban functions that do not fit within the existing inner city, such as back 
offices, small and middle scale production companies, industrial activities or large-scale 
retail. These new centres are usually monofunctional and lack the typical mix of leisure, 
cultural, residential and business functions that could create an urban atmosphere. Most 
subcentres developed in Amsterdam for instance are predominantly monofunctional. Most 
leisure and cultural activities are concentrated in the inner city. Only recently, there has been 
some change with the development of a concentration node for large-scale retail and 
recreation in the South-East of Amsterdam and the planned development of the Southern axe 
of the beltway. Similar reluctance is seen in other cities in this cluster. In Münster it is aimed 
to decentralise some employment to enable the development of mixed use neighbourhoods. 
However, at the same time it has tried to concentrate all cultural and leisure activities as much 
as possible in the historic inner city. The districts centres are, therefore, more or less upgraded 
neighbourhood centres with mainly local services, and the secondary employment locations 
are monofunctional office parks and industrial estates. Often these new centres are located 
close to the inner city. At the regional scale these subcentres rather strengthen than weaken 
the inner city and the central city. The spatial configuration that is aimed at, resembles the 
urban polycentric structure that also emerged from the geographical analysis in chapter 5. The 
intended polycentric structure is confined to the central city, aiming to maintain the 
dominance of the central city over the urban periphery. This approach is well illustrated by 
the regional urban plan (GEWOP) of Brussels (Brussels Hoofdstedelijk Gewest, 2002). This 
plan assigned various centres of commerce which should be revitalised. These centres were 
primarily meant to concentrate commercial activities and are all located inside the central city. 
Their intention is not to develop new centralities inside the urban area but to reinforce the 
position of the inner city, and the central city. The case of Brussels also shows that such a 
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network city strategy easily merges with the compact city strategy. After all, if secondary 
centres are located close enough to the inner city than the strategy does not differ much from 
the compact city strategy.  
 
The preference for inner city development and the reluctance to develop competing urban 
centres also has implications for the investments in the transport system. The re-active 
network city strategy is still predominantly focussed on strengthening the radial infrastructure 
lines. This is most clearly observed in Amsterdam, Brussels and Merseyside. Amsterdam 
concentrates a large share of the transport investments into a new North-South metro line that 
links the inner city with the rapidly developing employment concentrations around the 
beltway and the airport. Brussels concentrates its transport investments in the development of 
a radial oriented RER-network that connects the urban fringe better with the central city. 
Merseyside gave priority to the development of a new ‘Merseytram’ system, consisting out of 
three radial tram lines that are all passing through the inner city of Liverpool. Also Münster 
and Bucharest invest in radial lines, although priority is given to modernising existing rail 
lines. Münster aims to reactivate and urbanise the existing radial public transport lines. 
Almost 75% of the planned residential areas are within a distance from 1500 metres of these 
radial lines. Bucharest aims to replace radial tram tramlines by light rail to increase the 
capacity.  

 
Since the drive behind this strategy is the fear for uncontrolled sprawl at the urban fringe, 
these cities put extra effort in curbing fringe developments by protection of precious and 
vulnerable green and rural areas at the urban fringe. However, the approach is different from 
the green belt policy that can be associated with the compact city strategy. Instead of 
developing a green belt that contains all further urban growth in the existing built-up area, 
these cities often choose for green corridors and large open areas that separate urbanisation 
cores from each other. In this regard Münster is exemplary. Münster has drafted a green 
system consisting of three green rings and seven green corridors. Similar plans exist in 
Amsterdam and Brussels. The problem is, however, the lack of regional co-operation. The 
strategy documents of both Münster and Brussels argue that the lack of regional cooperation 
endangers the future on the central city.  

6.5. Applied measures 

One might expect that the different regional planning strategies also imply the application of 
different instruments. Therefore, all examined cities were asked what instruments are being 
used. Table 6.5 presents the usage of instruments in cities with a compact city strategy and 
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cities with a network city strategy37. The list of instruments is based on Greiving and Kemper 
(1999). 
 
The table shows that policy instruments which aim to promote good behaviour by providing a 
stimulus are popular. For instance, most cities use some type of public investment to stimulate 
desired development projects. Financial measures, like reduced infrastructure costs at the 
designated development locations or tax relief for companies that show desired behaviour, are 
less frequently applied. Preventive measures are applied less frequently. The most popular 
preventive measures are detailed land use plans with compulsory restrictive zoning, 
boundaries for urban growth, and protection of city-districts with a particular historical or 
urban value. Less applied preventive measures are regulations like binding area- or company 
based transport management regulations, building orders, parking restrictions and minimum 
values for densities or mixing.  
  
The difference between the compact city strategy and the network strategy is not large. Both 
strategies apply largely the same instruments. Approximately, the frequency of more than half 
of the measures does not differ between both city clusters. Only in the case of thirteen 
measures the frequency differs more than 20%.  
 
Although the sample is too small to be decisive, some conclusions can be drawn. Firstly, the 
cities with a network city strategy seem to apply more instruments. Nine measures are more 
frequently applied in cities with a network strategy and only four measures are more 
frequently applied in cities with a compact city strategy. This higher usage of planning 
instruments might be due to the larger size of the cities with a network city strategy. Large 
cities usually have more power and resources to develop and enforce planning instruments. 
Nevertheless, this finding contradicts with the idea that the compact city strategy needs more 
planning instruments to realise its ambitions than the network city strategy. Secondly, from 
the thirteen measures that do differ, there are six measures that promote particular behaviour, 
and seven measures that prevent behaviour. Remarkably five out of the six measures that 
promote particular behaviour are more often applied in the network city strategy than in the 
compact city strategy. This difference could be inherent to the planning strategy. While the 
compact city strategy is primarily aiming at reversing market tendencies and curbing mobility, 
the network city strategy is aiming at managing and regulating the market driven urban 
expansion. Consequently, one might expect that the preventive measures are more often 
applied in the compact city strategy. This relationship is however not found in the data. Four 
preventive measures are more often applied in the network city strategy, against three 
preventive measures that are more often applied in the compact city strategy. 
 
 

                                                 
37 Due to the small sample size it did not make sense to distinguish the reactive and proactive network 
city strategy. 
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Table 6.5: Application of land use planning instruments in the case study cities 

Popularity (**) Category Land use planning instrument (type*) 
Network 
city 
strategy  
(n =10) 

Compact 
city 
strategy 
(n = 9) 

Public development projects incl. public investments (p)   

Area-based subsidies to stimulate development (p)   

Transfer of public functions towards designated areas (p)    

Selling or leasing publicly owned land (p)   

Purchase of land in public interest (p)   

Reduced infrastructure costs at designated locations (p)   

Public 
investment 
 

Tax relief for companies that show desired behaviour (p)   

Detailed land use plan with binding restrictive zoning (pr)   

General master plan/ non binding (p)   

Boundaries for urban growth (pr)   

Neighbourhood design (car free, bicycle friendly) (pr)   

Road categorisation and redesign (p)   

Planning 
and design 
 

Road space reduction (pr)   

Public-private partnerships (pr)   

Expropriation or compulsory purchase (pr)   

Right of first refusal for public authorities (p)   

Transfer of development rights (p)   

Conditions of approval in building regulations (pr)   

Building order to force owners to use their land (pr)   

Binding area-based transport management (pr)   

Develop-
ment 
regulations 
 

Binding area- or company based parking restrictions (pr)   

Formal binding standards or norms for mixed-use (pr)   
Minimum density criteria to development (pr)   
Inner urban development (in-fill development) (p)   

Density/ 
mixed-use 
regulations 
 Protection of districts with historical or urban value (pr)   

Informal coordination land use and transport planning (p)   

Formal consultation of transport department required (p)   

Formal co-
ordination 
 

Formal approval of transport department required (p)   
* p = measure that promotes a particular urban development; pr = measure that prevents and restricts a 
particular urban development 
** One bullet stands for twenty percent and a half bullet stands for ten percent.  
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6.6. Discussion 

This chapter answers the second research question, i.e. what are the relationships between 
land use planning and transport planning in Western European cities, and what regional 
planning strategies in terms of urban structure and mobility are applied. The planning 
practices in nineteen European cities have been examined to obtain a better understanding of 
applied planning strategies and to examine the match between these applied planning 
strategies and the planning concepts and strategies that circulate in academic literature. Let us 
first take a look at the presumed popularity of concepts, like the compact city in European 
cities. Is strategic planning with regard to urban structure and mobility this popular in 
European cities? The results of this chapter give no indication that the concepts and ideas 
described in literature are not known on the work floor. Quite the contrary, the regional 
planning practices examined, reflected many of the ideas and guidelines which where listed in 
chapter 3, on basis of a literature review. Of course, the selection of the sample of European 
cities has been done on basis of the proven relevance of cities with regard to regional land use 
and transport planning. Therefore, it is certainly not assumed that all European cities apply 
these ideas and guidelines. It is also not assumed that the cities implement all guidelines that 
are associated with the planning strategy chosen. Many practices are characterised by a mix of 
projects and measures of which several maybe associated with the compact or the network 
city strategy. In none of the examined cases could one presume that the local strategy is a pure 
application of the ‘ideals’ described in literature. One can however conclude that the 
guidelines that are associated with two of the three regional planning strategies are commonly 
known and probably applied in many European cities. Only the guidelines that are associated 
with the dispersed city strategy are, as might be expected, lacking. The guidelines of the 
compact or network city strategy, such as inner city intensification, growth boundaries and 
green belts, concentration of housing around public transport, and the development of 
secondary centres to prevent dispersal at the urban fringe, are applied in the examined cities, 
and there are no indications that, within the European context, these cities are unique in this 
regard. Hence, it is correct to conclude with the proposition that one should look to Europe if 
one wishes to examine regional planning strategies in action, such as the compact city 
strategy. 
 
Three clusters of cities with similar planning strategies were identified in this chapter, using 
case studies of eighteen European cities. Firstly, a cluster of cities was identified with policies 
that resemble the compact city strategy, and more precisely the monocentric interpretation of 
the compact city strategy, as described in chapter 3. The emphasis is on inner city 
revitalisation and retaining and strengthening the monocentric macrostructure of the city. 
There is also much attention for enlarging the urban density, and protecting the green areas at 
the urban fringe. The cities often assign targets with regard to houses or square meters real 
estate in designated development areas. The examined practices have fewer similarities with 
the mixed-use design strategy at neighbourhood level that is popular in the Smart Growth 
movement in the United States. In the examined cities the compact city is first of all 
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conceptualised from the regional perspective, not from the neighbourhood perspective. 
Nevertheless, the aspects of quality and identity, which receive much emphasis in the Smart 
Growth movement, are also emerging in European practices, although more in relation to 
inner city revitalisation than in relation to suburban neighbourhoods. 
 
Secondly, two city clusters with strategies that resemble the re-active and the pro-active 
network city strategy were identified. The cities with a reactive strategy develop regional 
urban centres to manage the uncontrolled decentralisation of employment towards the urban 
fringe. They would prefer to concentrate employment in the inner city, but they acknowledge 
that they cannot stop developments at the urban fringe. The regional urban centres are meant 
to re-concentrate the decentralised employment into few urban centres that are well embedded 
in the public transport network. These new centres should be monofunctional and specialise in 
those activities that cannot be accommodated in the inner city. The cities with a proactive 
network city strategy have a very different point of approach. Their strategy is born out of the 
necessity to relieve the congested inner city, not out of dissatisfaction with the emerging land 
use pattern at the urban fringe. Further intensification of the inner city would endanger the 
liveability of the inner city and of the wider regional economy. Consequently, these cities are 
more pro-active and hardly have any reluctance with regard to decentralisation of inner city 
functions towards the regional centres. The regional centres are designed to compete with the 
inner city. They are mixed use and high density urban centres with a lively urban atmosphere.  
 
There are fewer similarities with the third interpretation given in chapter 3, i.e. the 
interpretation that argues that the network city strategy is a result of urban economic 
restructuring, due to globalisation and regionalisation. The planning documents of the various 
examined cities do not give many indications that they are aiming at ‘systems of horizontal, 
non-hierarchical relationships among specialised centres, providing externalities from 
complementarity/vertical integration, or from synergy/co-operation among centres’. Instead 
the examined cities aim at a system of secondary centres that remain subservient to the inner 
city. Retaining the urban hierarchy and securing the regional primacy of the inner city is often 
seen as one of the most important objectives of the strategy, even when the inner city has not 
much development potential left and the city actively promotes secondary centres. The 
arguments used by the cities to legitimate their network city strategy are predominantly based 
on demand and supply economics and can be well understood on the basis of traditional 
theories on urban development. At the urban-regional scale it is rarely argued that network 
city development is needed, because of the positive externalities stemming from synergy and 
co-operation among centres. This debate is probably more applicable at the inter-regional 
level, for instance in the Randstad or the Ruhr-area. 
 
An extra question with regard to the network city strategy is the exact content of these 
strategies, since literature on the issue is dominated by North-American authors, and it is 
unsure to what extent the picture sketched in these sources does reflect the practice in 
European cities. The comparison of planning strategies presented in this chapter shows that 
the network city strategy in Europe should be conceived in terms of strengthening the urban 
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hierarchy and securing the regional primacy of the inner city, and much less in terms of urban 
economic restructuring and accommodating decentralisation. In a European context one can 
better conceptualise the network city strategy as a type of compact city strategy rather than an 
alternative for the compact city strategy. The network city strategy also aims to retain density 
and urban hierarchy. The main difference is that it allows for the development of secondary 
centres instead of concentrating everything in the inner city.  
 
The difference between the mixed results on the relationships between urban structure and 
mobility on the one hand, and the enthusiasm of several cities in Europe to adapt the urban 
structure to promote a particular type of mobility, on the other hand, is most interesting. What 
could be the reasons for this gap? The literature review in chapter 3 already established that 
there are arguments in favour of applying regional planning strategies, even when it remains 
unsure whether the assumed impacts will indeed occur. The mixed empirical evidence could 
be the result of the applied research approach that often aims to isolate the impact of 
individual measures. This approach, however, systematically underestimates the possible 
impact of land use measures since land use measures will only become effective in 
combination with transport policies. A good urban structure is ‘necessary but not sufficient’ to 
achieve sustainable mobility (Wegener and Fürst, 2000; Williams, 2000a). The impacts can 
only be measured on the long term and when they are applied in a package with other 
transport policies, most importantly transport pricing. Moreover, developing the right urban 
structure might be a ‘no regret’-policy (Van Wee, 2002). A city has to build houses anyway, 
so why not place them in the right location?  
 
These arguments might partly explain why many European cities still seem to believe in 
regional planning strategies that aim to adapt the urban structure in order to curb mobility. It 
is, however, also likely that cities have different goals with the applied regional planning 
strategies. Firstly, the mobility goals could be different and more modest. Instead of thinking 
that urban land use policies might curb car mobility at the regional level and contribute to 
local (noise, smell, air pollution) and global environmental problems (global warming), the 
cities might be aiming at reducing auto dependency. This is different from the modal shift 
objective. Reducing auto dependence means that a city provides at least some places where 
citizens can choose between the car and public transport. Some segments of the population 
like to have access to both modes, for example very young and very old citizens but also two-
earner families that cannot afford, or hesitate, to own two or three cars. It is not the mobility 
reduction but mobility generation that drives the effort to provide these people with access to 
public transport. Secondly, other goals and impacts could implicitly or explicitly legitimate 
the application of the regional planning strategy. Policies with regard to urban structure, 
whether it is a compact city strategy or a network city strategy, help to protect valuable and 
vulnerable areas such as green areas, rural areas but also city centres with a great deal of 
cultural heritage. This is often a powerful argument in the political arena of many cities 
(WRR, 1998).  
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CHAPTER 7  

URBAN CONSTRAINTS FOR 
REGIONAL PLANNING 
STRATEGIES 

The third research question is about the conditional relationship between urban geography and 
regional planning strategies. The scope of the chapter is on the applicability of the strategies, 
identified in the previous chapter, in different urban contexts. The main hypothesis examined 
in this chapter is that the applicability, and ultimately the success, of regional planning 
strategies is dependent on the characteristics of the local urban geography. Planning strategies 
have to be tailor-made. An obvious factor is city size. Larger cities are more inclined to apply 
network city strategies since they have more difficulty in accommodating further employment 
growth in the inner city. A second hypothesis is that city size is not the only factor that 
matters, but that a range of local characteristics exist which determine the applicability of a 
regional planning strategy.  
 
The dependence of planning strategy on urban geography already manifests itself in the 
assumptions on which the strategies are based. For instance, the network city strategy can be 
conceived as a response to general developments in the economy. The network city is thought 
to be better suited to respond flexible to the demands of globalisation and regionalisation, 
structural economic change, and the new conditions in which municipal politics are embedded 
(Arndt et al, 2000; Van de Ven, 2000). This implies that such structural economic change is 
also a condition pertaining to the strategy. Another stream of thought argues that the network 
city is a response to urban growth and congested inner cities (Crookston et al, 1996; Williams, 
2000). If cities grow, then they evolve from a monocentric towards a polycentric urban 
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structure, and planning strategies are adapted to this ‘natural’ development path. Again, this 
implies that city size and foreseen urban growth are conditional for the strategy to be 
successful.  
 
This chapter does not aim to understand why cities are opting for a particular strategy, since 
this depends on a wide range of non-geographical factors such as the local political 
preferences (Wachs, 1996), the (inertia of) institutional frameworks (Salet, 2002) or private 
initiatives. Examining these factors requires a different research approach to the one presented 
here. This chapter limits itself to an analytical assessment that aims to determine which 
planning strategies fit in best with the local urban geography, regardless whether this suits the 
interests of local stakeholders. Although this might seem a bit naïve at a time where planning 
research has noticeably shifted its attention towards the political and institutional dimension 
of planning (the how question), the chosen approach underlines the importance of the local 
urban geography for spatial planning (the what question). Far too often planning strategies are 
presented as a remedy, applicable to all cities whatsoever. For instance, the compact city 
strategy is often presented as the most sustainable urban form without detailing for what kind 
of city such a claim applies. The Dutch national government applied the compact city policy 
in the 1980s to all Dutch cities, both small and large. Another example is the network city 
strategy, which is also often promoted without geographical specification. A good example of 
this is again the Dutch government, which recently conceptualised the urbanisation pattern in 
the largest Dutch cities in terms of city networks (“stedelijke netwerken”). They applied this 
concept both to Amsterdam, a highly urbanised region, as well as to Groningen, a more or 
less rural region with a relatively small core-city. The point of departure in this chapter is that 
urban geography does matter and that regional planning strategies can only be successful if 
they are tailor-made and adapted to the conditions and opportunities provided by the local 
urban geography. 
 
To test the presumed relationships between the elements of the urban geography and the 
applied regional planning strategy, it is necessary to define the independent variable with 
more precision. In the previous chapter, the cities are clustered into three categories of 
regional planning strategies. Although this categorisation helps to label and understand local 
planning strategies, it is less useful for the purposes of this chapter, since much variance is 
lost due to the clustering. Regional planning strategies are not distinct nominal categories, but 
they differ gradually from each other. Consequently, if one tries to explain this variance, it is 
best to capture this gradual variance in a continuous variable. This is done by using the survey 
among the cities that was also used to define city-clusters in the previous chapter. The ten 
questions asked aim at distinguishing the compact and the network city strategy. The 
questions were derived from the planning strategy guidelines presented in chapter 3 and 
summarised in the last section of that chapter. To force respondents to choose between design 
principles, each question consisted out of two opposite statements. The first statement fits in 
theoretically with a compact city strategy, while the opposite statement fits in with the 
network city strategy. All questions have the same direction: i.e. the higher the score, the 
more the city is pursuing a network city strategy to obtain a more polycentric urban structure. 



159 

The sum of the scores on each question indicates, therefore, the intended polycentricity. 
However, the F-values38 of the cluster analysis presented in chapter 6 showed that not all 
questions have the same importance when it comes to differentiating cities in terms of their 
planning strategy. Therefore, the indicator to measure polycentricity can be improved by 
weighting the ratings with these F-values. The F-values of the grouping into three clusters are 
used for this purpose. The resulting indicator, for convenience called the ‘polycentricity-
index’, measures the intended polycentricity in the planning strategy of cities. The values of 
the polycentricity-index are presented in Table 7.1.  
 

Table 7.1: Polycentricity index  

Nr City Index Nr City Index 

1 Rome 28 11 Merseyside 17 

2 Amsterdam 24 12 Dresden 15 

3 Barcelona 24 13 Bristol 14 

4 Helsinki 23 14 Ghent 12 

5 Lisbon 22 15 Aalborg 11 

6 Vienna 21 16 Croydon 11 

7 Brussels 19 17 Nantes 8 

8 Bucharest 19 18 Groningen 7 

9 Münster 17 19 Bilbao 7 

10 Tübingen 17    

 
This chapter aims to explain the variance in this index on basis of variations in the urban 
geography. In section 7.1, I first show how much of the variance in the polycentricity index is 
explained by the size of the city. Then I examine whether other elements of the urban 
geography are also related to the polycentricity index, and whether they help to explain a 
larger share of the variance other than explained by city size alone. The role of the existing 
urban structure, infrastructure, mobility pattern, economic structure and demographic 
structure of the city are examined in subsequent sections 7.2 till 7.5.  

7.1. The influence of city size 

The most obvious element of the urban geography that could explain the variance in chosen 
planning strategies is city size. The hypothesis is that small cities usually choose a compact 

                                                 
38 The F ratio of a variable is the ratio of variance attributable to clusters of the error variance (the 
variance not attributable to clusters). Large F ratios indicate variables that are important for separating 
clusters.  
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city strategy and that larger cities choose a network city strategy. This hypothesis is based on 
the assumption that the development from a compact city strategy towards a network city 
strategy can be seen as a ‘natural’ development when cities grow, just as the spatial 
configuration of employment usually changes from a monocentric to a polycentric urban 
structure. Smaller cities limit sprawl by concentrating residential development inside or 
adjacent to the existing built-up area and around public transport lines. Employment remains 
concentrated inside the inner city as much as possible. For larger cities, however, this 
concentration of employment and other urban functions inside the inner city looses its 
attraction. Firstly, the distance between the inner city and the outer residential suburbs may 
become too great. This may increase trip lengths and concentrate traffic loads on a limited 
number of heavily congested radial main roads. Secondly, a lack of building space in the inner 
city may drive up prices and push out businesses. Therefore, jobs may decentralise, even 
without planning intervention. To co-ordinate this deconcentration process, cities can change 
their monocentric oriented compact city strategy into a polycentric oriented network city 
strategy. The idea is that employment development at the periphery is concentrated in a 
limited number of new centres, all well embedded in the public transport network.  
 
When is the best moment to shift from a compact towards a network city strategy? For 
smaller cities, the monocentric urban structure is much more favourable from a sustainability 
point of view than a polycentric urban structure. Smaller cities that opt for the network city 
strategy too early are, in fact, encouraging urban sprawl. On the other hand, large cities that 
keep pursuing the monocentric compact city strategy might loose control over the 
developments at the urban periphery. Uncontrolled urban sprawl will be the result of this. 
Therefore, from a sustainability viewpoint, larger cities should start to concentrate 
developments at the urban periphery on time and within a limited number of secondary 
centres.  
 
When the polycentricity index is correlated with the city size in terms of number of residents, 
a relatively strong linear relationship is revealed (Figure 7.1). The Pearson correlation is 0,72 
and significant (probability below 0.01). The adjusted R-square of the linear regression is 0,50 
which means that half of the variation in the polycentricity index is explained by the size of 
the city in terms of inhabitants.  
 
Apparently, the size of a city does affect the decision of local planners in favour of a regional 
planning strategy. This strongly supports the theory that the network city strategy is primarily 
a successor of, and not an alternative for, the monocentric compact city strategy. The network 
city strategy succeeds the compact city strategy when cities grow. The network city strategy is 
not an alternative for small cities, just as the compact city strategy is not an alternative for 
large cities. 
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Figure 7.1: Planning strategy and city size (Pearson = 0,72; Rsq = 

0,52) 

 
In the examined sample of cities, the strategy does gradually change from a compact city 
strategy towards a network city strategy at around the city size of one million inhabitants. 
This one million mark could be seen as a sort of threshold value, although one has to 
remember that this finding is based on recent strategy development in a limited number of 
European cities. Within this sample, it seems that if an urban region has one million 
inhabitants, it starts to burst out of the monocentric urban structure. Cities do not shift towards 
a network city strategy abruptly. The change of strategy proceeds gradually. Urban regions 
with a size between one and one and a half million are often ambivalent about the intended 
urban structure. They predominantly have a reactive network city strategy, as identified and 
described in the previous chapter. Their strategy promotes secondary centres but with great 
reluctance. They would prefer to maintain the monocentric urban structure but realise that the 
inner city cannot accommodate the foreseen employment growth. Only urban regions with 
more than one and a half million inhabitants opt for a network city strategy without hesitation, 
although the previous chapter showed that even then the network strategy is a combination of 
inner city and secondary centre development.  
 
Note that this relationship between city size and regional planning strategy does not imply 
that cities above one million always have a polycentric structure. Urban change is not only 
influenced by planning efforts. For instance, the city of Rome has a polycentric planning 
strategy in place for forty years, but remains predominantly a monocentric city due to the high 
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attraction of the historic inner city (see chapter 8). The observed relationship between city size 
and the regional planning strategy only means that cities above approximately one million 
people tend to shift their regional planning strategy from a monocentric oriented compact city 
strategy towards a polycentric oriented network city strategy. 
 
Whereas Figure 7.1 shows a rather strong linear relationship between city size and planning 
strategy, it also shows that half of the variation in the polycentricity index is still not 
explained by size. In particular, the variation among the small cities is large. Some small 
cities have a much stronger monocentric compact city strategy than other similar sized cities. 
Take for instance Münster and Groningen. Although the former city is smaller than the latter, 
the regional planning strategy of Munster is more based on the polycentric urban structure 
than the strategy in place in Groningen. The planning strategy of Bilbao and Tübingen can 
also not be explained on basis of city size only. Bilbao has around one million inhabitants, but 
still pursues a monocentric compact city strategy. Tübingen, on the other hand, contains one 
quarter of a million inhabitants and has a reactive network city strategy. It is developing a 
subcentre called Tübingen Südstadt, approximately five kilometres from the historical centre. 
This unexplained variation supports the hypothesis that city size is not the only variable that 
determines the preference for a particular planning strategy. The coming sections examine 
variables that may explain this variation.  

7.2. The influence of the existing urban 
structure 

Differences in planning strategies could be explained by variation in the existing urban 
structure. One hypothesis might be that the current structure determines the intended urban 
structure. The assumption is that urban regions maintain the status quo and aim to reinforce 
the current structure, possibly because of the inertia of the urban geography and the spatial 
planning system. Examining a few case studies already shows that this assumption can be 
rejected. The intended and existing urban structures often do not coincide. The regional 
planning strategy often opposes the existing urban macrostructure. Rome is a good example in 
this regard, since it has a strong monocentric structure, even though it has been trying to 
develop peripheral urban centres to complement the crowded inner city since the 1960s (see 
chapter 8). A similar mismatch between the current urban structure and the intended urban 
structure is seen in many large cities, such as Vienna, Barcelona and Helsinki. There are also 
cities that have a polycentric structure and aim for a compact city development, actively 
pursuing to concentrate further urban developments in or adjacent to the inner city and 
limiting the development of peripheral urban centres. The city of Dresden is exemplary for 
this. For decades communism stipulated that employees reside in the apartment blocks that 
were built around the industrial plants they were working in. This resulted in a sort of 
polycentric structure with relatively self-contained subcentres. In the past two decades, this 
structure has changed since employees are moving out of the large-scale apartment blocks and 
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many of the subcentres have lost many of their functions. To reverse the process of 
deconcentration, the planning strategy is based on revitalising the inner city, the only place 
with sufficient amenities to capture residents and employment. Another example is Bristol. In 
Bristol a kind of edge city has developed at the highway towards London, effectively 
changing the urban structure. Planning efforts are however aiming at slowing down this 
development in order to maintain the existing inner city.  
 
It is also not entirely logical for the existing and intended urban structure to match. Regional 
planning aims to adapt the urban structure, and this assumes change. It is better to correlate 
the planned urban structure with the perceived problems with the existing urban structure. 
Planning is often a reaction to existing problems. For instance, a network city strategy may be 
a reaction to a permanent shortage of suitable office space. One could argue that these 
shortages are conditional for a network city strategy to succeed. Or more generally, the 
hypothesis is that the emergence of particular land use problems helps to explain why cities 
are opting for a network city strategy. 
 
To examine the validity of this hypothesis, it is necessary to identify the ‘particular problems’, 
and to obtain a comparable measurement of these urban problems in the cities examined. For 
this purpose, a list of possible problems was identified on basis of the literature review 
presented in chapters 2 and 3, and on basis of occasional discussions with urban planners 
within the examined cities. Two sets of problems were distinguished and local urban planners 
in each case study were asked to indicate the importance of each problem to their strategy 
development using a score between one and ten. The problems mentioned in the first part of 
Table 7.2 are all related to the shortage of developable land in inner city, and the 
(im)possibility to further enlarge density. The problems mentioned in the second part of Table 
7.2 are related to the ongoing deconcentration trend at the urban fringe that usually worries 
city authorities.  
 
The table shows that the highest average scores are given to the ‘vulnerability of the 
(historical) inner city’, ‘brown field sites in the city remain (too long) unused’ and ‘the 
decreasing safety and liveability in inner city’. Apparently, these problems do strongly 
influence the decision in favour or against a particular regional planning strategy, at least in 
this sample of cities. Two problems that are barely recognised by the surveyed cities are the 
assumed low usage of the inner city and the assumed impossibility to enlarge the inner city 
density. Most cities score these two problems very low39. Apparently, in the opinion of the 
local urban planners the inner city is well used. This does however not imply that the inner 
city is incapable of accommodating further urban growth. Most planners see much 
opportunity for further intensification, which is indicated by the high score given to the 
problem that ‘brown field sites in the city remain too long unused’. Their ambitions are 

                                                 
39 Although, in Dresden and Nantes ‘the inner city is not used intensively’ is rated as the most important 
problem. 
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however hampered by the perception that further intensification may harm the historical 
vulnerability of the inner city, and may decrease safety and liveability in the inner city.  
 

Table 7.2: Relevance of inner city problems within regional planning strategy 
development* 

Problems within the existing urban structure Mean Stdev 

 
Problems related to the inner city 
Vulnerable (historical) inner city 6,9 2,8 

Brown field sites in the city remain (too long) unused 6,1 3,7 

Decreasing safety and liveability in inner city  6,0 3,3 

Shortage of building space in inner city 5,4 3,7 

Too high land prices in inner city 4,7 3,4 

Lack of green spaces in the city 4,6 3,1 

Impossibility to further enlarge density in inner city 4,2 3,9 

Inner city is not used intensively 3,4 3,1 

 
Problems related to the urban periphery 
Uncontrolled suburbanisation of housing 6,4 3,3 

Growing mismatch low income households and jobs 5,2 3,5 

Strong decentralization of employment 4,3 3,0 

Low density near public transport stations 3,9 3,0 

Growing mismatch high income households and jobs 3,4 2,8 

Unstructured urban form with lack of clear centres 2,0 1,7 
* Relevance is scored on a ten-point scale 
** n = 16; respondents in Lisbon, Aalborg and Barcelona did not supply usable data 
 
The table also shows that the most important problems in the urban periphery are the 
‘uncontrolled suburbanisation of housing’ and the ‘growing mismatch between low income 
households and jobs’. It appears that some of the problems in this second set are given very 
low scores. This indicates that these problems are not relevant for the local process of strategy 
development (at least in the perception of the city officials who responded to the survey). 
Problems like the ‘unstructured urban form with lack of clear centres’ and the assumed 
‘growing mismatch between high income households and jobs’ seem to be important in a few 
cities only. They are not commonly used to defend a particular regional planning strategy.  
 
In general, the standard deviations indicate that the variation within the scores on both sets of 
problems is high. Cities respond very differently to the questions of the survey. While some 
score a problem very low, others score the same problem very high. Hence, the average scores 
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have little value. Each city experiences different problems, or at least a different perception of 
problems, with the existing urban structure. This high variation is also observed if the top 
problems per city are listed. Table 7.3 presents the most important problems mentioned by 
each city, clustered on basis of the regional planning strategies. Almost all problems have 
received a top score in at least one city, even the problems with very low average scores. 
Apparently, the problems are almost all relevant in the context of regional planning strategies. 
For instance, ‘growing mismatch between high income households and jobs’ has an average 
score below 4, but nevertheless in Bristol, Groningen, Merseyside and Nantes this problem 
has been given a very high score. There is one exception. None of the cities indicated that an 
‘unstructured urban form with lack of clear centres’ is an important problem in relation to 
their regional planning efforts. This might be caused by the somewhat abstract content of the 
problem.  
 

Table 7.3: Occurrence of land use problems in sixteen European cities* 

Problem Compact city 
strategy 

Reactive 
network 

city strategy 

Proactive 
network 

city strategy 
 
Problems related to the inner city 
Vulnerable (historical) inner city g, gh, c m, br, me, a r, v, h 

Brown field sites in the city remain unused gh, d, n, c, bi br, me r, h 

Decreasing safety and liveability in inner city  b, gh, n, bi m, bu, br, r, h 

Shortage of building space in inner city g, gh, t bu, a r, v, h 

Too high land prices in inner city d, t m, bu r, h 

Lack of green spaces in the city b, gh, bi bu, br  

Impossibility to enlarge density in inner city gh,t a r, v, h 

Inner city is not used intensively d,n br  

 
Problems related to the urban periphery 
Uncontrolled suburbanisation of housing g, gh, d, bi m, bu, br r, v 

Mismatch low income households and jobs b, g, n, c, t br, me r 

Strong decentralization of employment n bu, br, a  

Low density near public transport stations gh, d, n, c   

Mismatch high income households and jobs b, g, n me  

Unstructured urban form with no centre’s   r 

* b = Bristol; g = Groningen; gh = Ghent; d = Dresden; n = Nantes; c = Croydon; t = Tübingen; bi = 
Bilbao; m = Münster; bu = Bucharest; br = Brussels; me = Merseyside; a = Amsterdam; r = Rome; v = 
Vienna; h = Helsinki 
 
It appears that there is no simple relationship between regional planning strategies and the 
existing problems within the existing urban structure. All problems are mentioned by cities 
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with a compact city strategy and by cities with a pro- or reactive network city strategy. This 
indicates that local problems within the urban structure are indeed a driver behind many 
regional planning strategies, but that these problems do not imply one type of planning 
reaction. For instance, many cities face high land prices, but they choose different strategies to 
overcome it. While cities like Dresden and Tübingen choose on basis of these high land prices 
in the inner city for a compact city strategy, aiming to increase the supply in the inner city, 
other cities like Münster, Bucharest, Rome and Helsinki choose for a network city strategy, 
aiming to provide cheaper locations at the urban fringe. Hence, problems within the urban 
structure do drive planning efforts, but are not decisive with regard to the type of planning 
strategy. 
 
This conclusion also emerges from correlation analysis between the scores on each problem 
and the polycentricity index defined earlier. Table 7.4 presents the correlation coefficient and 
its significance. The table also includes a partial correlation coefficient, controlling for the 
influence of city size. Normally correlation analysis does not say anything about the causality 
of the relationship. In this case, however, causality is evident. Planning is normally an answer 
to urban problems. The other way around ought to be an exception (urban problems resulting 
from planning efforts). If the correlation coefficient is negative, the problem is used to 
legitimate the compact city strategy, and if the coefficient is positive, the problem is used to 
legitimate the network city strategy.  
 
The correlation analysis confirms that most problems are not correlated with the 
polycentricity index. Only the problems ‘impossibility to further enlarge density in inner city’, 
‘vulnerable (historical) inner city’, ‘a shortage of building space in inner city’ and 
‘unstructured urban form with lack of clear centres’ are significantly correlated with the 
polycentricity index (probability below 0,1). The correlations are all positive, which means 
that cities with a network planning strategy use these problems more often to legitimate their 
spatial policy than those cities with a compact city strategy. Three out of four significant 
problems are part of the first set of problems that focuses on the inner city. This confirms that 
the network city strategy is first and foremost a solution for an inner city that is not able to 
facilitate further growth. The ‘impossibility to further enlarge density in inner city’ and the 
‘vulnerability of the historical inner city’ also help to explain the remaining variation in the 
relationship between city size and regional planning strategies, since the correlation persists, 
even when it is controlled for city size. The other problem, i.e. the ‘shortage of building space 
in inner city’, is only correlated with the polycentricity index because it reflects the variation 
in city size. After controlling for the variation in city size, the correlation coefficient is not 
significant anymore (i.e. probability below 0,1). It is remarkable that all significant variables 
in both, the normal and the partial correlations, have positive coefficients. Apparently, cities 
with a network city strategy legitimate their strategy more often by referring to local land use 
problems than those cities with a compact city strategy. 
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Table 7.4: Full and partial correlation coefficients between rated problems and 
the polycentricity index* 

Problems within the existing urban structure  Pearson 
Corr. 

Proba-
bility 

Partial 
Corr.** 

Proba-
bility 

 
Problems related to the inner city 
Vulnerable (historical) inner city 0,58 0,02 0,61 0,01 

Brown field sites in the city remain unused -0,16 0,56 -0,16 0,56 

Decreasing safety and liveability in inner city  0,03 0,92 -0,08 0,77 

Shortage of building space in inner city 0,45 0,08 0,32 0,24 

Too high land prices in inner city 0,27 0,30 0,33 0,23 

Lack of green spaces in the city -0,26 0,33 -0,37 0,18 

Impossibility to enlarge density in inner city 0,54 0,03 0,55 0,03 

Inner city is not used intensively -0,22 0,40 -0,04 0,89 

 
Problems related to the urban periphery 
Uncontrolled suburbanisation of housing 0,08 0,77 -0,24 0,39 

Mismatch low income households and jobs 0,04 0,87 -0,03 0,92 

Strong decentralization of employment -0,01 0,97 -0,07 0,81 

Low density near public transport stations -0,15 0,58 -0,04 0,89 

Mismatch high income households and jobs -0,28 0,30 -0,31 0,26 

Unstructured urban form with no centre’s 0,56 0,02 0,17 0,55 
* n = 16; urban planners in Lisbon, Aalborg and Barcelona did not supply usable data 
** Controlled for city size, measured by number of residents. 
 
When the two problems that are still significant in the partial correlation are entered into a 
linear regression function (together with city size) then the independent variables explain up 
to 65% of the variation in the dependent variable, i.e. the polycentricity index. Since the city 
size alone was able to explain 50% of the variation, the existence of a historic inner city or the 
impossibility to enlarge the density of the inner city are able to explain another 15 percent 
points of observed variation in the polycentricity index.  
 
To conclude, the hypothesis that the emergence of particular land use problems is conditional 
for a network city strategy is partly valid. The presence of a vulnerable historic inner city and 
the impossibility to further enlarge the inner city significantly influence the decision to choose 
between the compact city strategy or the network city strategy. This supports the conclusion 
in the previous section in which the choice between a compact city strategy and a network 
city strategy should be perceived from an urban growth perspective. The shift from a 
monocentric oriented compact city strategy towards a polycentric oriented network city 
strategy is primarily a reaction to an increasing lack of space in the inner city. This does not 
however imply that all problems that can be associated with the urban growth process are 
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conditional for the network city strategy. For instance, the declining residential quality within 
the inner city is not uniquely used by cities to defend their network city strategy. This 
problem is also used to defend the compact city strategy.  
 
The impossibility to enlarge the density in the inner city and the vulnerability of the inner city 
are the only two problems that can help to explain the observed variation in the relationship 
between city size and regional planning strategy. These two problems explain for example the 
outliers of Bilbao, Münster and Tübingen in the relationship between intended urban structure 
and city size (Table 7.1). Bilbao is a large city, but had large abandoned harbour areas inside 
and near the inner city. Hence, it can persist with the compact city strategy for much longer 
than other similar sized cities. The same, yet opposite conclusion can be drawn with regard to 
cities like Münster, Amsterdam and particularly Tübingen and Rome. These cities have old 
historic centres that do not allow for much intensification. This has been the main motive for 
the city of Tübingen to develop a second centre at a distance of 5 kilometres from the historic 
inner city and for the city of Rome to develop secondary centres in as early as the 1960s. 

7.3. The influence of the infrastructure and 
the mobility pattern 

The existing transport system might also influence the decision in favour, or against, a 
particular regional planning strategy. For instance, some cities are privileged to inherit 
valuable infrastructure that has been paid off but still produces benefits, such as underground 
tubes or (tram)rail infrastructure. The existence of such infrastructure and its structure can 
enable, but can also limit planning strategies. Usually rail infrastructure has a radial structure, 
and this may stimulate cities to maintain the monocentric urban structure. For instance, the 
extensive pre-war metro networks of New York, London and Paris did help to maintain a 
relatively strong monocentric urban structure while the size of these cities suggests a more 
polycentric urban structure. Hence, one hypothesis is that cities with well developed public 
transport usually have a compact city strategy and cities with underdeveloped public transport 
usually have a network city strategy. This hypothesis is however not supported by the 
findings in the case studies. In contrast, cities that invested in radial oriented heavy rail lines 
are usually cities with a network city strategy. For instance, the five cities with a proactive 
network city strategy all have a predominantly radial oriented metro- and /or commuter train 
system. An explanation could be found in the European conceptualisation of the network city 
strategy. It was already concluded that in most European cities the network city strategy does 
not imply a reduced interest in the inner city. Cities with a network city strategy are usually 
very much concerned about the position and vitality of the inner city. The dominance of the 
inner city within the pursued polycentric urban structure is hardly ever at stake and the radial 
transport volumes will remain high, even when the inner city is assisted by a number of 
secondary urban centres. Hence, the network city strategy does not imply an inefficient usage 
of past capital investments, it merely means that further capital investments should be located 
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differently. Thus, past investments in infrastructure hardly influeces the decision in favour or 
against a particular regional planning strategy. 
 
A geographical imbalance in public transport quality does not favour the compact city 
strategy or the network city strategy. In the sample of cities, a lower quality of public 
transport in the urban periphery is used to legitimate both, the compact city strategy and the 
network city strategy. Cities with a compact city strategy, like Ghent and Bristol, argue that 
the quality of public transport in the urban fringe is too low to legitimate urbanisation of the 
urban fringe, and therefore they have chosen a compact city strategy. However, cities with a 
proactive network city strategy, like Rome, Barcelona and Lisbon, use the same problem to 
legitimate their investments in regional public transport lines. They say that the quality of 
public transport at the urban fringe is too low and that a network city strategy is needed to 
improve the exploitability and quality of these public transport services by creating a better 
match between land use and the transport system. Surprisingly, none of the cities with a 
reactive network city strategy (Amsterdam, Brussels, Munster and Merseyside) argues that the 
quality of public transport in the urban periphery is insufficient. Possibly, because they have 
no desire to neither improve it, nor do they need to use the problem to legitimate a location 
policy to concentrate employment in the urban periphery. 
 
The existing mobility pattern and its related problems do also not seem to constrain regional 
planning strategies. Take, for example, the increasing degree of congestion inside the inner 
city and on the radial roads towards the inner city. This problem is thought to legitimate a 
network city strategy, since this strategy aims to distract employment away from the inner 
city and consequently distract it away from the congested radials. However, the survey among 
cities showed there is no correlation between the existence of congestion on the radial routes 
and the decision in favour of a network city strategy. A second example is the gradual decline 
of public transport use and a similar gradual growth in car transport. One might expect that 
this would encourage the adoption of a compact city strategy. This is however not the case. 
Declining public transport shares are used to legitimate both strategies. Dresden and Rome are 
good examples in this regard. Both cities face a sharp decline in public transport usage. In 
Dresden public transport use almost halved in the period 1987-1999 while in Rome public 
transport use has almost halved since 1980. Both cities reacted however very differently. 
Dresden adopted a compact city strategy, while Rome adopted a network city strategy. This is 
not very odd since both strategies are designed to concentrate employment growth around the 
public transport network.  

7.4. The influence of the economic structure  

The economy is one of the most important driving forces behind urban growth, and 
consequently it may constrain regional planning strategies that often aim to manage and 
control the growth process. Some authors claim that the network city provides better 
conditions to accommodate strong economic growth, since it opens up the urban periphery. 
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Moreover, they argue that a network city strategy might provide better conditions to 
accommodate the emerging network economy since it matches better with the location 
preferences of businesses that are embedded in networks of cooperating businesses at 
regional, national and international scale (see chapter 3 for further details). The hypothesis is 
that a strong economic growth is conditional for a network city strategy. 
 
This hypothesis is tested by correlating GDP growth with the polycentricity index. The 
hypothesis is that, if urban growth and the network city strategy were related, then one would 
expect that cities, which face strong GDP-growth, would be more inclined to adopt a network 
city strategy than cities with a stagnating economy. Both variables are entered, together with 
city size, into a linear regression. The GDP growth over the period 1995-2002 is obtained 
from Eurostat. Figure 7.2 shows the resulting partial regression plot40.  
 

 

Figure 7.2: : The relationship between economic development during 
the period ’95-’0241 and the polycentricity index: partial regression plot 

corrected for city size.  

                                                 
40 Partial regression plots show the relationship between the independent variable and each of the 
dependent variables, while controlling for the other dependent variables. Partial regression plots are also 
referred to as ‘added variable plots’, since the plots show the effect of adding an additional variable to the 
model. Partial regression plots are also referred to as ‘adjusted variable plots’ since the variable values are 
adjusted to account for the other independent variable(s). Consequently, the scores on the x- and y-axis 
differ from the original scores.  
41 Data obtained from Eurostat, Nuts3 areas. 
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The figure does not reveal a relationship between the two variables. In addition, when a 
correlation is executed without the control for city size, there is no significant relationship 
found. Apparently, a strong economic growth does not necessarily imply a network city 
strategy. 
 
One might argue that the current state of the economy is the wrong indicator, since regional 
planning strategies are path dependent and are therefore often based on the economy of two to 
three decades ago. An assumption could be that cities which faced economic decline during 
the 1980s still have enough building space inside or near the inner city, for instance because 
they have a lot of abandoned brown field areas. On the other hand, cities that had continuous 
economic growth in recent decades are likely to have used up all free space in the inner city 
and are therefore forced to accommodate further employment growth elsewhere. Hence, the 
hypothesis is that cities, which were declining during the 1980s, are now trying to concentrate 
urban growth in their inner city, while cities that were booming during the 1980s have by now 
chosen a network city strategy.  
 
To test this hypothesis, data from Cheshire et al (1999) is used. Cheshire computed an index 
that indicates the local welfare during the 1980s on basis of data on the unemployment rate, 
the net immigration rate and the expenditure of visitors to the city. Unfortunately, there is an 
overlap of only ten cities with the sample of cities used in this chapter. Nevertheless, some 
indication can be obtained on basis of these ten cities, and therefore the urban problems index 
of Cheshire is plotted against the polycentricity index (Figure 7.3). The partial scatter plot 
does reveal, although weak, a relationship between both variables, in conformance with the 
hypothesis. The relationship is negative, which means that cities with many urban problems 
during the 1980s now have a compact city strategy, while cities with a relatively high 
performance during the 1980s now often have a network city strategy. 
 
The linear regression reveals that both independent variables, i.e. city size and the Cheshire 
index, are significant and explain up to 68% of the variation in the dependent variable, i.e. the 
polycentricity index. City size alone was able to explain 50% of the variation. And although 
one has to be cautious with comparing both models since the sample size differs, the 
economic situation in the past does explain another 10 to 20% percent points of observed 
variation in the polycentricity index.  
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Figure 7.3: The relationship between economic development during 
the period ’74-’88 42 and the polycentricity index: partial regression plot 

corrected for city size.  

 
It is evident from the strategy documents taken from several cities, that the economic growth 
in the past is related to the regional planning strategy. For instance, Bilbao suffered a severe 
economic crisis during the 1980s due to the declining industrial basis of the local economy. 
The strategy documents of Bilbao reveal that this crisis has been one of the main driving 
forces behind their current compact city strategy. The abandoned brown field sites, remains 
from their industrial era, made adoption of a compact city strategy possible. A similar plan 
ambition is currently seen in Dresden, where the relatively recent transition from a communist 
economy towards a modern capitalist economy has resulted in large abandoned brown fields 
sites and deteriorated urban neighbourhoods. On the other hand, the strategy documents in 
Amsterdam, Brussels and Rome all reflect the difficulties these cities have with 
accommodating the continuous economic growth inside the inner city. While some have 
chosen to attract as much employment as possible away from the city, for instance Rome, 
others combine inner city revitalisation with the development of new subcentres, for instance 
Brussels and Amsterdam.  

                                                 
42 Economic development in the 1980s on the basis of Cheshire’s urban problems index (Cheshire, 1999). 
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7.5. The influence of the demographic 
structure 

Although the regional planning strategies examined are aimed at employment distribution 
only, the preferences of residents do matter. Some population groups may favour living and 
working in an inner city, while other population groups may favour to live and work in a 
medium density environment in the urban periphery. The most relevant dimension of the 
demography in this regard is the average age of residents. In particular, single households and 
young people like to live and work in a high-density urban environment (Musterd and van de 
Zelm, 2001). A hypothesis is therefore that the existence of a relatively young urban 
population stimulates the adoption of a compact city strategy, while an overrepresentation of 
family households stimulates the adoption of a network city strategy. This hypothesis is 
supported by the case studies. The share of the total population in the central city with an age 
between 20 and 24 is significantly and negatively correlated with the polycentricity index (see 
Figure 7.4).  
 

 

Figure 7.4: The relationship between the share of young adults and the 
polycentricity index. Partial regression plot corrected for city size. 

 
If cities have a high share of young adults in the central city, then the polycentricity index is 
low. This means that these cities often opt for a compact city strategy. This correlation 
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remains significant if the variable is entered together with city size in a linear regression. The 
adjusted R-square shows that 76% of the variance of the polycentricity index is explained by 
the two variables. This is 26 percent points more than a regression with city size as the only 
independent variable. 
 
Although, the causality of the relationship cannot be determined on basis of the applied 
research approach, it is not likely that the percentage of young people in a given city is the 
result of a particular regional planning strategy. Demographic change is predominantly the 
result of social-geographic trends in society, not the result of public policy. It is more likely 
that the percentage of young people stimulates the adoption of a compact city strategy, as 
described in the hypothesis of this section. 

7.6. Discussion  

The scope of the chapter is on the applicability of the strategies identified in chapter 6 in 
different urban contexts. The first hypothesis was that the applicability of regional planning 
strategies is dependent on local characteristics of the local urban geography. A secondary 
hypothesis was that city size is not the only factor that matters, but that there is a range of 
local characteristics that determines the applicability of a regional planning strategy.  
 
Several correlations were found between the urban geography and the intended urban 
structure. Hence, the first hypothesis cannot be rejected on basis of these findings. The 
preference in favour of a particular regional planning strategy seems to cohere with the local 
urban geography. Although the relationship between the examined elements of the urban 
geography and the regional planning strategy can be interpreted as conditional, it should not 
be interpreted too rigidly. One cannot say that a compact city strategy is very difficult to 
establish once a city has passed a certain size. The identified relationships are not binary but 
linear. There are no thresholds above or below a particular planning strategy becomes 
suddenly inoperable. Hence, the identified relationships do not exclude a particular strategy 
on basis of the local urban geography. They merely give an indication as to whether the 
experiences in other cities can be used to qualify or disqualify a particular planning strategy. 
 
The variance in the intended urban structure could not only be explained on basis of city size, 
but also on basis of the local urban problems, the local economy during the 1980s, and the 
share of young adults in the city. Hence, also the second hypothesis cannot be rejected on 
basis of the results presented. However, city size does have the largest impact. Half of the 
variance in the polycentricity index is explained by the variation in city size in the sample of 
examined cities. The other variables were able to explain another 20 to 25%. The existence of 
a historic inner city and the perceived impossibility to enlarge the density in the inner city 
helped to explain why cities choose for a network city strategy. These two variables, together 
with city size, explain up to 65% of the variance in the polycentricity index. Furthermore, the 
economic situation during the 1980s helps to explain why cities opt for a network city 
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strategy. Cities that did not experience an economic crisis in 1980s but rather experienced a 
continuous economic growth often have a network city strategy. The past economic situation, 
together with city size, helps to explain up to 68% of the variance in the polycentricity index. 
Finally, the high share of the young adults in the central city helped to explain why the cities 
concerned did not strive for a network city strategy. Young adults often have an urban 
lifestyle, and therefore, a city is more likely to adopt a compact city strategy if it contains a 
large share of this population group. The demographic composition of the urban population, 
together with city size, helps to explain up to 78% of the variance in the polycentricity 
indicator.  
 
What do these results imply for our understanding of the network city strategy? In chapter 3, 
three interpretations of the network city strategy were given on basis of literature findings. 
The first interpretation conceives the network city strategy as a reflection of the desire to 
avoid urban sprawl and excessive dependence on the car at the urban fringe. It is argued that, 
regardless of the potential of the inner city to facilitate future urban growth, the market driven 
deconcentration of employment may result in an unstructured urban form with a lack of clear 
centres (Van de Ven, 2000). The second interpretation of the network city strategy begins 
with the assumption that the monocentric-oriented compact city strategy is not able to cope 
with market demand. Not only is the volume a problem, but also the required qualities cannot 
be achieved since the market asks for a variety of living environments. Further intensification 
is also thought to be undesirable since it may endanger the liveability of the city (Crookston et 
al, 1996; Williams, 2000). Finally, the third interpretation of the network city strategy 
conceives the network city strategy as a product of the emerging network economy. It is 
thought that a polycentric urban structure is the spatial counterpart of the continuous process 
of economic specialisation (Kloosterman and Tordoir, 2002) and that the network city 
strategy anticipates best on this development.  
 
The results of the research presented in this chapter show that the network city strategy is 
strongly related to the urban growth process. This supports the first and second interpretation. 
Cities that grow gradually develop secondary urban centres to accommodate new 
employment. The analysis of the urban problems behind the adoption of the strategy shows 
that the inner city problems, rather than the problems in the urban periphery, are the main 
driving force. Hence, there is more support for the second interpretation than the first 
interpretation. The shift from a monocentric oriented compact city strategy towards a 
polycentric oriented network city strategy is primarily a reaction to an increasing lack of 
space in the inner city. In this regard, network city strategies in Europe are not different from 
similar planning initiatives elsewhere. The main driving force is the lack of space in inner 
cities, just like elsewhere. The ambition to limit urban sprawl by a network city strategy may 
be a ‘distinctly European response’, following Parr (2004), but it is not the only, nor the main 
driving force behind the network city strategies applied in European cities. 
 
With regard to the third interpretation, i.e. the network city strategy as a reaction to the 
emergence of the network economy, not much support is found. According to this 
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interpretation, one would expect that cities that experienced rapid economic growth are in a 
more advanced stage of the so-called network economy, and are therefore more likely to have 
adopted the network city strategy than cities that experienced slow economic growth. No 
correlation, however, could be found between recent GDP growth and the polycentricity 
index. Cities that are economically advanced do not necessarily adopt a network city strategy. 
For instance, Bristol has experienced rapid economic growth the last decade but its regional 
planning strategy is predominantly focussed on monocentric compact development. The 
positive correlation between the economic growth in the 1980s and the network city strategy 
can be seen as some support for the third interpretation. It is however more likely that a fast 
growing economy during the 1980s has emptied the buffer stock of free building space in the 
inner city, and that this caused cities to adopt a network city strategy.  
 
What does this all mean for planning purposes? When should a city adopt a network city 
strategy? There is no simple answer to this question. However, from the results of this chapter 
it is clear that the local urban geography has to play a role in answering this question. These 
results suggest that a city should first look at size, since experiences in other cities in Europe 
show that network city strategies are introduced in larger cities. This confirms the theory that 
the choice between a compact city strategy and a network city strategy should primarily be 
conceived from the perspective of urban growth. The change of strategy proceeds gradually 
and the shift between a predominantly compact city strategy and a predominantly network 
city strategy is found in cities with around 1 to 1,5 million residents. However, cities can 
choose to adopt a network city strategy earlier if it is blessed with a valuable but vulnerable 
historic inner city with barely any potential to enlarge the density. In addition, the existence of 
many brown field areas, often left over after an economic restructuring process during the 
1980s, could be an argument for cities to introduce a network city strategy earlier on. On the 
other hand, if a city has a relatively young population, for instance students, then it might 
consider maintaining a compact city strategy for a longer period since this fits in well with the 
preferred life style of many of its residents.  
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CHAPTER 8  

THE IMPACT OF REGIONAL 
PLANNING STRATEGIES  

Under what circumstances do regional planning strategies have impact on the urban structure 
and, via the urban structure, on the daily mobility of the residents? This is the fourth research 
question listed in chapter 1 and the leading research question in this chapter. In the previous 
chapters, several types of regional planning strategies were identified. In this chapter, I focus 
on the possible impact of the network city strategy.  
 
Network city strategies, as defined in literature found in chapter 3 and on basis of case studies 
in chapter 6, aim to (re)concentrate employment around the nodes of the public transport 
network and include an action program to achieve this goal. Literature is mixed about the 
perceived impact of network city strategies on the actual urban structure (see also section 3.5). 
Some argue that the network city strategy is more likely to have an impact on employment 
distribution than other strategies, such as the compact city strategy, since its ambitions 
correspond better with market tendencies. It is argued that the compact city strategy conflicts 
with market tendencies and therefore needs an advanced legal and financial planning 
framework to enable implementation. The network city strategy, on the other hand, would be 
more in conformance with market tendencies (Bontje, 2001). Its planning ambition would be 
different and would require a less centrally organised planning framework with less planning 
authority for the central city (Van der Ven, 2000). However, one could also argue that even a 
network city strategy requires a relatively advanced planning system. For instance, Cervero 
and Landis (1997) argues, on basis of an ex-post evaluation of land use effects of the BART-
metro in California, that the low urbanisation around the peripheral metro nodes is the result 
of the weak planning system in the United States with regard to land use planning. He argues 
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that the combination of land use and transport planning is necessary if one wants to achieve 
the intensification of densities around public transport nodes and develop a polycentric 
development pattern.  
 
Even when the planning system is able to realise intensification of densities around public 
transport nodes, this may not be enough to achieve the objective of (re)concentrating 
employment. If the employment growth in areas other than the areas around public transport 
nodes is similar or even bigger, the intended concentration failed to materialize. For instance, 
Sorensen (2001) concludes that in Tokyo the applied network strategy had sufficient measures 
to promote the development of the designated areas, but that it fell short in preventing the 
rapid development in the non-designated areas. Hence, one could conclude that a network city 
strategy requires a package of transport and land use measures that both promote and prevent 
urban development in particular areas.  
 
In this chapter, the possible impact of network city strategies on urban structures is examined 
in different planning contexts. The hypothesis is that network city strategies can have impact 
on the employment pattern if the strategy is embedded in an advanced land use planning 
system, which is able to promote as well as prevent urban developments in particular areas. 
Then, and only then, a network city strategy will achieve concentration of new employment in 
designated areas around public transport nodes.  
 
Although the chapter is primarily aimed at testing the relationship between network city 
strategies and observed employment distributions, it will also address the second assumption 
behind the network city strategy, i.e. the assumed impact of urban structure on mobility. The 
hypothesis is that if employment is concentrated around the nodes of the public transport 
network, then the usage of public transport in the urban area will be higher than in case of a 
more dispersed employment pattern. There is much doubt concerning this second assumption. 
The brief review of literature on this issue, included in chapter 2, shows that some authors 
argue in favour of this assumed relationship, on basis of empirical evidence that employees of 
businesses who are located near a public transport node make more use of public transport 
than an average employee. However, an equal number of authors claim that this impact 
should not be overestimated. Individual travel behaviour is primarily dependent on all kind of 
socio-economic and socio-cultural characteristics and only very limited on properties of the 
design of the physical surroundings.  
 
Summarised, this chapter aims to test the following two assumptions: 
• network city strategies can concentrate employment around public transport nodes but 

this requires an advanced spatial planning system that is able to both stimulate and 
prevent urban developments,  

• concentration of employment around public transport nodes does influence individual 
travel behaviour, and in particular the usage of public transport.  
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Method 
The success of network city strategies within a particular planning system can be evaluated by 
matching the observed spatial change within a metropolitan area with the intentions of earlier 
applied planning strategies. This method has also been used by Sorensen (2001), when he 
evaluated the success of the network city strategy of Tokyo. This match between intention and 
observation is a relative modest evaluation requirement since this matching does not yet 
imply causality. It is remains uncertain whether an observed spatial pattern is the result of an 
urban plan, even when the observed pattern matches with the planning intentions a decade or 
so ago. Perhaps the developments would have materialized without the plan.  
 
One way to obtain a better understanding of the causality between a plan and observed spatial 
developments is by comparing the spatial development of cities with a long-term tradition in 
urban planning with cities without such a tradition43. If a network city strategy can only be 
successful when it is embedded in an advanced spatial planning system, then employment 
distributions should differ between cities with and cities without an advanced spatial planning 
system. The hypothesis is that if a network city strategy is applied in a city with an advanced 
spatial planning system than the intended employment pattern and the observed employment 
patterns will correlate, although with a time delay. If a network strategy is applied in a city 
without an advanced planning system then this correlation does not occur and employment 
decentralisation is more dispersed. Such an approach is also used by Dieleman et al (1999) 
and Bontje (2001). Dieleman et al evaluated decades of compact city policies applied in the 
Netherlands by comparing trip lengths and modal split data in the Netherlands with similar 
data in other European countries. Bontje evaluated Dutch urbanisation policies over the period 
1970-1995 by comparing the Dutch dynamics in population distributions with those in three 
other European countries. 
  
I have selected two cities that have both introduced a network city strategy but that have very 
different local planning systems. I tried to choose two cities that have great similarities on all 
other important variables that might influence the success of network city strategies. 
Moreover, since it is the intention to analyse the impact of planning on geography within an 
explicit European urban context (see also chapter 1), I took two cities that are typically 
European in terms of their urban geography: i.e. Rome and Amsterdam.  
 
Amsterdam and Rome both have a network city strategy, Rome since the 1960s and 
Amsterdam since the second half of the 1970s. They both have a historical inner city with 
high building densities and with a strong economic and residential profile. The share of public 
transport and the non-motorised modes (pedestrians and bicycles) is large in the modal split, 

                                                 
43 Another method is to use simulation models to estimate what would have happened without the plan 
and compare the modelled policy-empty situation with the observed urban development. This approach is 
used by Geurs and Van Wee (2006) to evaluate the compact urban development policy of the Dutch 
national government. 
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although both cities face growing car ownership and car usage. The services-based economy 
of both cities has grown relatively fast in recent decades. Cheshire (1999) categorised the 117 
largest cities in Western Europe on basis of the changing welfare in the period 1974-1988 and 
he found that Rome and Amsterdam both belonged to the top fifteen European cities with the 
least urban problems and the strongest economic growth. This fast growth during the 1980s 
has put pressure on both the urban structure and the transport system in both cities and 
consequently there is great interest in the development of secondary centres to relieve the 
inner city. In both cities the city authority has made a shift from a monocentric oriented 
compact city strategy toward the polycentric oriented network city strategy, although in 
Amsterdam there has always been much reluctance with regard to a fast and to great a 
decentralisation of employment from the inner city towards the secondary centres.  
 
One of the most important differences between Amsterdam and Rome that is relevant in the 
context of this study is their very different local planning system. Amsterdam has a long 
tradition in applied regional planning strategies, also with regard to the urban structure and 
mobility. In recent decades, Amsterdam has produced a new strategic plan every five to ten 
years. The local planning system with regard to land use is highly advanced and can be 
characterised by its favour for rule and order (Faludi and van der Valk, 1994). Rome, on the 
other hand has a relatively weak planning system (Archibugi, 2005; Venturi, 2001). Since 
1950, the city has only designed two regional plans, one in 1962 and one in 2003, and 
although the 1962 plan does firmly promote a network city strategy, the local planning system 
is relatively weak and consequently it is hard for the Roman city authority to implement the 
strategy. This difference in the planning system and the similarities with regard to the urban 
problems and intended polycentric urban structure makes it possible to test whether network 
city strategies do need an advanced planning system to successfully concentrate employment 
around public transport nodes and, by means of this, promote public transport usage. 
 
In section 8.1 and 8.2 the two case studies are elaborated on and then in section 8.3 
similarities and differences are identified and these are related to the research question and 
hypothesises mentioned in this introduction. The two case study chapters each contain three 
subsections. First, the evolution of the regional planning strategy with regard to employment 
distribution is described, then the observed change of employment distribution is described, 
and finally the intentions and observations are linked and the impact of the strategy on the 
employment distribution is analysed.  

8.1. Regional planning strategies in 
Amsterdam  

Amsterdam is the capital of the Netherlands and its central city contained in 2000 
approximately 730 thousand inhabitants and 390 thousand jobs. The metropolitan region of 
Amsterdam is considerably larger and contains around 1,2 to 1,5 million inhabitants, 
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depending on the regional demarcation. Amsterdam is a part of the metropolitan area called 
the ‘Randstad’, the urbanised region in the West of the Netherlands in which the four largest 
Dutch cities are situated (Amsterdam, Rotterdam, The Hague and Utrecht) and which contains 
approximately 6 million inhabitants.  
 
Prior to 1960 most employment was concentrated inside or near the historical inner city. In 
1966, around 34% of the secondary employment and 48% of of the municipality of 
Amsterdam was located in the inner city (van der Velde, 1968). The dominant trend in 
employment distribution in the period after 1966 was decentralisation. This is well illustrated 
by the fact that local statistics show that in 2005 only 11% of the secondary and 19 % of the 
tertiary employment of the municipality of Amsterdam was still concentrated in the inner city 
(O+S, 2005). If one were to look at the region, the decline of the inner city dominance in 
employment concentration is likely to be much larger. In this section, I review the urban 
development strategy of the municipality of Amsterdam in the period 1970 -2005 in its 
attempts to regulate this decentralisation process. 
 
In the 1960s the strategy with regard to employment distribution in Amsterdam was based on 
two main planning principles. Firstly, in conformance with the new town policies of the 
national government that stimulated industrialisation of the new towns, it was envisioned that 
the employment would also decentralise. Secondly, in conformance with the monocentric 
urban model, the city authority of Amsterdam aimed to accommodate employment growth as 
much as possible inside or at the edge of the inner city and if this was impossible then to 
accommodate it in the nineteenth century neighbourhoods directly adjacent to the inner city 
(Bertolini and LeClercq, 2003). The decentralisation of the urban population towards suburbs 
and new towns would provide the necessary space to restructure the residential areas 
accordingly. A good example of the latter planning principle, formally published in the 
drafted second document on the Amsterdam inner city in 1968, is the relocation of the Central 
Bank of the Netherlands from a too small location in the inner city to the ‘Frederiksplein’, a 
location at the border of the inner city.  
 
Both planning principles proved to be unbearable due to two unforeseen developments. It 
soon became clear that the employment did not decentralise at the same speed and over the 
same distances as the population. The new growth centres in the urban periphery, such as 
Purmerend, Heerhugowaard, Hoorn and Almere, remained dominantly residential. It was 
acknowledged that the new towns were becoming part of a larger Amsterdam metropolitan 
area and that spatial differentiation was an option. Most municipalities around Amsterdam did 
indeed change their strategy and concentrated on their residential function, most clearly 
observed in the towns of Heerhugowaard and Monnickendam (Ostendorf, 1988). This 
however increased the pressure on Amsterdam and its inner city to accommodate the rapid 
economic growth of that period and to allow commuters to enter the city.  
 
The required drastic restructuring of the built environment was resisted by the population of 
Amsterdam, the second unforeseen development. In the beginning of the 1970s there was a 
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tension between the population of the nineteenth century residential areas that wanted to stay 
and refused to relocate towards dormitory suburbs and, on the other hand, the city authority 
that wanted to accommodate the strong economic growth by initiating large reconstruction 
activities inside the historic central parts of the city. The first indications of this tension had 
already manifested itself during the persistent resistance against a new large ABN-building on 
the Vijzelstraat in 1962-1966 but it culminated in the ‘Nieuwmarkt’-riots in March 1975. In 
1953 the urban development plan included a renewal plan for the Nieuwmarkt neighbourhood 
and around 1963 the city authority came to the conclusion that the city needed a metro and 
that this would have to pass through the Nieuwmarkt neighbourhood. After the start of the 
construction activities in 1970 the local resistance against both plans grew rapidly, and this 
resulted in sabotage actions and widespread riots. Although the metro was realised, the city 
authorities were impelled to make a drastic shift in their urban development strategy.  
 
This shift was realised after the local elections in 1978 when a new political coalition came to 
power (Wallagh, 1994). The second document on the Amsterdam inner city of 1968, which 
was still not accepted by the council, was put aside. Instead a new strategy was introduced, 
which was the named ‘Working in Amsterdam’. This document introduced an important turn 
in the urban development strategy of Amsterdam with regard to employment and launched for 
the first time a number of development locations outside the direct vicinity of the inner city. 
The monocentric urban model with regard to employment distribution was rejected in favour 
of a more polycentric development, although confined to the central city municipality of 
Amsterdam. The plan mentions the following centres: the Amstel train station (Amstel I), 
Amsterdam South-East ( Amstel III), the area around the new Amsterdam Sloterdijk train 
station, a few locations at the Western axis of the beltway in Amsterdam West/Slotervaart 
(around the Jan van Tooropstraat, Queen Wilhelmina-square, the Riekerpolder) and the 
surrounding of Amsterdam South and RAI. With regard to growth volumes a special position 
was given to Amsterdam South-East which was meant to absorb most employment growth.  
 
This solution of new subcentres within the borders of the municipality was further elaborated 
on in the new urban development plan of 1985: ‘The City in the Centre’ (in Dutch ‘De Stad 
Centraal’). In this period two, at first sight, somewhat contradictorily policy principles were 
adopted. To start with, the city authority continued to develop subcentres at the edge of the 
central city to accommodate economic growth, breaking with the previous period of an 
exaggerated preoccupation with monocentric urban development. It even enlarged the growth 
targets for these peripheral development areas and decreased the employment target for the 
inner city. At the same time, it stopped to promote the development of remote new towns and 
started a compact city policy that aimed to locate as much population as possible within the 
agglomeration. Although the former policy could be associated with a polycentric city 
strategy and the latter policy with the compact city strategy, the spatial focus of both policies 
is similar: the agglomeration (in Dutch: ‘stadsgewest’) became the geographical scale of 
planning.  
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The development of secondary centres within the central city could be described in terms of 
the urban polycentric structure, as identified in chapter 5. This is however only partially true. 
The new subcentres were not meant to develop into self-sustaining ‘little downtowns’ with a 
mix of urban functions. Instead, they were monofunctional and designed to accommodate 
those industrial and large-scale office functions which could not be accommodated in the 
inner city, such as hospitals, or that should be located as close as possible to the living areas 
of the population, such as the higher vocational training schools and sections of the public 
administration. The service sectors, such as the financial and business services, were meant to 
be concentrated as much as possible in the inner city. The growth target of the inner city was 
enlarged while the targets of all other city districts were proportionally reduced. Moreover, 
typical city-functions like cultural activities and tourism, the universities and the hotel and 
catering industry were meant to be concentrated in the inner city.  
 
Although the development of subcentres to accommodate the surplus of the inner city was 
accepted, there remained a reluctance to decentralise too much employment since this could 
undermine the vitality of the inner city. The urban plan ‘The City in the Centre’ was found 
alarming due to the continuing decline of employment in the inner city and even mentions a 
critical lower limit of eighty thousand jobs for the inner city. Below this threshold, the inner 
city would not be able to maintain its regional function. The plan therefore argues that new 
space for employment has to be found in the inner city. Although there was eagerness to 
intensify the inner city, large scale intervention in the inner city and the surrounding 
nineteenth century neighbourhoods was minimal. Hence, the city authority shifted its 
attention to renewal of the largely abandoned inner city brown field areas at the riverside. A 
large scale IJ-river project was initiated which would provide new space for new economic 
development of the inner city. Again, resistance occurred, this time not that much from 
residents but more from private investors and businesses (Le Clercq, 2002). It appeared that it 
was impossible to uncouple the continuing intensification of the inner city for economic 
purposes from large-scale spatial interventions in the historic city. Private investors and 
businesses were demanding better road accessibility to the new IJ-river area, otherwise they 
would seek an alternate location, hinting at a location in the South of Amsterdam near the new 
highway belt. The city authority refused to provide such access, partly because it did go 
against their aim to discourage the use of individual car transport and partly because 
providing such access would require controversial interventions in the existing built-up 
environment. In around 1993 this tension led finally to the collapse of the IJ-river shore 
project when the leading private investor, the ING-bank, drew back out of the plan (Van der 
Cammen and DeKlerk, 2003). Confronted with this new reality the municipality hastily 
changed their plans, scared to lose grip on the spatial developments. The city authority had to 
change their strategy in favour of a more polycentric oriented urban development. 
 
This failure of the IJ-river shore project marked the change of vision on the preferred urban 
form. It started the shift from the monocentric compact city with one real multifaceted urban 
centre to a polycentric network city with a varied set of multifunctional urban centres. The 
origins of such polycentric urban development can be traced back to the policy changes 
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introduced in 1978 but the full scope of the network city strategy, i.e. the development of a 
network of non-hierarchical related secondary centres, entered the urban development 
discourse only after 1995. In the urban development plan ‘Amsterdam Open City’, dating 
from 1996, the policy is still predominantly in conformance with the earlier planning 
documents of 1978 and 1985. Although the plan allowed a limited number of other 
employment locations, it still maintained that the subcentres should have a relatively 
monofunctional character and that the inner city should remain the most important centre for 
employment. The plan argues: ‘The policy is aimed at the conservation of offices in the so-
called key areas in the inner city’. All recreation and cultural facilities were also meant to 
remain concentrated in the inner city. It took until 2001 before a draft of a new urban 
development plan was published which more adamantly proposed a network city strategy that 
aimed to develop several multifunctional secondary centres, resembling the urbanity of the 
inner city. The title of the new plan, ‘Choosing Urbanity’ (in Dutch: Kiezen voor 
stedelijkheid), already reflects the intention of the city authority to develop a network of vital 
urban centres instead of developing one inner city accompanied by several monofunctional 
and peripherally located industrial estates and business parks. Whereas in earlier policy 
documents the promotion of urbanity meant expansion within the inner city, in the new plan 
urbanity is conceived from a regional perspective and urbanity is also promoted with regard to 
the secondary centres. The plan is explicit about its vision on the city: it foresees network city 
development at the regional scale. The draft plan argued ‘There develops a multilevel 
structure without a hierarchic organisation of functions but with functional specialisation of 
areas’ and ‘The region will transform into an urban network with complementary economic, 
residential and service functions. No longer do all regional functions need to be concentrated 
in the traditional inner city’. The main goal is to develop a limited number of good accessible, 
multifunctional urban centres. This has to be achieved by intensifying the existing 
monofunctional subcentres.  
 
The newest urban development plan of the city of Amsterdam proposes a hierarchical system 
of urban centres. It assigns an (inter)national status to the inner city, the secondary centre at 
the Southern beltway and to the Amsterdam South East subcentre (Amstel III and Arena-
area). The secondary centre around the Southern beltway is meant to develop an international 
allure while the South East subcentre is meant to concentrate large-scale leisure activities. The 
provincial plan (in Dutch: streekplan) of North Holland and Flevoland assign, in conformance 
with the urban development plan of the city of Amsterdam, a similar status to Schiphol 
Airport and Almere. Besides these five (inter)national centres the development plan also 
distinguishes a set of regional centres. The provincial plan of the province of North Holland 
lists the areas surrounding the train stations of Hoofddorp, Haarlem, Beverwijk, Zaandam, 
Amsterdam-Sloterdijk, Amsterdam-Lelylaan/West, Amsterdam-Amstel and Duivendrecht 
(Amstel I and II), Hilversum and around the metro-stations in Amstelveen. These centres are 
not new. Some of these centres are towns that already exist for ages, like Zaandam and 
Amstelveen. Others are new towns that were assigned in the 1970s, like Almere, Purmerend 
and Hoofddorp. Also the selection of secondary centres in the central city of Amsterdam is in 
conformance with earlier selections in the urban plans of 1978 and 1985.  
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The resulting system of planned urban centres is presented in Figure 8.1. All centres are 
located around a railway station. Although some of these railway lines are relatively new 
themselves, such as all stations on the Schiphol-line, they were all planned and realised before 
the assignment and development of the secondary centres. Even the metro line from the inner 
city towards Amsterdam South-East was planned and realised before employment started to 
boom in this secondary centre.  
 

 

Figure 8.1: Planned urban centres in the region of Amsterdam 

 

8.2. Evaluating the impact of the planning 
strategy of Amsterdam 

The observed pattern of employment change 
The aim of this section is to evaluate to what extent the observed spatial distribution of 
employment is in conformance with earlier urban development plans of the city of 
Amsterdam. To do this it is necessary to analyse employment data over a longer period and it 
is necessary to use spatially disaggregated data, in order to identify the several subcentres that 
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were assigned inside the central city of Amsterdam. For this purpose, eight districts are 
distinguished inside the central city while outside the central city the municipalities are used. 
Employment data44 is collected from the department of Research and Statistics of the 
municipality of Amsterdam and of the Central Bureau of Statistics (CBS) in the Netherlands. 
The change of employment volumes per municipality and city district during the period 1976-
1999 are presented in Figure 8.2, Figure 8.3 and Figure 8.4. The change of employment 
volumes per category of urban centre are presented in Table 8.1 and Table 8.2.  
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Figure 8.2: Employment dynamic in the period 1976-1982 (source: 

CBS & O+S statistics) 

In the period 1976-1982 the inner city lost employment and the neighbourhoods directly 
North, East and West of the inner city also lost employment. The exodus of large businesses 
toward the urban periphery had already started much earlier. For instance, the fashion industry 
and the St Lucas Hospital both moved in 1968 from the inner city towards arguably the first 
secondary centre in Amsterdam (Bertolini and LeClercq, 2003) at the Western beltway. 
Similarly, the large conference and exhibition centre RAI which moved in 1965 from the 
Ferdinand Bolstraat in the inner city towards a much larger location along the Southern 
beltway, accompanied by the court of justice and the ‘Vrije Universiteit Amsterdam’. The 
urban centre of Zaandam with its economy heavily based on industrial activities also lost jobs. 
                                                 
44 Employees that work more than 1 hour a week.  
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Most remarkably is the absence of an area with strong growth. In none of the areas is the 
employment growth higher than ten thousand jobs. To some extent, Figure 8.2 shows a 
decentralisation pattern that resembles sprawl. The older areas of Amsterdam and Zaandam 
lost employment and this employment was equally distributed over the rest of the 
agglomeration. 

 
This equal spread, however, vanished in the period 1982-1989. First, the inner city of 
Amsterdam managed to stop the outward migration of employment. At the same time several 
secondary centres outside the central city of Amsterdam show rapid growth, most importantly 
the area around Schiphol airport but also Almere, the new growth centre in the far South-East, 
and Zaandam, the industrial municipality in the North East. These urban centres in the urban 
periphery are increasingly attracting non-local businesses, in particularly back offices 
activities. The two growth centres in the far North, Alkmaar and Hoorn show less growth, 
which is in conformance with the policy change in the 1980 that stopped the self-
sustainability objective of these growth centres. The secondary centres inside the central city 
of Amsterdam, such as Amsterdam South-East and Amsterdam South, show little growth. The 
area around Amsterdam Sloterdijk even showed a decline in employment density, probably 
due to the declining employment in the harbours, directly West of Sloterdijk.  

��

��

�� ��
��

��

��

��
�� ��

�� ��

��

��

��

��������
��������
������
������
������
������

�����������	
�����������

 
Figure 8.3: Employment dynamic in the period 1982-1989 (source: 

CBS & O+S statistics) 
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In the subsequent period from 1989 till 1999 this peripheral growth pattern continues. The 
area around Schiphol airport and the suburb of Almere experience strong growth although at 
the North of the IJ-river the growth decreased. The two growth centres in the far North 
maintain a modest, but persistent growth. Most remarkably is, however, the recovery of a 
number of city districts within the central city of Amsterdam. The strongest growth is 
witnessed in the subcentres in Amsterdam South East, which appears to be a preferred 
location for combined warehouse and office complexes. Also strong growth is seen in 
Amsterdam South where a few Dutch Banks located their headquarters, in Sloterdijk with 
large offices of KPN and the National Tax Agency and West/Lelylaan.  
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Figure 8.4: Employment dynamic in the period 1989-1999 (source: 

CBS & O+S statistics) 

Linking the intended and observed pattern  
In the previous section, it was described that the city shifted their strategy with great 
reluctance from a monocentric compact city strategy towards a polycentric network city 
strategy. It was only in 1978 that it started to promote peripheral employment locations but 
such a policy needs time before it produces outcomes and therefore it cannot be expected that 
the impact would already be visible in the period 1976-1982. The employment distribution in 
this period, if it is related to public policy at all, is related to the monocentric-oriented policies 
that were published in the Second Report on the inner city area of 1968. The outward 
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migration of employment from not only the inner city but also from the neighbourhoods 
directly East, West and North of the inner city, show that this policy based on the monocentric 
urban structure did not work. The observed change in employment distribution is opposite to 
what was planned in 1968. Table 8.1 shows that during this period the central city did lose 
employment, mainly because the considerable decline of employment in the inner city was 
not compensated by employment growth in other areas of the central city. 
 

Table 8.1: Change in employment volume per zone (x 1000 jobs) 

Zone 1976-82 1982-89 1989-99 

Central city  -17 10 77 

• Inner city -19 8 8 

• national subcentres 9 10 32 

• regional subcentres -2 -4 24 

• other  -5 -4 13 

Urban periphery 26 106 114 

• national subcentres 7 26 34 

• regional subcentres 1 22 20 

• growth centres 6 27 34 

• other  12 30 26 

TOTAL 9 116 191 

 
After 1978 the city started to promote the development of subcentres within the border of the 
central city. This policy did however have little impact in the period 1982-1989. The planned 
national subcentres in the central city have a growth rate similar to the previous period. The 
regional subcentres in the central city still had a negative growth rate. In total, the central city 
grew a little, because the decline of the inner city stopped during this period. At the same time 
the urban periphery witnessed strong growth. Around 90% of the employment growth during 
this period was located in the urban periphery. The central city was not able to accommodate 
a significant share of the rapid economic growth during this period. Hence, the central city did 
also loose its relative dominance in the region. Table 8.2 shows that the share of the total 
number of jobs that is located in the central city dropped during this period from 69 tot 59 
percent. 
 
Although the objective to concentrate employment in the central city is could not be achieved 
during this period, the objective to concentrate employment in urban centres was achieved. 
Table 8.2 shows that the growth of the other areas did slow down. Whereas in the period 76-
82 almost half of the employment growth in the urban periphery was located outside the 
assigned urban centres (12 out 26 thousand jobs), in the subsequent period of 82-89 this share 
dropped to a bit more than a quarter (30 out of 106).  
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In the period 1989-1999 the policy to develop subcentres started to bear fruit. The central city 
grew by more than 77 thousand jobs, which is less than the urban periphery but is still 
considerable. The growth was primarily located in the identified national and regional 
subcentres. The national subcentres, i.e. Amsterdam South and South-East, grew by 32 
thousand jobs and the regional subcentres, i.e. Amsterdam Sloterdijk/Westpoort and 
Amsterdam Lelylaan/West, grew by 24 thousand jobs. The employment growth at the urban 
periphery was also high in this period. The fastest growth was seen in the growth centres, 
relatively far from the central city of Amsterdam, and in the only national subcentre in the 
urban periphery, i.e. Schiphol Airport. The relative position of the central city with regard to 
employment still declined during this period. The share of the total employment population 
dropped from 59 to 55%. The decline was, however, much less than in the previous period, 
while there was an increase in absolute numbers.  
 
Moreover, the objective to concentrate employment growth in subcentres was again achieved 
during this period. The share of the peripheral employment growth outside the urban centres 
was less than a quarter (26 out of 114 thousand jobs). The share of the employment growth in 
the central city outside the urban centres was less than a fifth (13 out of a total of 77 thousand 
jobs). 
 

Table 8.2: Spatial distribution of employment (%) 

Zone 1976 1982 1989 1999 

Central city  73 69 59 55 

• Inner city  20  17  15  13  

• national subcentres  18  20  18  18  

• regional subcentres  13  12  10  10  

• other   22  21  17  14  

Urban periphery 27 31 41 45 

• national subcentres  6  7  10  11  

• regional subcentres  8  8  10  10  

• growth centres  2  3  7  9  

• other   10  12  14  14  

TOTAL 100 100 100 100 

In conclusion 
The network city strategy of the city of Amsterdam had two main objectives. Its first aim was 
to concentrate employment growth in the urban centres and a second aim was to 
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accommodate a significant share of the employment growth inside the central city. The first 
aim was achieved from 1982 onwards. The employment growth outside the urban centres 
lagged behind the employment growth in the designated urban centres. The second aim was 
only achieved during the subsequent period of 1989-1999. Only then did the impact of the 
policy switch from a monocentric-oriented compact city policy towards a polycentric-oriented 
network city strategy, that was made around 1978, become visible. Although the policy takes 
time to impact, the data does support the hypothesis that the regional planning strategy 
applied in the region of Amsterdam has had impact on the actual distribution of employment 
growth.  
 
Although the correlation between policy development and observed employment pattern does 
suggest a causal relationship between the two, it remains uncertain whether such a 
concentration in urban centres would occur without regional planning strategies and public 
intervention. One could argue that the amenities of existing urban centres in European cities 
are large and that without planning, employment will locate in a mono- or polycentric urban 
structure anyway. Hence, in the next section we examine the case of Rome. Rome lacks a 
good planning culture and consequently one would expect the actual development of the 
urban region not to be correlated with intended urban structures like the monocentric or 
polycentric urban structure. 

8.3. Regional planning strategies in Rome  

Rome is the capital of Italy. It is located on the West Coast at the centre of Italy in the Latium 
Region. In 1999 the municipality of Rome had over 2,7 million inhabitants and most of the 
suburban areas were within the municipal borders. Rome can be divided in five functional 
concentric zones. The inner city is called the ‘Rioni area’ and has a surface of about 6 km2. It 
shows the highest concentration of business activities. The ‘Quartieri Urbani’ borders the 
Rioni area. These are the neighbourhoods from the nineteenth and early twentieth century. 
The area is densely populated and also includes a great share of the local business activity. 
The third ring around the city is constituted by the ‘Suburbi’. These contain the late twentieth 
century suburbs. They border the beltway. The rest of the region is called the ‘Agro Romano’.  
 
The inner city and the surrounding neighbourhoods also have great historical value and large 
scale intervention is therefore difficult in Rome. Hence, the city already faced overcrowding 
in the central areas of the city in an early stage of the 20th century urbanisation process. 
Unfortunately, before the 1950s, large-scale interventions in historic structures were forced to 
provide sufficient space for developments but this met increasing resistance. Hence, the 
municipality of Rome started very early with policies to stimulate the development of 
secondary centres which would be able to relieve the increasing pressure on the central areas 
of the city. 
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Rome has only had two strategic urban plans since the 1950s: one published in 1962 and one 
published recently in 2003. In between this period, urban planning was adapted on numerous 
occasions. Here I focus on these two formal planning documents, since with regard to urban 
structure they capture the most important spatial planning principles that dominated Roman 
urban planning. The main purpose of the 1962 plan was to decentralize the administrative 
functions of the capital in order to relieve the inner city. This was a break with the past since 
new ministries were usually located inside or near the inner city. During the government of 
Mussolini in the 1930s the development of new monumental buildings and offices were 
accompanied with demolishment of historic areas. The 1962 Masterplan broke with this 
tradition and introduced a decentralization of administrative functions towards the Eastern 
urban periphery. The plan assumed that re-concentration of the decentralized employment is 
necessary to ensure that the new urban centres had sufficient critical mass to function as a true 
alternative to the inner city. The plan projected several Administrative Centres along a road 
axis. This linear development area, also known as the SDO (Sistema Direzionale 
Orientale/Eastern Administrative System) was meant to concentrate administrative functions 
besides a mix of businesses, shops and recreational and cultural activities. One of the explicit 
objectives of the SDO was to create an alternative to the historic centre, which would alleviate 
the pressure of rapid growth (Archibugi, 2005). The SDO and its two largest projected 
centres, ‘Pietralata’ and ‘Centocelle’, were located in the ‘Quartieri Urbani’, 4 to 6 kilometers 
East of the inner city. Besides the SDO the 1962 urban plan also mentions another secondary 
centre which was initiated by the fascist government in 1942, called the EUR (Esposizione 
Universale di Roma) developed to accommodate the projected Universal Exposition.  
 
The 1962 plan was symptomatic for its time. Its embraced car transport and planned extensive 
road networks. The masterplan of 1962 had high expectations with regard to car transport. 
The plan argued: “From a general point of view, it has been observed that mass transport 
usually tends to be used less and less frequently by the citizens, who show a decided 
preference for individual automobile transportation. This is shown by the well-known 
statistics on a motor vehicle development plan of a modern city. Looking several decades 
ahead, the basic problem is that of taking into account and favoring the development of 
automobile transport. From this point of view, the construction of the large roadway network 
and rapid urban streets constitutes a true necessity.” The metropolitan railway line is formally 
defined as a “supplement to the roadway system”. Consequently, the peripherally located 
SDO was only made accessibility by road. It was planned along an equipped road axis (asse 
attrezzato). Although similar visions were seen in other European cities at that time, for the 
city of Rome it proved to be problematic since many Italian cities including Rome did not 
have any metro system in place yet. Italian cities did grow relatively late and therefore growth 
was not supported by rail networks (Venuti, 2001). However, Rome already contained more 
than two million inhabitants in 1960 and continued to grow. Hence, it was inevitable that a 
strategy solely based on road transport would not be sufficient. For instance, the roads 
planned to make the SDO accessible could handle no more than three to four thousand 
passengers an hour, while it would have to accommodate volumes multiple that number. It 
took a decade before the municipality of Rome realized this omission in the plan and started 
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to build metro lines. Although the first six-kilometres of underground metro line was already 
build in 1955 to facilitate World Exhibition in 1955, it took until 1980 before new metro lines 
were opened which aimed to connect residential areas with the inner city.  
 
Peculiar and typical for the urban planning of Rome is the absence of a strategic plan in 
between the 1962-plan and the 2003-plan. Soon after the 1962-plan it became clear that its 
objectives, ie by concentrating employment growth in the SDO and the EUR, were difficult to 
achieve. The plan was incapable of managing the increasing complexity of the spatial 
processes and had insufficient financial and legal instruments available. Instead of drafting a 
new and better plan, as was done in Amsterdam, the city authority of Rome abandoned 
strategic planning and adopted instead a sort of populist and ephemeral spatial plan 
(Archibugi, 2005). Planners were advised to follow rather than to anticipate development, to 
limit their scope to smaller and feasible projects and to adopt a pragmatic approach that 
delivered short-term results. Although such a tendency is also witnessed in other European 
cities during his period, Archibugi claims that Rome is typical since it had carried out their 
anti-plan policy ‘with more deliberate and obvious obstinacy than anywhere else in Italy, even 
creating a general contempt for any planning activity’. Venuti (2001) explains this ‘irrational’ 
development as a reaction on the inconsistencies in the land use planning legislation. 
Archibugi (2005) adds that it was also the result of the particular political situation in Rome 
where the leading christen democrats strongly favoured an elite of large real estate owners. 
Instead of drafting a new strategic plan, the subsequent city authorities made all kinds of 
adjustments (in Italian, “varianti”) to the 1962 masterplan. These adjustments were, however, 
often inconsistent with the general idea of 1962 plan and were mostly ad hoc and short term 
reactions on land use developments which were occurring, such as the large scale illegal 
urbanisation of the urban periphery by individual residents and large real estate owners. This 
dislike of strategic planning had its heydays during the 1970s and 1980s and it was only 
during the 1990s that strategic planning was reinstated which resulted in the new strategic 
plan of 2003.  
 
To some extent the new 2003-Plan for Rome can be seen as the opposite of the 1962-plan, 
both with regard to mobility as well as with regard to the planned polycentric urban structure. 
In contrast to the 1962 plan, which was based on road transport, the new plan is built around 
the further development and integration of the two metropolitan rail systems, i.e. the classic 
underground metro lines and the metropolitan railways. Rome is blessed with a railway belt, 
with a diameter of 7 to 8 kilometres that surrounds almost the entire inner city. The network 
city strategy is very different from the 1962 plan. Although, the 2003 plan is also clearly 
based on an intended polycentric urban structure, it does identify many more urban centres 
than the 1962 plan did. The 2003 plan provides for nineteen urban centres45, dispersed over 
the city territory. Some of the urban centres are already planned and partly developed while 
others are still in the explorative planning phase (Garano, 2001). There is an explicit hierarchy 

                                                 
45 Besides forty-six local urban centres are distinguished that contain services for a limited area of users.  
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in the centres. There are eight metropolitan centres and eleven urban centres. The choice to 
develop many urban centres instead of concentrating their efforts in one to three urban centres 
is based on the assessment that the latter would need substantial interventions in land use, 
something that did not work in the past. Most new centres are located along an existing public 
transport line and for the remaining few centres an extension of existing public transport lines 
is foreseen in the plan (Figure 8.5). The new strategy of Rome can be seen as an excellent 
example of the network city strategy, as described in chapter 3. 
 

 
 

Figure 8.5: Planned urban centres in the region of Rome 

 

8.4. Evaluating the impact of the planning 
strategy of Rome 

The observed pattern of employment change 
The urban development of Rome is, if spatial planning has had any influence, predominantly 
the result of pragmatic day-by-day planning, in the absence of any strategic planning 
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(Archibugi, 2005). This is not to say that there is total absence of continuity in the main 
planning ideas. In general, the city kept aiming at a polycentric urban structure in order to 
relieve the inner city and restated this objective many times. Hence, it is possible and 
worthwhile to evaluate to what extent the day-by-day planning strategy did affect the urban 
geography. The possible impact of the applied planning strategy is analysed by observing the 
employment change from 1950 onwards. Employment data is collected from the Central 
Bureau of Statistics in Italy (ISTAT). Unfortunately, the data before 1981 lacked data on the 
hotel and catering industry and on employment in the public administration. Hence, the 
following analysis is done on basis of all employment, except the two fore mentioned 
employment sectors. The change of employment volumes per city district during the period 
1950-1990 is presented in Figure 8.6 and Figure 8.7. The change of employment volumes per 
category of urban centre is presented in Table 8.3 and Table 8.4. 

Figure 8.6: Employment change in the period 1951-1971 

Figure 8.6 shows that during the period 1950-70 there was a strong decentralisation from the 
inner city towards the surrounding neighbourhoods. During this period, many residential 
buildings in the Quartieri Urban switched function and became office buildings. The 
concentric outward growth is in conformance with the monocentric urban model. The 
amenities of the inner city are large enough to attract businesses. If the inner city does not 
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provide sufficient expansion possibilities then the surrounding neighbourhoods are absorbed. 
A similar dynamic was seen in Amsterdam during the 1950s and 1960s and was still 
promoted by the municipality of Amsterdam until around 1978.  
 
In the subsequent period, i.e. 1971-91, the pattern of employment change, changed 
considerable (Figure 8.7). Not all neighbourhoods that surround the inner city continued to 
grow, some even witnessed a decline, although admittedly small. The emerging pattern of 
employment change seems to be more polycentric. Eight zones grew with more than five 
thousand jobs, ranging from five to twelve thousand jobs. In particular, two adjacent districts 
South-West of the inner city grew fast, with a summarised growth of more than twenty 
thousand jobs. In general, most employment growth is again concentrated at the South-
Western side of the inner city, possibly due the airport also being located in the South-West. 
Remarkable it noticeable that some of the zones at the ring road and even outside the ring 
road have witnessed a relative strong growth, such as the zone in the far East (Guidonia 
Settevilla), at the highway in the South-East (Alitalia Magliana) and at the coast (Ostia and 
Acillia Madonnetta). 
 

 
 

Figure 8.7: Employment change in the period 1971-1991 
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Linking the intended and observed pattern 
The presented map of employment change in the period 1951-71 shows that the job change in 
the three subcentres that were assigned in the 1962 plan is mixed. The EUR subcentre in the 
South of Rome has high urban growth (more than 5 thousand jobs) but this is not 
extraordinary if it is compared to the growth in other neighbourhoods in the South and West 
of the inner city. The two other subcentres in the East of Rome, both being part of the SDO, 
have much lower growth (2 to 5 thousand jobs). The growth in the central city is almost 
entirely located in the neighbourhoods surrounding the inner city, and outside the in 1962 
designated urban centres. However, this cannot be used to evaluate the success of the 1962-
plan. The period up to 1970 may be too short to observe any impact of the plan. The observed 
development of the employment distribution in the period 1950-70 can better be perceived as 
the decentralisation pattern that the 1962-plan wanted to break.  
 
The central city (ie the area inside the ring road) is reinforcing to some extent its dominant 
position during the period until 1971. Table 8.3 shows that in this period the employment 
growth in the central city is much higher than in the urban periphery. The central city grows 
by 191 thousand jobs while the urban periphery grows by 52 thousand jobs. However, 
although the growth in absolute volumes is much higher in the central city, in relative terms 
the central city is losing jobs. This is most clearly seen in Table 8.4 where the distribution of 
all employment is presented. The share of the total employment located in the urban periphery 
did grow from 3 to 11 %.  
 

Table 8.3: Change in employment volume per zone (x 1000 jobs) 

 1951-1971 1971 -1991 

Central city (Rioni plus quartieri Urbani)  191 46 

• Inner city  -20 -7 

• New metropolitan centres 17 -1 

• New regional centres 26 4 

• Old metropolitan centres 8 12 

• Other  160 37 

Urban periphery (Suburbi and agro Romana) 52 97 

• New metropolitan centres 4 6 

• New regional centres 4 18 

• Old regional centres 2 3 

• Other  43 70 

Total 243 143 
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As observed in the maps presented, the pattern of employment change over the period 1971-
1991 is very different from the previous period. Most growth is found in the urban periphery 
(46 against 97 thousand jobs). The share of the total employment located in the central city is 
consequently further decreased in favour of the urban periphery, i.e. from 89 to 77%. In this 
regard, the development is in conformance with the 1962-plan. The urban growth is distracted 
from the congested inner city. However, Table 8.3 also shows that, both in the central city and 
in the urban periphery, most of the growth is still located outside the designated areas. Hence, 
the pattern of development has little overlap with the in 1962 intended pattern of 
development. The growth in the EUR even decreased and the growth of the Pietrala subcentre 
remained low. Only the subcentre of Torre Spaccata witnesses a modest growth. The largest 
share of the employment growth since 1971 is located in the Quartieri Urbani, particularly 
outside the designated subcentres. If we take the centres mentioned in the 2003 plan into 
account, assuming that they were implicitly designated far earlier, then the designated areas 
still do not capture the majority of the employment growth. Within the central city the new 
metropolitan and regional centres witnessed very modest growth during the period 71-91, 
while within the urban periphery the new centres did see considerable growth but still much 
less than outside the designated centres (27 inside against 70 thousand jobs outside designated 
areas).  

Table 8.4: Spatial distribution of employment (%) 

 1951 1971 1991 

Central city (Rioni plus quartieri Urbani)  97 89 77 

• Inner city (Rioni) 57 28 21 

• New metropolitan centres 2 4 3 

• New regional centres 1 5 5 

• Old metropolitan centres 1 2 3 

• Other (Quartieri Urbani)  36 50 45 

Urban periphery (Suburbi and agro Romana) 3 11 23 

• New metropolitan centres 0 1 2 

• New regional centres 0 1 3 

• Old regional centres 0 0 1 

• Other Suburbi 1 2 4 

• Other Agro Romano 1 7 13 

Total 100 100 100  

 
The resulting distribution in 1991 still shows a strong central city and a dominant position of 
the areas outside the designated urban centres (Table 8.4). However, the tendencies are also 
clear. Firstly, the central city continued to lose employment during the period 71-91 in favour 
of the urban periphery. Not only did the inner city lose employment, the surrounding 
neighbourhoods that were booming during the previous period also started to lose 
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employment. Secondly, most of the designated centres are witnessing substantial employment 
growth, especially the newly assigned centres outside the central city. However, the growth 
outside these centres is similar if not higher and consequently there is no relative 
concentration inside the designated areas.  
 
The designated areas in the 1962-plan were initially not selected on basis of their public 
transport accessibility. Nevertheless, the city authority took considerable effort to make these 
centres accessible. All three centres, i.e. the EUR, Pietrala and Torre Spaccata, were included 
in the metro network of Rome, almost completely constructed during the 1980s and 90s. 
However, employment growth in these centres was disappointing. The maps presented in 
figure x shows that in the period ‘71-‘91 many of the districts around the two metro lines have 
had relatively low employment growth. Instead, employment growth is located in the districts 
without metro access. Allmost all growth areas with a growth above 5000 jobs are not located 
at the metro. This mismatch between the growth pattern and the metro nework indicates that 
the mobility targets of the city of Rome, aiming at a higher use of public transport, will be 
difficult to achieve. Fortunately, the city of Rome is blessed with a rather extensive rail 
network and therefore most of the growth areas, especially in the central city, are located in 
areas with a rail connection. These rail connections have, however, a different functionality 
than the metro, having been designed to transport lower transport volumes over longer 
distances. Currently, only 11% of all public transport trips in Rome are made by train 
(Comune de Roma, 1998). The majority of the passenger trips are made by bus, tram and 
metro, respectively 54%, 7% and 28%. The relative high share of bus transport in the modal 
split indicates the mismatch between the urban structure and the rail system. The impact on 
mobility due to this mismatch will be elaborated on in the next section, which includes a 
discussion on the relationship between urban structure in terms of employment and the 
mobility pattern of local residents.  

Conclusion 
Although the growth pattern shifted around 1971 from a monocentric pattern towards a 
polycentric pattern, it is highly unlikely that this development is the result of the planning 
strategy. The urban centres designated in the 1962-plan show little urban growth and even the 
centres assigned after the 1962 plan only concentrate a small portion of the total employment 
growth. Most growth is located, instead, in other urban districts that were not designated in 
any plan and that have relatively modest public transport accessibility. The failure of the few 
urban centres assigned in the 1962-plan was expected. The ambition to concentrate the 
substantial urban growth of the following decades into the intended SDO subcentres was too 
great. It does not match with the weak planning power of the city authority, or with the low 
ambitions of the local planning culture, as described in the previous section.  
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8.5. Discussion 

This chapter validates two assumptions behind the network city strategy: 
• network city strategies can concentrate employment around public transport nodes but 

this requires a strong planning system that is able to both stimulate and prevent urban 
developments.  

• concentration of employment around public transport nodes does influence individual 
travel behaviour, in particular the usage of pubic transport.  

Both assumptions are subsequently discussed, using the results of the case study analysis. 
Finally, the European perspective on the design and performance of the network city strategy 
is elaborated on.  

The effect on urban structure 
The assumption that network city strategies can concentrate employment around public 
transport nodes is tested in two cities. It is shown that in Amsterdam, where the network city 
strategy is of a recent date but where a reasonably strong physical planning system exists, a 
relative concentration of employment growth occurred in a number of designated secondary 
centres around public transport nodes. This concentration did not occur in the case study of 
Rome, a city which started the network city strategy much earlier than Amsterdam but which 
has a relatively weak planning system. However, even in Rome, an exemplar of a 
monocentric urban structure, the pattern of employment growth became polycentric after the 
1970s. The emerging polycentric pattern did not however match with intended polycentric 
pattern and the emerging polycentric pattern did also not match with the public transport 
network. One can therefore conclude that it is not necessary to have a strong planning system 
to obtain a polycentric pattern of employment. This may also occur without a planning 
system. However, if one likes to match the emerging polycentric pattern with the public 
transport network then a strong planning system is essential. If the network city strategy is 
interpreted as a policy to promote the use of public transport and obtain a sustainable mobility 
pattern then the planning ambition is considerable and can only be achieved by a relatively 
advanced planning system. Although the network city strategy may match better with market 
preferences rather than the compact city strategy, it still asks for considerable public 
intervention. The comparison of Amsterdam and Rome does not support the argument that 
cities without a strong physical planning system can better apply a network city strategy than 
a compact city strategy because the former strategy has a better correspondence with market 
tendencies.  
 
The causality in the relationship between regional planning strategies and urban structure is 
complex. One might conclude that the observed concentration of employment around public 
transport nodes in Amsterdam shows that the regional planning strategy of the city 
Amsterdam did succeed in its objectives. The analysis of the case studies does however show 
that this conclusion is not beyond doubt. The strategy to develop secondary centres around 
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peripheral public transport nodes did start relatively late in Amsterdam and could be seen as a 
reaction to existing developments in the urban periphery. The strategy might not have caused 
the observed concentration of employment in the urban periphery, but the concentration of 
employment might have resulted in the adoption of a network city strategy. Both conclusions 
are right, since it is likely that the relationship is reciprocal. The planning strategy of 
Amsterdam did result in an increased concentration of employment around public transport 
nodes but at the same time there already existed a tendency in the real estate market to locate 
new developments in the urban periphery, and even on locations around public transport 
nodes, thereby resulting in the adoption of a network city strategy.  
 
In chapter 5 several urban development paths were described. Two paths were distinguished. 
Firstly, cities could evolve from a monocentric structure via an urban-polycentric structure 
towards a regional-polycentric structure. This is a typical outward expansion trend. However, 
it could also be that cities evolve from a monocentric structure towards a peripheral-
polycentric structure, possibly due to the existence of strong historic cores in the urban 
periphery, and then, at a later stage, into a regional-polycentric structure. The two case studies 
support both paths. The development of the employment distribution in the region of Rome is 
an example of the first path, while the development of Amsterdam is an example of the 
second path. In Rome new employment located itself the 1950s and 1960s close to the inner 
city and inside the central city. It was only in the 1970s and 1980s that employment started to 
decentralise towards areas around the beltway, i.e. outside the central city. This is an example 
of a classical outward expansion pattern. The urban development pattern in Amsterdam was 
very different. The region of Amsterdam developed in the 1980s towards a peripheral 
polycentric urban structure, since the employment growth was concentrated in a few 
peripheral nodes, in particular around the airport, in the dormitory town of Almere and in the 
nearby city of Zaandam. It was only in the 1990s that subcentres within the perimeters of the 
central city emerged, effectively changing the peripheral polycentric structure into a regional 
polycentric structure. The difference in development paths can be explained by differences in 
both the urban geography and spatial policies. Amsterdam is part of a highly urbanised 
Western part of the Netherlands, also called the Randstad. In the direct vicinity of the city of 
Amsterdam, there are several historical towns and cities with an economy of their own. These 
towns and cities appear to be perfect locations for businesses to reside if the central city of 
Amsterdam cannot accommodate their needs. Rome on the other hand is relatively isolated. 
There are no large cities in the direct vicinity and consequently the employment growth 
remains focussed on the inner city and a gradual outward expansion pattern emerges. Public 
policy might also have played a role. The Netherlands had an active new town policy for 
years and the rapid growth of, for instance, Almere, Heerhugowaard and Purmerend are at 
least partially the result of the development budgets provided by national policy. Rome did 
not have an effective new town policy. 
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The effect on mobility  
One could ask, whether the difference between Rome and Amsterdam with regard to their 
efforts to concentrate employment around public transport nodes, has influenced individual 
travel behaviour. Firstly, did the policy help to promote pubic transport usage? In general, 
public transport has lost the market share in most urban areas in Western Europe (see chapter 
2). One would expect that this decline in public transport use is less severe in Amsterdam than 
in Rome, since Amsterdam has been more successful in concentrating the decentralised 
employment in designated areas around public transport nodes. Secondly, did the policy help 
to lower the traffic volumes on the radial routes towards the central city and the inner city? 
The traffic conditions in many European cities are worst on the radial routes towards the 
central core of the agglomeration. One would expect that the radial traffic volumes in 
Amsterdam have developed more positively than the traffic volumes in Rome, since 
Amsterdam has been more successful in decentralising employment. Both these expectations 
are confirmed by the local statistics on the modal split46.  
 
Public transport is rapidly losing the market share in Rome. In the period 1981-1991 the 
public transport share of the total number of trips in Rome decreased from 45 to 38%47. 
Public transport lost the market share within the city (48 to 40%), as well as with regard to the 
trips coming into the city from the surrounding province (49 to 43%). This decline is partly 
explained by the decentralisation of much employment from the inner city towards the 
surrounding neighbourhoods with much lower public transport accessibility. In 1991 around 
55% of all trips towards the inner city were done by public transport, while the public 
transport share of the trips towards the surrounding neighbourhoods (i.e. all neighbourhoods 
inside the ring road) was approximately 41%. The decline of public transport use in Rome 
continued in the subsequent period and has still not stopped. In 1996 the public transport 
share was 32% and in 2004 it was only 27%. A decreasing public transport share implies an 
increasing car share since the data refers to motorised trips only. This increase in car use is 
also seen in the steep increase in car ownership in Rome. Between 1985 and 2003 the number 
of cars grew by 39% while the number of residents in Rome remained almost the same. This 
implies that the number of cars per resident increased from 0,50 to 0,70. By comparison, 
Amsterdam managed to stabilise the public transport share. During the period 1980-1997 the 
share of public transport of all trips made by Amsterdam residents decreased only from 40 to 
38%47. The public transport share of the trips with an origin outside, and destination inside the 
agglomeration of Amsterdam has stabilized and between 1990 and ‘95 this public transport 
share even increased with one percent point from 27 to 28%. Car ownership per resident in 
Amsterdam is relatively low and increased in the period 1985-2002 by only 17% from 0,24 to 
0,28. These figures indicate that the policy of Amsterdam to concentrate employment around 

                                                 
46 All data on mobility in Rome is based on (Comune di Roma, 2005) and (Comune di Roma, 1999). Data 
on Amsterdam is based on (Gemeente Amsterdam, 1999). 
47 Modal share on basis of motorised trips only, i.e. public transport against car transport. 
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public transport nodes, together with other transport policies such as the parking policy, has 
positively influence public transport use. The failure of Rome to regulate the employment 
decentralisation and to match land use developments with public transport infrastructure has 
resulted in a decline of public transport use and a growth of car ownership and car use.  
 
Besides the objective to promote public transport use, the network city is also promoted 
because it would locate employment more closely to the living areas of employees, and would 
therefore limit the average trip distances. The comparison of Rome and Amsterdam support 
this assumption. The relatively strong concentration of employment inside and around the 
inner city of Rome does not match with the residential decentralisation tendency. During the 
period 1970-1990 the number of residents in the central city (the area within the ring road) 
decreased by 392 thousand while the number of jobs increased by around 46 thousand jobs. 
At the same time the number of residents in the urban periphery (the area outside the ring 
road) increased by 648 thousand while the number of jobs in this area increased by just 176 
thousand. As a result of this mismatch of resident and employment decentralisation the 
number of trips coming from outside towards the city of Rome increased in the period 
between 1981 to 1991 by 47% while transport with origin and destination in Rome increased 
by only 12%. In the central municipality of Amsterdam, on the other hand, the number of 
residents decreased by 24 thousand residents during the period 1976 to 1999, while the 
number of jobs decreased by 70 thousand. The number of residents in the urban periphery, i.e. 
the municipalities around Amsterdam, increased by 121 thousand residents whiles the number 
of jobs increased by 214 thousand jobs. This balanced suburbanisation, i.e. similar patterns of 
employment and resident decentralisation, is also seen in the modest growth of traffic 
volumes towards the central city of Amsterdam. The number of trips passing the ring road of 
Amsterdam during the peak hour increased in the period 1990-1997 by only 3%.  

European perspective 
Although one case study can hardly be called representative for a wider group of cities, urban 
planning in Amsterdam and Rome does represent the most important spatial differences in 
planning approaches in Western Europe, as described by Bagnosco and Le Gales (2000). 
Amsterdam represents cities in Northern Europe (Scandinavian countries, Germany and 
England) which have a planning culture of consistency and rigorousness and a relatively 
strong land use planning legislation. Rome represents cities in Southern Europe (Spain, Italy 
and Greece) which have a weaker planning culture and lack suitable land use legislation.  
 
It is shown in this chapter that network city strategies are applied in different parts of Western 
Europe. Hence, the suggestion mentioned by Parr (2004) that network city strategies are a 
‘distinctly European response’ may be true. The aim to re-concentrate employment around 
public transport nodes in the urban periphery is, just like the guidelines that are associated 
with the compact city strategy, acknowledged by both in the North and the South of Europe. 
However, in chapter 6, it was shown that the differences in applied network city strategies are 
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large. The policy of Amsterdam was clustered into a group of cities with a so-called ‘re-active 
network city strategy’ and Rome into a group of cities with a so-called ‘pro-active network 
city strategy’. These denominations are validated in this chapter. In Rome, the new secondary 
centres were always meant to relieve the inner city. Hence, they are designed multifunctional 
and some of them are meant to develop into new metropolitan centres with a similar profile as 
the inner city. By comparison, in Amsterdam there has been much reluctance in applying a 
network city strategy. The city is cautiously developing secondary centres but has always 
given priority to maintaining the regional role of the inner city. Initially, Rome has tried to 
develop a limited number of centres that would have enough ‘mass’ to compete with the inner 
city while Amsterdam has supported the development of many smaller sites in order to ensure 
that none of them would be large enough to develop into a potential threat for the inner city.  
 
The wide application of network city strategies, although of different design, does not imply 
that a network city strategy is always applied successfully in Europe. The two case studies 
showed that there are large differences in implementation. The case studies also suggest that it 
is not the geographic urgency but the power of the local planning framework that determines 
the success of a regional planning strategy. Amsterdam has a re-active network city strategy. 
Its strategy is born out of the assessment that decentralisation cannot be stopped and should 
therefore be accommodated. The city authority however maintains that the inner city remains 
the best place to concentrate most businesses. Consequently, the city authority has always 
been very reluctant in developing secondary centres. Nevertheless, the decentralisation pattern 
matches well with the intended network structure and therefore the strategy is relatively 
successful. Rome on the other hand has a proactive network city strategy. Its strategy is born 
out of the urgency to relieve the inner city and consequently the city authority tries to attract 
businesses away from the inner city and towards the new urban centres in the urban periphery. 
Although Rome has committed itself to the network city strategy with greater conviction than 
Amsterdam, the observed pattern of employment change matches to a lesser degree with the 
intended pattern than in Amsterdam.  
 
Although the network city strategy might be more in line with market demand than the 
compact city strategy, it still requires an advanced planning system to implement the strategy 
successfully. Most of the prerequisites that are needed to implement a compact city strategy, 
mentioned by Dieleman et al (1999), are also applicable on the network city strategy. A 
network city strategy needs an effective strategic planning authority that is able and willing to 
intervene in the decision making of lower governments and private landowners. The tax 
system needs to be organised at the regional or national level since a local tax base is 
conflicting with the regional planning effort undertaken by the strategy. Finally yet 
importantly, the land market needs to be at the very least, partial government controlled, for 
example, by local land use plans that assign functional profiles to land plots and restrict 
undesired developments. However, local planning system differ strongly within Europe 
(Greiving and Kemper, 1999; Stead et al, 2004). Consequently, the performance of network 
city strategies is likely to differ strongly between European cities. Just like the compact city 
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strategy, the network city strategy is most likely to succeed in the Northern European 
countries that have a relatively advanced physical planning system. 
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CHAPTER 9  

CONCLUSIONS AND DISCUSSION  

One of key questions in land use and transport planning is the effectiveness and feasibility of 
regional planning strategies, which aim to influence urban mobility by adapting the urban 
structure. Cervero (1998) presents a few case studies of cities ‘that have been superbly 
adaptive, almost in a Darwinian sense’. These so-called adaptive cities managed to find ‘a 
harmonious fit between mass transit services and their cityscapes’. Apart from Cervero’s 
‘global inquiry’ there are not many studies that systematically compare and examine urban 
structures, mobility patterns and planning strategies. Moreover, the few studies that do 
compare European patterns of urbanisation and mobility often limit themselves to the spatial 
distribution of residents (for instance Bontje, 2001), possibly because disaggregated 
residential data is more readily available than disaggregated employment data (Ingram, 1998). 
It was exactly this gap in knowledge that was targeted by this research, in that it compares 
employment distributions and various other characteristics in and of several European cities, 
analyses the relationships with the daily mobility of citizens and examines the planning 
efforts done by city authorities to adapt the urban structure of cities. The results of this 
research are summarised in separate subparagraphs of section 9.1. Then, on the basis of these 
results, a reflection is given on the possible implications for future urban studies and urban 
policies in section 9.2.  
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9.1. Results 

The appearance of the polycentric urban structure 
in Europe  
Which mobility patterns and urban structures are observed in Western European cities, and to 
what extent are variations in urban structures and mobility interrelated? This was the first 
research question. The comparison of both, mobility patterns and urban structures in chapter 
5, revealed that cities in Europe vary substantially on these topics and that there are some 
linkages between the two. In this subsection, I first highlight the most important differences in 
urban structures between European cities, and then address possible linkages with urban 
mobility. 

Urban structure 
The comparison of land use developments in twenty-three North-Western European cities 
showed a general trend of continuous outward decentralisation of employment. In almost all 
cities examined, the growth rates of residents and employment are higher outside than inside 
the central city. It appeared, however, that this decentralisation trend does not always imply a 
fall in the number of residents and employment in the central city. In almost half of the 
twenty-three European cities examined in chapter 5, the absolute number of residents and jobs 
barely changed during the 1990s. Also in Amsterdam and Rome, the two case studies 
presented in chapter 8, employment in the central city has not decreased. In Amsterdam, the 
decline of the central city employment stopped in the first half of the 1980s, and employment 
started to grow again from then on48. The central city of Rome, i.e. the area within the ring 
road, has not witnessed a decline of employment growth since the 1950s, although the 
employment growth became significantly less during the 1980s.  
 
Whereas the decentralisation trend is found in almost all examined European cities, the 
pattern of decentralisation differs considerable between cities. Literature suggests three 
archetypical models of urban development, i.e. development towards a monocentric structure, 
development towards a polycentric structure and development towards a dispersed urban 
structure. The analysis of employment patterns in European cities showed that the first two 
structures, i.e. the monocentric and polycentric structure, do indeed reflect the urban structure 
of many Western-European cities, while the latter structure, i.e. the dispersed structure, does 
not. The monocentric urban structure applies to a minority of the European cities if it is 

                                                 
48 Also the decline of residents living in the central city stopped during the 1990s. The absolute number of 
inhabitants in the central city of Amsterdam has even shown a slight increase in the period 1980-2000 
(Musterd et al, 2005).  
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conceptualised as a structure with most employment in the inner city49. Inner cities that 
concentrate more than 50% of the surplus jobs50 in an urban region are few. In less than 
twenty percent of the urban structures examined, this was the case. Examples are Rome, 
Breda, Helsinki and Eindhoven. The polycentric urban structure is the most dominant urban 
structure among the examined cities. In eighty percent of the cities examined more than half 
of the surplus jobs are located outside the inner city. These jobs are usually concentrated in a 
few subcentres. On average 58% of the surplus jobs are located in subcentres with 5000 jobs 
or more, 29% are located in the inner city and only 14% of the surplus jobs are located outside 
subcentres. The dispersed urban structure does not apply to most European cities, since only 
14% of the surplus jobs are located outside the identified urban centres. Dispersal of 
employment is not even a good description of development patterns at the urban fringe of 
most European cities. The review of employment distributions in North-Western European 
cities showed that one third of the examined cities hardly have any surplus jobs in the urban 
periphery. Half of the cities do have a substantial number of surplus jobs in the periphery but 
have concentrated more than half of these jobs inside urban centres with more than 5000 
surplus jobs. Only one sixth of the examined cities has a substantial number of surplus jobs in 
the urban periphery and do not concentrate them in a few urban centres. Only the urban 
periphery of cities in this latter category, which includes the cities of Grenoble, Saint-Ettiene, 
and Strasbourg, reflects the dispersed urban structure.  
 
The fact that only a minority of the examined European cities still have a predominantly 
monocentric urban structure does not imply that European cities resemble cities in the United 
States, were the monocentric urban structure ceased to be a good explanatory model of urban 
development a few decades ago (Huth, 1983). There remain large differences with regard to 
both, the composition and the function of inner cities. In North-America it is rare to have 
more than 8 percent of the jobs of an urban region concentrated in the inner city, i.e. the 
central business district (Ingram, 1998). In the examined sample of European cities it is the 
other way around. It is rare to have less than 8 percent of the jobs of an urban region 
concentrated in the inner city.  
 
Moreover, the spatial appearance of the polycentric urban structure also seems to differ 
between the United States and Western-Europe. In literature, which is primarily based on 
studies of large American and Asian metropolitan areas, the polycentric urban structure is 
often conceptualised in terms of a system of largely self-sustained edge cities in the urban 
periphery. In chapter 5 this structure is described as a ‘peripheral polycentric structure’. It is 
described by Ingram (1998) on basis of a literature review and by Cervero (1998) on basis a 
global inquiry of contemporary transit metropolises. The subcentres have emerged in the 

                                                 
49 If the monocentric urban structure is conceptualised as a structure with most employment in the central 
city, then the number change dramatically. In that case most urban regions in Europe would still be 
monocentric. In around 90% of the examined cities the central city concentrates more than half of the 
total amount of surplus jobs in the urban region. 
50 Surplus jobs are all jobs in a district minus one local-services job for each three residents. 
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urban periphery and are therefore not under the control of the central city. These new 
subcentres are often in competition with the central city, and therefore city authorities fear 
potential degeneration of the inner city, due to selective out migration of high-income 
households and high-income employment. It appears that polycentric urban structures in 
Europe are different from this general description. Two types of ‘European’ polycentric urban 
structures have been distinguished, using statistical clustering techniques to identify clusters 
of European cities with similar urban structures. The first type is called the ‘urban-polycentric 
structure’. In this structure the secondary centres are primarily located inside the central city, 
sometimes near the inner city but often at the fringe of the central city around beltways or 
harbours. The employment density at the urban periphery remains relatively low, and almost 
no urban centres of significance can be distinguished. This relatively compact and urban 
conception of the polycentric urban structure might be called typically European, since it is 
probably the result of the centripetal forces generated by the historic character of many 
European inner cities, and the long term commitment of many European governments to 
invest in inner cities. The second type of polycentric urban structure found among the 
examined cities is called the ‘regional-polycentric structure’. In this structure the secondary 
centres are located in the central city as well as the urban periphery. Hence, this structure is a 
combination of the peripheral-polycentric structure and the urban-polycentric structure. The 
density gradients of all three polycentric structures is presented in Figure 9.1. 
 
The identification of several forms of polycentric urban structures opposes the assumption 
made by some authors, that development patterns of cities can easily be generalised and that 
the urbanisation pattern of North-American cities is the future of all cities across the world. 
For instance, Ingram (1998) argues that “the development pattern in developing and industrial 
countries with market based economies, exhibit a similar pattern of decentralisation of both, 
population and employment, with the largest metropolitan areas converging to similarly 
decentralised structures with multiple sub-centres”. The results of the comparative research 
modify this statement, and infer that there are different patterns of decentralisation, resulting 
in different subcentre formations. Although similarities exist, one should not neglect the many 
and significant differences in urban structures between cities, in particular on a global scale. 
The fundamental different function of European inner cities and central cities in comparison 
with North-American cities indicates that one should not overestimate the transferability of 
the findings of urban studies between these continents. 
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Figure 9.1: Three types of the polycentric urban structure  

Urban structure and mobility 
Differences in urban structure might result in differences in mobility behaviour, since the 
accessibility of origins and destinations by the various transport modes, is likely to be 
dependent on the match between the configuration of land use and the spatial configuration of 
the various transport networks and services. The comparison of mobility survey data in 
various European cities revealed that the daily mobility of residents differs between cities. 
The highest variances are found in the market share of public transport, the market share of 
the slow modes and in the spatial pattern of mobility. Medium variances are found in the 
market share of the car trips, trip durations and distances of public transport, trip durations of 
car transport and transport safety. Low variances are found in the trip distance of car trips, 
travel speeds and trip frequencies. In general, the variances are higher for commute trips only, 
rather than for trips in general. This puts policies which aim to influence mobility, into 
perspective. In particular, the many policies which aim to lower trip distances of cars, or aim 
to lower the share of car travel in the total amount of trips, should be modest in their 
expectations, since the comparison of mobility patterns in cities across North-Western Europe 
reveals that the variation between cities in these aspects of mobility is not very high. On the 
other hand, one should not undervalue the observed differences either. For instance, although 
the standard deviation of the share of car trips in the total mobility is relatively low, the 
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differences between the outliers are still considerable. The lowest values are found in Bern 
and Amsterdam where around 30% of all trips are made by car, while the highest values are 
found in Bordeaux, Toulouse and Wiesbaden, where the share of car travel is around 50%.  
 
The research findings partly support the hypothesis that the variance in mobility is related to 
the variance in urban structure. The cluster analysis showed that the mobility profiles do differ 
between the distinguished clusters of cities with similar urban structures, and that on some 
indicators the variation is sufficiently large to be significant, even when we control for other 
relevant land use, transport system and socio-economic variables. In particular the market 
share of public transport, the share of car transport in commuting trips, transport safety and 
the spatial pattern of mobility are significantly related to urban structure, i.e. the regional 
distribution of employment. No significant relationship was found between on the one hand 
the urban structure and on the other hand the share of car travel for all trips, trip frequencies, 
travel times, travel distances and travel speeds (although limited data availability hindered the 
analysis of at least the latter two variables).  
 
The mobility profiles of the urban structures found in European cities sometimes contradict 
the theoretic expectations. Polycentric urban structures are often presented as a second best 
solution. The compact and monocentric urban form would be better. The comparison of 
European cities revealed that the regional-polycentric structure, i.e. a polycentric urban 
structure with subcentres outside the central city, does not score badly if one looks at some 
transport goals which dominate policy discussions. Firstly, public transport usage is much 
higher, while car ownership and car use is lower. It appears that the share of car transport is 
lowest in regional-polycentric structures, even if we control for variances in car ownership. 
Secondly, trip durations and probably trip distances do not differ much between cities with 
different urban structures. Although, this exceptional score of the regional-polycentric 
structure is partly explained by the larger size of the cities that have developed a regional-
polycentric structure, it remains interesting that polycentric urban regions in Europe are not 
car-dominated environments. Cities with a regional-polycentric structure have usually 
developed an extensive rail network that connects, at the very least, the urban periphery with 
the central city. The high share of trips that is directed towards the inner city, also in cities 
with a regional-polycentric structure, indicates that polycentrism does not imply degradation 
of the inner city. The inner city remains to be one of the most important urban centres. 
Consequently, even with radial network of rail infrastructure, public transport can still 
maintain a relatively high market share within a polycentric urban structure.  
 
Another interesting finding is the mobility pattern of the urban-polycentric structure. The 
cities with an urban-polycentric structure have a relatively high car usage. If the three 
identified urban structures are seen as a growth urban pattern, then it appears that in the small 
monocentric cities the non-motorised modes are a good alternative for the car. In the large 
regional-polycentric cities it is public transport that provides an alternative for the car. In the 
medium-sized cities with an urban-polycentric structure one might expect a combination of 
high usage of both public transport and the non-motorised modes, but the opposite seems true. 
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Public transport and the use of non-motorised modes are relatively low in the cities with an 
urban-polycentric structure. One might argue that the low performance of this cluster of cities 
with regard to the slow modes is explained by the absence of Dutch cities in this cluster. The 
Netherlands is known for its high bicycle use. Although this possible explanation cannot be 
dismissed, one has to remember that the usage of the slow modes in the Dutch cities like 
Breda and Eindhoven (43%) is not a great deal higher than the usage of the slow modes in 
Bern or Strasbourg (41 respectively 38%). Another, and arguable, more obvious explanation 
is that in urban–polycentric structures the distances between the majority of origins and 
destinations are too large to do by foot or bicycle, while at the same time, the size of the city 
is too small to enable successful exploitation of high quality public transport, most 
importantly rail-based transport services.  

Regional planning strategies that aim to adapt the 
urban structure  
The second research question is about regional planning strategies that are applied to change 
mobility by adapting the urban structure. The literature review presented in chapter 3 
distinguished three main strategies: the compact city strategy, the network city strategy and 
the dispersed city strategy. Although these strategies are often presented as opposites, they are 
rarely defined unambiguously. Two interpretations of the compact city strategy, three 
interpretations of the network city strategy and one interpretation of the dispersed planning 
strategy were distinguished. Since it was unclear which of these strategies and interpretations 
resembles the strategies used in European planning practices, the planning practices in 
nineteen European cities have been examined in chapter 6.  
 
A cluster analysis on twenty three cities revealed that there are roughly three regional 
planning strategies applied in Western-European cities. Firstly, some cities apply a policy 
package that resembles the compact city strategy, as defined in literature. They concentrate 
their efforts on the inner city (re)vitalisation, and aim to maintain and strengthen the 
monocentric macrostructure of the urban region. Secondly, there are cities with a so-called 
‘reactive’ network city strategy. For these cities the network city strategy is a sort of second-
best option. Although they would prefer to concentrate as much employment as possible in 
the inner city, these cities accepted that employment decentralisation towards the urban fringe 
cannot be stopped, and that a planning effort might help to re-concentrate employment in a 
few peripheral urban centres. These new centres should concentrate those business categories 
that cannot, or will not, reside in the inner city, but the new centres are not meant to compete 
with the inner city, and are usually designed to accommodate one particular urban function, 
for instance large retail, business offices or industrial activities. Thirdly, there are cities with a 
so-called ‘proactive’ network city strategy. This strategy has a very different starting point to 
that of the reactive network city strategy. The policy is not born out of discontent with current 
development at the urban fringe, but out of necessity to relieve the inner city. Secondary 
centres are designed to compete with the inner city, and they are intended as mixed-use and 
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high density urban centres with a lively urban atmosphere. The ‘proactive’ network city 
strategy promotes and develops secondary centres with determination and vigour. In sum, the 
inventory of regional planning policies across Europe reveals that ideas like the compact city 
or the network city are not only theoretic concepts, but are also used in practice. Many of the 
planning guidelines that are derived from both concepts, such as inner city intensification, 
growth boundaries and green belts, concentration of housing around public transport, and the 
development of secondary centres to prevent dispersal at the urban fringe, are commonly 
known and applied in the examined European cities. Only the planning guidelines that are 
associated with the dispersed city strategy are, as expected, lacking. 
 
An additional question covers the nature of network city strategies in Europe. Are these 
strategies interpreted differently in Europe than elsewhere? Probably they are. The network 
city strategy is often associated with the aim to develop several non-hierarchically related, 
diversified and self-sustained urban centres in the urban periphery. The driving force behind 
such an interpretation of the network city strategy is the emerging network economy that 
requires, or at least this is assumed, adaptation of the urban structure. In many European cities 
the conception of the network city is different, or at least more comprehensive, than this 
economic interpretation. The network city strategy is conceived in terms of strengthening the 
urban hierarchy, enhancing the access to public transport and securing the regional primacy of 
the inner city. The planned secondary centres are often confined inside the central city, and 
therefore strengthen the central city and enforce the monocentric urban structure at the 
regional scale. Consequently, in a European context one could conceive the network city 
strategy as a type of compact city strategy, not as an alternative for the compact city strategy. 
Both strategies aim to retain density and urban hierarchy. The only difference is that it allows 
the development of secondary centres instead of concentrating everything in the inner city. 
The driving force behind the strategy is often the intention of city authorities to manage and 
control land use developments in order to achieve various public goals in the area of transport, 
cultural heritage, protection of open areas and so on. It is a spatial planning strategy, not an 
economic strategy. 

The applicability of regional planning strategies 
The third research question is: What elements of the geography, and in particular the urban 
structure and the mobility pattern, condition the application of regional planning strategies? 
The hypothesis tested was that the applicability of regional planning strategies is conditioned 
by the local urban geography, and that city size is one of the most important conditions, but 
not the only condition that matters. The results of chapter 7 support this hypothesis, as 
described below.  
 
It turned out that the variance in the intended urban structure is, indeed, strongly related to 
city size, but also to several other characteristics of the local urban geography, most 
importantly, the problems resulting from the existing urban structure, the performance of the 
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local economy during the last few decades and the demographic composition of the urban 
population51. Nevertheless, city size does, by far, have the largest impact. Around 50% of the 
variance in regional planning strategies, measured by the degree of polycentricity, is 
explained by the variation in city size. The other variables were able to explain another 20 to 
25%. The problems resulting from the existing urban structure, together with city size, explain 
up to 65% of the variance in the –constructed- polycentricity index. The most important 
problems with the existing urban structure are the deterioration of historical parts of the city, 
and the perceived impossibility to further enlarge the density in the inner city. Both problems 
urge city authorities to adopt a network city strategy that aims to divert employment growth 
away from the inner city. The performance of the local economy during the last few decades 
also helps to explain why cities apply a network city strategy. The past economic situation, 
together with city size, helps to explain up to 68% of the variance in the polycentricity index. 
It appears that cities which suffered an economic crisis in the 1980s often have a compact city 
strategy, while cities that faced prosperous economic growth in recent decades often have a 
network city strategy. It is likely that these former cities still have enough vacant land within 
the central parts of the city, and still have to ensure that their inner city does not deteriorate 
further. The latter cities have, on the other hand, invested for decades in their inner cities and 
have used up all intensification possibilities. Therefore, they are forced to look for new 
development sites outside the inner city and possibly outside the central city. Finally, the 
demographic composition of the urban population helps to explain why cities apply a network 
city strategy. The demographic composition of the urban population, together with city size, 
helps to explain up to 78% of the variance in the polycentricity indicator. It appears that the 
share of young adults in the central city stimulates cities to adopt a compact city strategy. 
Young adults often have a higher appreciation of urban life in high density inner cities. Cities 
with, for instance, a large student population may therefore be inclined to hold on to the 
compact city strategy.  
 
It appears that the emergence of network city strategies is, in the first place, related to the 
inability of inner cities to accommodate the expected employment growth. Analogue to the 
identified ‘development path’ of urban structures from monocentric towards polycentric urban 
structures, there is also a ‘development path’ of regional planning strategies from compact 
towards network city strategies. It appears that the shift from a monocentric oriented compact 
city strategy towards a polycentric oriented network city strategy is firstly a reaction to an 
increasing lack of space in the inner city. In this regard network city strategies in Europe are 
not different from similar planning initiatives elsewhere. Although the ambition to mitigate 
the negative side effects of sprawl at the urban periphery is probably also one of the driving 
forces behind many network city strategies in European cities, it should not be overlooked 
that the main objective of many cities is just to accommodate economic growth that cannot be 

                                                 
51 It is important to note that in this analysis the regional planning strategy is the dependent variable, and 
the various elements of the urban geography are the independent variables. For instance, it is said that the 
application of a planning strategy is dependent on the demographic composition of the urban population, 
not resulting in another demographic composition of the urban population.  
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accommodated in the inner city. Thus, although I can agree with Parr (2004) that the ambition 
to limit urban sprawl by a network city strategy may be a ‘distinctly European response’, I 
have to highlight that this ambition is not the only, nor the main driving force behind network 
city strategies.  
 
Not much support is found for the hypothesis that the network city strategy is a reaction to the 
emergence of the ‘network economy’. According to this interpretation one would expect that 
cities which have experienced rapid economic growth are in a more advanced stage of the so-
called ‘network economy’, and are therefore more likely to have adopted the network city 
strategy, than cities which have experienced slow economic growth. However, no correlation 
could be found between recent GDP growth data and the variance in planning strategies. 
Cities with a strong economic base do not necessarily adopt a network city strategy. There is 
some correlation between economic growth in the 1980s and the variance in currently applied 
planning strategies, but this correlation is better explained by the assumption that the fast 
growth during the ‘80s has emptied the buffer stock of vacant plots in the inner city, and that 
this, in return, has stimulated cities to adopt a network city strategy.  

The effect of regional planning strategies 
The popularity of regional planning strategies in European cities raises the question under 
which circumstances regional planning strategies are effective, i.e. when do they influence the 
urban structure and the daily mobility of residents? This is the fourth research question. There 
is a lot of literature which is sceptical about the presumed impact, in particular if a planning 
strategy goes against market tendencies. Significant attention is given to the validity of the 
planning guidelines that are derived from the compact city concept (for instance Jenks et al, 
1996; Williams et al, 2000). It is, however, likely that it is not the design of the strategy, but 
the design of the local institutional and legal system that determines the success of the 
strategy. The difficulty with regional planning strategies is not ‘what to do’ but ‘how to 
implement it’. Since the design of the institutional and legal planning framework differs 
strongly between countries, also within Europe, it is likely that the impact of strategies that 
aim to adapt the urban structure also vary greatly from context to context (Cheshire and 
Sheppard, 2004). My hypothesis is that the ability to encourage and discourage particular 
urban developments and particular individual travel behaviour is a prerequisite for planning 
strategies to sort effect. If a planning system is able to promote intended urban developments 
and intended mobility behaviour, and it is also able to prevent unwanted urban developments 
and unwanted mobility behaviour, then regional planning strategies will have impact on urban 
structure and mobility. If the planning system lacks these ‘carrots’ and ‘sticks’ to encourage 
and discourage particular urban developments and particular individual mobility behaviour, 
then there will be no impact of planning strategies on urban structure and mobility.  
 
This is supported by the analysis presented in chapter 8. It is shown that in Amsterdam, where 
a relatively strong physical planning system exists, a relative concentration of employment 
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growth occurred in a number of designated secondary centres around public transport nodes. 
This concentration in designated areas did not occur in the case of Rome, a city which started 
the network city strategy a long time before Amsterdam, but which has a relatively weak 
planning system. Moreover, Rome faced a gradual and continuous decline of public transport 
use, while in Amsterdam the share of public transport in the modal split has almost stabilised 
since the 1980s. Hence, it is likely that the policies to adapt the urban structure have at least 
contributed to the stabilisation of public transport in the modal split of Amsterdam.  
 
Crucial for the goal-achievement of regional planning strategies in practice, whether the 
strategy aims at a compact city or at a network city is not the design of the strategy nor the 
urgency of the local land use and transport problems, but the design of the local planning 
system. Even the network city strategy, which might be more in conformance with market 
preferences than the compact city strategy, can only be successful if it is implemented by a set 
of policy measures that both stimulate and restrict spatial developments. Most of the 
prerequisites that are needed to successfully implement a compact city strategy, mentioned by 
Dieleman et.al. (1999), are probably also applicable to the network city strategy. A network 
city strategy needs an effective strategic planning authority which is able and willing to 
intervene in the decision making of lower governments and private land owners, the tax 
system needs to be organised at the regional or national level since a local tax base is 
conflicting with the regional planning effort undertaken by the strategy, and last but not least, 
the land market needs to be at least partial government controlled, for example by local land 
use plans that assign functional profiles to land plots and restrict undesirable developments. 
Since the local planning systems differ strongly within Europe (Greiving and Kemper, 1999; 
Stead et al, 2004), it is likely that the performance of regional planning strategies also differs 
strongly between European cities. The two case studies of Rome and Amsterdam support this 
claim. Both cities have a network city strategy but the performance of the strategy differs 
strongly between both cities. Whereas in Amsterdam the strategy has been effective in 
concentrating employment and in retaining the market share of public transport in the urban 
region, in Rome the strategy has had virtually no impact. 
 
The case study of Rome also suggests that the most important aim of a regional planning 
strategy is not the development of a polycentric urban structure, but the adaptation of the 
emerging polycentric development to the structure of the public transport system. It appeared 
that the pattern of employment growth in Rome became polycentric after the 1970s, despite 
the lack of public interference. The most important difference with Amsterdam is, however, 
that there is hardly any correlation between the emerging polycentric structure and the metro 
network. A public policy to regulate the location of employment concentrations outside the 
inner city was missing, and therefore the locations of the emerging concentration nodes are 
arbitrary and do not support the achievement of policy goals in the area of transport planning. 
It is however interesting to note that also in Rome the pattern of decentralisation is 
polycentric and not dispersed. Apparently, there are tendencies in the urban spatial economy 
that favour clustering of economic activities anyway. A standard explanation is that the 
advantages of agglomeration economies dominate over the disadvantages. Another possible 
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explanation is found in the emerging urban-polycentric structure in Rome. New employment 
appears to have a strong preference for locations near the inner city, but since land is scarce, 
employment is directed at the few vacant plots and to the few urban neighbourhoods that 
allow large-scale renovation. This process may be different from similar processes in cities 
where subcentres are developing in the, relatively ‘empty’, urban periphery. For instance, 
Cervero (1998) argues on basis of a global inquiry that a pro-active land use policy is needed 
to prevent dispersal and achieve a polycentric urbanisation pattern. The case of Rome 
suggests that if the inner city has enough historical amenities, then a relatively compact 
polycentric structure may emerge within the central city, even without a pro-active land use 
policy. The polycentric pattern will, however, be arbitrary and will probably not match with 
the structure of the public transport system.  
 

9.2. Implications for the European city and 
urban policy 

What are the implications of the research findings for urban studies and urban policy making 
in European cities? In this section several implications are listed. At first, the implications on 
policies which aim to influence the daily mobility choices of its residents by adapting the 
urban structure are assessed. Then, a reflection is given on the question of the ‘best’ regional 
planning strategy, and finally a short preview on the future of urban Europe is provided. 

Adaptive cities 
Should urban planners have the ambition to adapt the urban structure? Can urban mobility be 
influenced by adapting the spatial configuration of residents and employment to the 
configuration of the transport system and, in particular, to the configuration of the public 
transport system? Some of the presented results do support this ambition. The comparison of 
urban regions presented in chapter 5 did reveal that urban structure and mobility are related, 
although only for a few mobility indicators was the relationship statistically significant. The 
more detailed comparison of the cases of Amsterdam and Rome also gives an indication that 
urban structure and mobility are related, and that spatial planning, if embedded in a 
sufficiently developed institutional and legal planning framework, can make a difference. In 
particular the modal split of urban regions seems to be sensitive to the urban structure. 
Concentrating employment around public transport nodes does make public transport more 
accessible for people, and this does result in higher public transport usage. At the same time 
the findings also urge policy makers to be modest in their expectations with regard to land use 
policies that aim to change the individual travel behaviour of citizens. Although the variation 
in urban mobility between cities in Europe is large, only a small part of this variation seems to 
be related to the urban structure. In particular with regard to trip distances, one should not 
overestimate the possibilities of land use policy. It appears that the variation in trip distances 
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between cities is not very large, and the results of the urban comparison did not suggest that 
trip distances can easily be influenced by adapting the urban structure.  
 
Even when it remains uncertain to what extent policies that aim to adapt the urban structure 
are indeed effective, there are some arguments in favour of the application of regional 
planning strategies. First of all, the mixed empirical evidence in both the literature and this 
comparative research may be the result of the limitations of the applied research approaches. 
An evaluation of a planning strategy in a city is not an experiment under ideal circumstances. 
All kind of local particularities may hinder the successful implementation of the strategy. 
Most importantly, most cities in Europe lack a balanced policy package while it is argued that 
regional planning strategies can only succeed when the land use policies are applied in a 
package with other transport policies, most importantly transport pricing (Cervero, 1998; 
Wegener and Fürst, 2000; Williams, 2000). In particular the gasoline prices are generally too 
low to give public transport a fair chance. This situation may change in the near future, for 
instance due to oil depletion. Therefore, current policies that aim to adapt the urban structure, 
should not be assessed on their current impact only but also on their potential future impact. 
Secondly, it has also been argued that some cities only recently started to adapt the urban 
structure and that the impact cannot be measured yet. Although some cities have a tradition in 
urban planning that goes back more than a century ago, this remains an exception. Moreover, 
the comparison of urban regions indicates that those cities which introduced a regional 
planning strategy long ago and which continuously insisted on a rigid implementation of the 
strategy, now have a good match between the spatial configuration of residents and 
employment and the configuration of the public transport system. Cities like Amsterdam, 
Stockholm and Copenhagen are examples of this. 
 
Besides these remarks which put empirical findings in perspective, there are also a few other 
arguments which favour the continuous application of regional planning strategies that aims 
to change mobility by adapting the urban structure. Firstly, one could argue that developing 
the right urban structure is a ‘no regret’-policy (Van Wee, 2002). A city has to build houses 
anyhow, so why not put them in the right place? Even if the benefits are small, so are the 
costs, making it worthwhile to do so. Secondly, to match the urban structure with the public 
transport system reduces car dependency and provides people with a choice (Cervero, 1998). 
Even if the volumes of public transport used are not that large, the availability of a choice is 
still a great value, not only for the disabled or young people who are not eligible to drive a car 
but also for dual-earner families who cannot afford or hesitate to own two or three cars. 
Thirdly, there are other societal goals that could legitimate the application of the regional 
planning strategy (WRR, 1998). Most importantly, adapting the urban structure can help to 
protect valuable but vulnerable areas, such as particular natural or historical areas.  
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The ‘optimal’ regional planning strategy 
If regional planning strategies which intend to change the mobility of residents by adapting 
the urban structure are desirable, then the question emerges: which planning strategy is 
favourable? The research results show that there is no single ‘optimal’ planning strategy, but 
the applicability of particular planning strategies is dependent on local characteristics of the 
urban geography. Planning strategies have to be ‘tailor-made’. This implicates that the impact 
of planning strategies cannot be studied without taking their context into account, and that 
recommendations with regard to planning strategies make no sense if they do not describe the 
urban contexts in which the recommendations are valid. For instance, the compact city 
strategy is often presented as the most sustainable urban form, without detailing for which 
kind of city such a claim applies. The Dutch national government applied compact city 
policies, like the VINEX-location policy for residential developments and the ABC-location 
policy for businesses, to all Dutch cities, both small and large. Similarly, the network city 
strategy, influenced by the urban development patterns of large metropolitan areas in the 
United States, is often promoted without geographical specification. A good example is, once 
more, the Dutch government, which recently conceptualised the urbanisation pattern in the 
largest Dutch cities in terms of city networks (“stedelijke netwerken”). This concept is, again, 
applied to most Dutch cities, i.e. both Amsterdam, a highly urbanised region that contains 
more than one million residents, and Groningen, a more or less a rural region with a relatively 
small core-city.  
 
Moreover, the research results suggest that the monocentric and polycentric urban structure 
are not policy-alternatives but they seem to be stages in the development path of cities. The 
polycentric urban structure succeeds the monocentric urban structure when employment 
growth can no longer be accommodated in the monocentric structure. This implies that the 
question about the most favourable planning strategy needs to be rephrased. The relevant 
question is the preferable speed of the urban evolution process, from a monocentric towards a 
polycentric urban structure, not the desirability of one of these urban structures. A balance is 
required, between the urban growth rate and the speed of the transformation of the urban 
structure. If small cities develop secondary centres too soon then they do not make optimal 
use of the amenities of the monocentric structure, in particular its ability to stimulate the use 
of non-motorised transport modes. If large cities remain monocentric then trip distances will 
grow and it is likely that congestion will occur on the radial trunk roads. The comparison of 
urban regions in Western-Europe suggests that the shift from a predominantly compact city 
strategy to a predominantly network city strategy is found at around 1 to 1,5 million residents. 
Cities can choose to adopt a network city strategy at an earlier stage if it is blessed with a 
valuable, but vulnerable, historic inner city with barely any possibilities to enlarge the density. 
On the other hand, if a city has many brown field areas, left over after an economic 
restructuring process during the 1980s, then this could be an argument for cities to introduce a 
network city strategy at a later stage. Also if a city has a relatively young population, students 
for instance, then it might consider maintaining a compact city strategy for a longer period, 
since this fits in well with the preferred life style of many of its residents.  
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Although the comparison of policy developments in various European cities helps to obtain a 
better understanding of the interdependencies between the urban geography and the 
application of regional planning strategies, the identified relationships should not be 
interpreted in a too rigid manner. One cannot say, for instance, that a compact city strategy is 
impossible after a city has passed a certain size. The identified relationships are not binary, 
but linear. The identified relationships do not exclude a particular strategy on basis of the 
local urban geography, but simply give an indication of the applicability on basis of the 
experiences in other cities. These experiences may help to assess the appropriateness of 
existing policies in cities and the differences in strategy between cities. Take, for instance, the 
differences between the regional planning strategies applied in the similar sized urban regions 
of Amsterdam and Rotterdam. The city of Rotterdam has placed much emphasis on further 
intensification of the inner city and reinforcement of the monocentric urban structure. A 
flagship development is the regeneration of the ‘Kop van Zuid’ area, a large brownfield area 
near the inner city. Infrastructure developments are predominantly radial, while new 
tangential links are only foreseen after 2020 (Stadsregio Rotterdam, 2005). Both, the urban 
economy and the planning approach of Rotterdam, have strong similarities with the economy 
and approach of Bilbao, another European city with a compact city strategy. The strategy of 
the city of Amsterdam has, as described in chapter 8, more in common with the network city 
concept. Flagship developments are the development of Amsterdam South-East, with its large 
scale retail facilities, and the development of a second international urban centre at the 
Southern axis of the beltway. This difference between Amsterdam and Rotterdam is explained 
by dissimilarities in the urban geography and urban economy of both cities. Whereas 
Amsterdam has a vulnerable historic inner city, Rotterdam had to rebuild its inner city after 
the destructive bombing during the Second World War. Furthermore, the service- based 
economy of Amsterdam has experienced a relatively strong economic growth in the last two 
decades, while the port-based economy of Rotterdam has been below the Dutch average. Both 
arguments help explain the different strategy choice of both cities. Nevertheless, the lessons 
drawn from the comparison of European cities should serve as a warning for Rotterdam. The 
city is too large to maintain a monocentric urban structure and, one way or another, in the 
future the urban structure will have to change into a polycentric configuration. Only cities that 
developed an extensive metro network before the arrival of the passenger car, for instance 
New York, London and Paris, are able to maintain a fairly compact and monocentric structure 
while their city size suggests a transition to a polycentric network structure. This is however 
not the case for Rotterdam, nor for most European cities. Continuous concentration of 
employment and other urban functions in the inner city will require large scale interventions 
in the urban environment, for instance the construction of new metro lines and the tunnelling 
of major arterial roads. If, for whatever reason, these investments are not made, than it is 
better to adopt on time a network city strategy, since it takes time before these subcentres 
develop (as seen in the Amsterdam case). 



222 

Future patterns of urban development 
What are the further implications for urban policy, considering the fact that many European 
cities have become more polycentric during recent decades? Will cities become increasingly 
polycentric and do regional planners have to adapt their strategies to this development? This 
should be called into question on basis of the research findings. It appears that the emergence 
of the polycentric urban structure is in the first place the result of urban growth. This suggests 
that one cannot simply extrapolate the observed urban dynamics into the future. It is likely 
that the growth of most urban regions will decrease substantially, since the population of 
many Western European countries is foreseen to stabilise in the near future. Therefore, it is 
likely that the total demand for new employment locations will also decrease, although the 
increasing consumption of space by residents and jobs, and the increasing labour participation 
may slow down this decrease. The major challenge of cities will become urban change, not 
urban growth. However, the driving forces behind urban change may result in a very different 
development path than the development path seen in the past decades. For instance, the rapid 
growth of the creative economy with its strong preference for inner city environments 
(Musterd and Ostendorf, 2004) might favour the monocentric or the urban-polycentric urban 
structure of cities. The transition from urban growth to urban change is likely to slow down 
the dynamics in the urban structure. If the total number of jobs remains constant, a change in 
the urban structure would imply that new employment locations can only grow when other 
locations decline. The substantial investments in older neighbourhoods in the past and the 
tradition of spatial planning in many European cities are likely to curtail these spatial 
processes. Therefore the dynamics with regard to the urban structure of cities may be 
significantly smaller than the dynamics observed in recent decades. What does this mean for 
transport policies that aim to change mobility by adapting the urban structure? The decreasing 
urban growth rate implies that these policies will have fewer opportunities to interfere in the 
urban structure. Adapting the urban structure has always required a long term policy, and this 
will be increasingly valid for the future.  
  
Although the dynamics in the urban structure of many European cities might slow down, this 
does not imply that the existing secondary centres will remain. The current advantages of 
secondary centres (such as available land, good accessibility, a sufficient number of parking 
lots) may fade away in the coming decades and than these centres will have to compete with 
other locations on basis of other merits. Bertolini and Salet (2001) argue that it is essential for 
secondary centres to develop ‘urbanity’. This implies more than only high building densities. 
The two authors associate urbanity with ‘specialisation and interaction’, ‘diversification and 
freedom of choice’, ‘exhibition of political and cultural preferences of citizens’ and 
‘connectivity and accessibility’. These elements kept many inner cities viable over centuries 
of urban change. The emerging secondary subcentres in European cities often lack at least one 
of these four dimensions of urbanity. In particular when city authorities have a compact city 
strategy or a reactive network city strategy, the secondary centres are often designed 
monofunctional. This may endanger the viability of the centre on the long run. Consequently, 
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it remains uncertain whether the current configuration of urban centres within many European 
regions is likely to be long lasting.  
 
The finding that in Europe the decentralisation has resulted in a relatively compact and urban-
polycentric structure has also implications for the spatial scale of urban studies and planning 
interventions. In the United States, the spatial scale of urban analysis has continuously 
increased, and theories on urban development foresee the evolution of cities towards 
dispersed ‘urban fields’ (Friedman and Miller, 1965) and suburban ‘middle landscapes’ 
(Rowe, 1991). These concepts are becoming increasingly popular in Europe, and are being 
translated into suggestions for new layers of spatial planning. For instance, Camagni and 
Salone (1993), Batten (1995) and Dematteis (2000) argue that in Europe the expansion of 
cities results in overlapping polycentric structures, since cities are often located in the vicinity 
of each other. Champion (2001) calls this process ‘fusion’. The process would result in a new 
urban form that consists out of a network of highly interacting and functional diversified 
urban centres, not structured on basis of proximity to the traditional inner cities, but structured 
on basis of spatial variations in accessibility. These developments in the urban geography 
have triggered planners to introduce spatial planning on an increasing spatial level. For 
instance, in the Netherlands some argue that the four major cities in the Western part of the 
Netherlands should be analysed, planned and marketed as one spatial entity, i.e. one urban 
region (Tordoir, 2003) and there are even efforts to introduce planning at the European level 
(Dieleman and Faludi, 1998).  
 
The results of this research do not support this, seemingly ever increasing, spatial scale of 
urban analysis. In Europe, the polycentric urban structure in terms of employment is often 
confined to the central city, effectively creating an urban-polycentric structure. The urban 
periphery in most European cities remains predominantly residential. This tendency to 
maintain the dominance of the central city within the urban region and to limit the 
development of large employment centres in the urban periphery reduces the spatial merging 
of adjacent regions. To some extent, urban regions may join, since residents living in the 
urban periphery can seek jobs in multiple nearby central cities. However, commuting patterns 
remain traditional, i.e. residents travel from the urban periphery, towards the various central 
cities. Therefore, such a concatenate of urban regions where the employment remains 
concentrated in the central cities could be called a ‘partial fusion’. Only when the urban 
peripheries of adjacent urban regions concentrate a substantial amount of (surplus) jobs, and 
consequently become a major destination for residents of both regions, then one could speak 
of a ‘full fusion’. Only then the urban structure and the interaction pattern is fundamentally 
changed. Such a full fusion will only happen in regions with cities that have a regional-
polycentric structure, since it requires the existence of secondary urban centres in the urban 
peripheries of the various cities. The Randstad might be a candidate. The case study of 
Amsterdam showed that urban centres are emerging in the central city and the urban 
periphery, effectively changing the distribution of employment between the central city and 
the urban periphery from 73 opposed to 27 percent in 1976 to 55 opposed to 45 percent in 
1999. Although this process of decentralisation has slowed down in the last decade, it is still 
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continuing and it is likely that in the coming decades the majority of the employment in the 
region of Amsterdam will be located in the urban periphery. Distances between the major 
cities in the Randstad are however relatively large, especially between the Northern and the 
Southern wing of the Randstad. Interaction levels are therefore relatively low (Bontje, 2001). 
Consequently, it remains doubtful whether the urban peripheries will become major 
destinations for residents of all four cities in the Randstad.  
 
To sum up, one should be cautious with assumptions about emerging polycentric urban 
networks that contain several, formerly independent, urban regions. These developments 
might be relevant in the United States, where the decentralisation process has gone much 
faster, the urban peripheries have become dominant over the central cities and where trip 
distances are much higher. In Europe, however, the centripetal forces of historic inner cities 
and the tradition of urban planning have, to some extent, contained the decentralisation 
pattern of surplus jobs to the central city. The urban structure at an urban scale evolves from 
monocentric to urban-polycentric, effectively maintaining the monocentric urban structure at 
the regional scale. Only when cities with a regional-polycentric structure are located in each 
others proximity, then the urban periphery might develop into an attraction pole by itself, 
although even then the central city might maintain its dominance, since a high share of the 
employment remains located in the central city subcentres.  
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NEDERLANDSE SAMENVATTING 

Adaptieve steden in Europa 
 

Relaties tussen stedelijke structuur, mobiliteit en 
ruimtelijk beleid 

 
 
 
Een belangrijke beleidsvraag is de effectiviteit en haalbaarheid van regionaal-ruimtelijk 
mobiliteitsbeleid, d.w.z. overheidsbeleid dat ten doel heeft de ruimtelijke structuur van steden 
en de structuur van het transportsysteem op elkaar aan te laten sluiten. Veel steden hebben een 
dergelijk beleid. Cervero (1998) presenteert een aantal wereldsteden waar de ruimtelijke 
spreiding van inwoners and arbeidsplaatsen is aangepast aan de structuur van het openbaar-
vervoersysteem om de afhankelijkheid van de auto te verminderen. Hij noemt deze steden 
‘adaptive cities’, verwijzend naar hun sterke, bijna Darwiniaanse, aanpassingsvermogen. Er 
zijn echter niet veel studies die systematisch de stedelijke structuur, het mobiliteitspatroon en 
het ruimtelijke beleid tussen steden vergelijken, zeker niet binnen Europa. Bestaande studies 
richten zich bovendien vaak op de ruimtelijke spreiding van inwoners, onder andere omdat 
gedesaggregeerde data over inwoners beter beschikbaar is dan gedesaggregeerde data over 
werkgelegenheid. Dit onderzoek richt zich op deze leemte in de geografische- en 
planologische literatuur. Het onderzoek heeft de spreiding van de werkgelegenheid in 
verschillende Europese steden in kaart gebracht, heeft de relatie met lokale 
mobiliteitspatronen geanalyseerd en heeft de rol van regionaal-ruimtelijk mobiliteitsbeleid 
ontrafeld. De onderzoeksvragen waren: 
• Wat zijn de verschillen in stedelijke structuur en mobiliteitspatroon tussen West-

Europese steden en in welke mate zijn beide aspecten onderling gerelateerd?  
• Wat is de relatie tussen ruimtelijke ordening en verkeersplanologie in Europese steden en 

welk regionaal-ruimtelijk mobiliteitsbeleid wordt toegepast? 
• Welke elementen van de stedelijke geografie conditioneren de toepassing van regionaal-

ruimtelijk mobiliteitsbeleid? 
• Onder welke omstandigheden kan regionaal-ruimtelijk mobiliteitsbeleid de stedelijke 

structuur en de dagelijkse mobiliteit van inwoners beïnvloeden? 
 
Hoewel de stedelijke structuur het resultaat is van de ruimtelijke configuratie van vele 
stedelijke functies, beperkt deze studie zich tot de ruimtelijke configuratie van 
werkgelegenheid. De nadruk ligt op de monocentrische en policentrische stedelijke structuur 
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en op het hieraan gerelateerde compacte-stadbeleid en netwerkstadbeleid. Het 
onderzoeksobject is het stadsgewest. In hoofdstuk 1 tot en met 4 zijn de onderzoeksvragen 
aan de hand van literatuur nader uitgewerkt en de onderzoeksmethode beschreven. In deze 
samenvatting ligt de nadruk op de resultaten van de empirische hoofdstukken 5 tot en met 8.  

Stedelijke structuur en mobiliteit in Europa  
De stedelijke structuur en het mobiliteitspatroon van drieëntwintig steden in noordwest 
Europa zijn in hoofdstuk 5 met elkaar vergeleken. Hieruit is gebleken dat zowel stedelijke 
structuren als mobiliteitspatronen substantieel verschillen tussen steden. Hoewel de 
decentralisatietrend zichtbaar is in alle steden, zijn er sterke verschillen in het resulterende 
ruimtelijke patroon. Een minderheid van de onderzochte steden heeft een overwegend 
monocentrische structuur. Enkele voorbeelden zijn Rome, Breda, Helsinki en Eindhoven waar 
meer dan 50 procent van de bovenregionale werkgelegenheid geconcentreerd is in het 
stadscentrum. De meerderheid van de onderzochte steden heeft een policentrische structuur 
waarbij van de bovenregionale werkgelegenheid gemiddeld 29 procent is geconcentreerd in 
het stadscentrum, 58 procent is geconcentreerd in subcentra met tenminste vijfduizend 
arbeidsplaatsen en slechts 14 procent is verspreid over de rest van de regio. Onder andere 
hieruit blijkt dat in Europese steden verstrooiing van werkgelegenheid over de gehele regio 
maar zeer beperkt voorkomt, dit in tegenstelling tot de situatie in een aantal Noord-
Amerikaanse steden. De decentralisatie heeft weliswaar plaatsgevonden, maar de 
bovenregionale werkgelegenheid is voor het grootste gedeelte opnieuw geconcentreerd in 
nevencentra. 
 
Opvallend is de locatie van deze nevencentra. In de literatuur wordt vaak het beeld geschetst 
dat de decentralisatietrend de regionale functie van de centrale stad uitholt doordat de nieuwe 
nevencentra overwegend in de stedelijke periferie liggen. Dit is echter geen goede weergave 
van de situatie in veel Europese steden. Het blijkt dat veel van de nieuwe subcentra juist in de 
centrale stad liggen, vaak nabij ringwegen of andere stedelijke hoofdwegen. Twee ‘Europese’ 
varianten van de policentrische structuur kunnen worden onderscheiden. Ten eerste de 
stedelijk-policentrische structuur, waarbij vrijwel alle nieuwe subcentra gelegen zijn binnen 
de gemeentegrenzen van de centrale stad. Daarnaast is er een aantal steden met zowel 
nevencentra in de centrale stad als in de omliggende gemeenten. Deze regionaal-
policentrische structuur lijkt weliswaar meer op het algemene beeld dat voornamelijk is 
gebaseerd op Noord-Amerikaanse literatuur, maar de aanwezigheid van sterke nevencentra in 
de centrale stad is toch een wezenlijk verschil. Het dichtheidsverloop van de drie genoemde 
policentrische structuren is weergeven in figuur 1. 
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Figuur 1: Drie policentrische stedelijke structuren 

Vervolgens is gekeken naar verschillen in mobiliteitspatronen. Ook hier bleek de variëteit 
tussen steden groot. Terwijl in Bern and Amsterdam slechts 30% van alle verplaatsingen met 
de auto wordt gemaakt, is dit in Bordeaux, Toulouse of Wiesbaden ongeveer 50%. De 
stedenvergelijking bevestigt dat deze verschillen in mobiliteit deels verklaard worden door de 
geobserveerde verschillen in stedelijke structuur. Europese steden met een regionaal-
policentrische structuur hebben, in tegenstelling tot monocentrische steden, een relatief klein 
aandeel autoverkeer. Dit is opvallend omdat vaak wordt aangenomen dat juist de 
monocentrische structuur optimaal is voor het openbaar vervoer. Een policentrische structuur 
zou minder goed aansluiten op de radiale structuur van veel openbaar vervoer netwerken en 
daarom autogebruik in de hand werken. Ook opvallend is dat de steden met een stedelijk-
policentrische structuur het hoogste aandeel autoverkeer hebben. Een mogelijke verklaring 
ligt in de stadsgrootte van deze steden. Zij zijn te klein voor goed openbaar vervoer en te 
groot om nog veel verplaatsingen met de fiets of wandelend te doen.  

Voor een aantal mobiliteitsindicatoren is de relatie met stedelijke structuur statistisch 
significant, zelfs als gecontroleerd wordt voor de invloed van andere variabelen die mogelijk 
van invloed zijn op de geobserveerde mobiliteitsverschillen. Vooral verschillen in het 
marktaandeel van openbaar vervoer, het aandeel autoverkeer in het woon-werk verkeer, het 
aantal dodelijke verkeersongevallen en het ruimtelijke patroon van verkeerstromen worden 
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gedeeltelijk verklaard door verschillen in het ruimtelijke patroon van bovenlokale 
werkgelegenheid.  

Regionaal-ruimtelijk mobiliteitsbeleid  
De literatuur suggereert dat stedelijke regio’s de stedelijke structuur kunnen beïnvloeden 
doormiddel van een compacte-stadbeleid, een netwerkstadbeleid of een verspreidingsbeleid. 
In hoofdstuk 6 is een analyse gemaakt van het regionaal-ruimtelijk beleid in negentien 
Europese steden. Onderzocht is in hoeverre de praktijk in deze steden overeenkomt met de in 
de literatuur circulerende interpretaties van de genoemde ruimtelijke beleidsstrategieën. Met 
behulp van clusteranalyse zijn drie beleidsstrategieën geïdentificeerd die de Europese praktijk 
goed weergeven. Ten eerste is er een aantal steden met een compacte-stadbeleid. Zij proberen 
de monocentrische stedelijke structuur te behouden. Een tweede groep steden heeft een 
reactief netwerkstadbeleid. Deze steden hebben geaccepteerd dat decentralisatie van 
werkgelegenheid naar de stedelijke periferie onomkeerbaar is en dat het beter is op deze trend 
te anticiperen door werkgelegenheid opnieuw te concentreren in perifere nevencentra. De 
geplande nevencentra zijn vaak relatief kleinschalig en monofunctioneel en men is 
terughoudend in het promoten van nevencentra. Tenslotte is er een groep steden met een 
proactief netwerkstadbeleid. Dit zijn steden waarbij decentralisatie van werkgelegenheid een 
vereiste is omdat de binnenstad de groei niet aankan. De nevencentra die deze steden 
ontwikkelen zijn geen monofunctionele bedrijfsterreinen maar zelfstandige en veelzijdige 
stedelijke centra. Binnen de set van onderzochte Europese steden waren er geen steden met 
een verspreidingsbeleid.  
 
Het netwerkstadbeleid heeft in de Europese context een eigen interpretatie. Meestal wordt de 
netwerkstad omschreven als een stelsel van zelfstandige en veelzijdige stedelijke centra die 
niet hiërarchisch aan elkaar gerelateerd zijn. De binnenstad speelt veelal geen bijzondere rol 
in het netwerk. De drijvende kracht achter het ontstaan van dergelijke centra is het ontstaan 
van een netwerkeconomie waarin productieketens ruimtelijk uit elkaar zijn getrokken en 
soortgelijke activiteiten clusteren in nevencentra. In veel Europese steden is de interpretatie 
van het netwerkstadconcept anders, of op zijn minst breder, dan deze economische 
interpretatie. Het netwerkstadbeleid is juist wel gericht op hiërarchie tussen stedelijke centra, 
is gemotiveerd door de wens om het gebruik van openbaar vervoer te stimuleren en 
versterking van de binnenstad is vaak integraal onderdeel van de strategie. De te ontwikkelen 
nevencentra liggen vaak binnen de gemeentegrenzen van de centrale stad en versterken 
daarom op het regionale schaalniveau de monocentrische structuur. De netwerkstad is dan ook 
veel meer een variant op het compacte-stadconcept, en niet een alternatief. Beide strategieën 
proberen stedelijke dichtheid en hiërarchie te stimuleren en beide strategieën zijn het gevolg 
van de ambitie van lokale overheden om de ruimtelijke ontwikkeling van de stad te reguleren, 
onder andere ten dienste van het mobiliteitsbeleid. 
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De toepasbaarheid van regionaal-ruimtelijk 
mobiliteitsbeleid 
Wat verklaart de verschillen in regionaal-ruimtelijk mobiliteitsbeleid tussen steden? Waarom 
kiezen sommige steden voor een compacte-stadbeleid en andere voor een netwerkstadbeleid? 
In hoofdstuk 7 is onderzocht in welke mate deze verschillen in ruimtelijke strategieën 
samenhangen met verschillen in de stedelijke geografie. Uit de analyse is gebleken dat 
ruimtelijk mobiliteitsbeleid op regionale schaal voornamelijk samenhangt met de stadsgrootte. 
Kleine steden hebben vaak een compacte-stadbeleid terwijl grote steden veelal een 
netwerkstadbeleid hebben. De helft van de variatie in het regionale stedelijke-structuurbeleid 
wordt verklaard door verschillen in de stadsgrootte. Daarnaast zijn andere elementen van de 
stedelijke geografie van belang. De aanwezigheid van een kwetsbare historische binnenstad 
en de beperkte mogelijkheden om de binnenstad nog verder te verdichten leiden ertoe dat 
steden eerder voor een netwerkstadbeleid kiezen. Steden met een industrieel verleden en 
steden met veel studenten en andere kleine huishoudens houden vaak relatief lang vast aan 
een compacte-stadbeleid. De variatie in ruimtelijk mobiliteitsbeleid op de regionale schaal 
wordt voor driekwart verklaard door deze elementen van de stedelijke geografie. 
  
Het blijkt dat de keuze voor een netwerkstadbeleid vooral wordt bepaald door de beperkte 
uitbreidingsruimte in de binnenstad. In dit opzicht zijn Europese steden niet anders dan steden 
elders. Hoewel de ambitie om de stedelijke groei aan de rand van de stad in goede banen te 
leiden een typische Europese strategie is (Parr, 2004), is het voor de meeste Europese steden 
niet de hoofdreden om een netwerkstadbeleid te adopteren. Ook de theorie dat 
netwerkstadbeleid een antwoord is op het ontstaan van een netwerkeconomie kon niet of 
nauwelijks bevestigd worden door middel van de stedenvergelijking. Er is geen correlatie 
tussen de huidige economische groei en de keuze voor een netwerkstadbeleid of compacte-
stadbeleid.  

De effectiviteit van regionaal-ruimtelijk mobiliteitsbeleid 

De effectiviteit van compacte-stadbeleid of netwerkstadbeleid wordt vaak bepaald op basis 
van theoretische of modelmatige beschouwingen. Veelal worden beide beleidsstrategieën 
tegen elkaar afgezet. Uit dit onderzoek is echter gebleken dat beide beleidstrategieën niet 
zozeer alternatieven voor elkaar zijn maar elkaar opvolgen. Bovendien is uit literatuurstudie 
gebleken dat niet de beleidstrategie bepalend is voor het succes van regionaal-ruimtelijk 
mobiliteitsbeleid maar de juridische, financiële en institutionele vormgeving van het 
ruimtelijke beleidskader. Om aan te tonen dat regionaal-ruimtelijk mobiliteitsbeleid effectief 
kan zijn, is in hoofdstuk 8 het beleid geëvalueerd van een stad waar de condities voor 
regionaal-ruimtelijk mobiliteitsbeleid relatief goed zijn. Gekozen is voor de stad Amsterdam 
omdat deze stad gebruik kan maken van nationale wetgeving die de stad in staat stelt lokale 
ruimtelijke ontwikkelingen tegen te gaan of te stimuleren. Om er zeker van te zijn dat 
waargenomen effecten ook daadwerkelijk het resultaat zijn van het gevoerde beleid, is tevens 
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het beleid van de stad Rome geëvalueerd. Rome heeft net als Amsterdam een 
netwerkstadbeleid. De hypothese was dat in Rome niet dezelfde ruimtelijke ontwikkelingen 
waarneembaar zijn als in Amsterdam, aangezien in Rome een goed ruimtelijk beleidskader 
ontbreekt.  
 
Uit de vergelijking van Amsterdam en Rome blijkt dat regionaal-ruimtelijk mobiliteitsbeleid 
effectief kan zijn, mits dit beleid is ingebed in een goed ruimtelijk beleidskader. Amsterdam is 
relatief succesvol in het beïnvloeden van ruimtelijke ontwikkelingen. Ruimtelijke 
ontwikkelingen zijn grotendeels in lijn met beleidsintenties. Een relatief groot aandeel van de 
gedecentraliseerde werkgelegenheid komt terecht in nevencentra die in eerdere 
plandocumenten zijn aangewezen. In Rome daarentegen is er geen verband tussen de 
ruimtelijke ontwikkelingen en de beleidsintenties. Hoewel het ruimtelijke patroon van 
stedelijke ontwikkeling wel policentrisch is geworden in de periode 1970-1990, komen de 
locaties van de ontstane nevencentra en de geplande nevencentra niet overeen. Dit betekent 
ook dat veel werkgelegenheid niet is geconcentreerd rond de belangrijkste openbaar vervoer 
assen, d.w.z. de twee metrolijnen van Rome. Het blijkt dat dit effect heeft op het 
mobiliteitspatroon. In Amsterdam is het aandeel openbaar vervoer gestabiliseerd terwijl Rome 
nog steeds kampt met afnemend openbaar vervoer gebruik.  
 
Het is opvallend dat ruimtelijk beleid niet nodig is om een policentrische stedelijke structuur 
te bewerkstelligen. De ruimtelijke ontwikkeling van Rome suggereert dat een dergelijke 
structuur ook zonder beleidsinterventie kan ontstaan. Doordat in Europa de 
aantrekkingskracht van de stadscentra relatief groot is, zoeken veel werkgevers een locatie in 
de directe nabijheid van de binnenstad. Aangezien de vrije ruimte in de stedelijke omgeving 
echter beperkt is, ontstaat vanzelf een tendens tot bundeling. Deze concentratietendens hoeft 
echter geen effect te hebben op de mobiliteit. Zonder ruimtelijk beleid is er immers geen 
waarborg dat de nieuwe stedelijke centra ontstaan op locaties nabij bestaand openbaar 
vervoer. De ontstane policentrische structuur hoeft niet automatisch samen te vallen met de 
configuratie van het openbaar vervoer systeem. Regionaal-ruimtelijk mobiliteitsbeleid is 
nodig om de ontwikkeling van nevencentra te laten plaatsvinden rondom haltes van het 
openbaar-vervoernetwerk zodat optimaal gebruik wordt gemaakt van deze infrastructuur.  

Implicaties voor de Europese stad and stedelijk 
beleid  
De resultaten ondersteunen de beleidsambitie van veel Europese steden. Hoewel het effect 
van regionaal-ruimtelijk mobiliteitsbeleid niet overschat moet worden, zijn er duidelijke 
aanwijzingen dat dergelijk beleid op de lange termijn kan bijdragen aan het oplossen van 
stedelijke mobiliteitsproblemen. Dergelijk beleid moet dan wel ingebed zijn in een adequaat 
juridisch, financieel en institutioneel beleidskader en moet tevens ingebed zijn in een 
gebalanceerd beleidspakket met zowel mobiliteitsmaatregelen als ruimtelijke maatregelen. 
Het mobiliteitspatroon in de Europese steden in steden als Amsterdam, Stockholm and 
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Kopenhagen bewijst dat het langdurig en consequent toepassen van regionaal-ruimtelijk 
mobiliteitsbeleid kan bijdragen aan het bereiken van duurzame stedelijke mobiliteit. 
 
Regionaal-ruimtelijk mobiliteitsbeleid is maatwerk. Uit de stedenvergelijking is gebleken dat 
de vraag naar de beste beleidsstrategie bezien moet worden vanuit het stedelijke groeiproces. 
In plaats van te vragen naar de beste beleidsstrategie zouden stedelijke overheden zich moeten 
afvragen op welk moment in het stedelijke groeiproces de stad van een monocentrische naar 
een policentrische structuur moet overgaan. De ervaringen in Europese steden leert dat het 
omslagpunt ligt bij een stadsgrootte van 1 tot 1,5 miljoen inwoners. Als een stad echter een 
kwetsbare historische binnenstad heeft, zou men eerder een netwerkstadbeleid kunnen 
introduceren. De aanwezigheid van veel in onbruik geraakte binnenstedelijke haven- en 
industrieterreinen, evenals de aanwezigheid van veel studenten en andere kleine huishoudens, 
kan juist een reden zijn om langer vast te houden aan het compacte-stadbeleid. 
 
Men kan er niet zonder meer van uitgaan dat de ontwikkeling van een monocentrische naar 
een policentrische structuur de komende decennia doorzet. De groei van de bevolking was een 
belangrijke motor achter dit proces en deze groei neemt de komende jaren in veel Europese 
landen en steden sterk af. Regionaal-ruimtelijk beleid zal meer in het teken staan van 
stedelijke transformatie en wellicht zelfs stedelijke krimp. In een scenario van stedelijke 
krimp zou men zich kunnen voorstellen dat steden teruggrijpen op het compacte-stadbeleid. 
Dresden is hier een voorbeeld van.  
 
De resultaten geven geen aanleiding om de geografische schaal van planologisch onderzoek 
en beleid te vergroten. De relatief compacte en stedelijke policentrische structuur die 
kenmerkend is voor veel Europese steden suggereert dat, anders dan in de Verenigde Staten, 
de centrale steden veel dominanter blijven in Europa. Op de regionale schaal blijven veel 
Europese steden monocentrisch, waarbij er op het schaalniveau van de centrale stad een 
policentrische structuur kan ontstaan. Ruimtelijke planning op het schaalniveau van de 
Randstad of zelfs op het schaalniveau van Europa lijkt dan ook weinig opportuun.  
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APPENDIX 2: HARMONISATION OF 
URBAN DATA  

Conversion of the French workday-data into 
weekday-data 
For France adjustment factors were obtained from the National Travel Survey Data 1994. Trip 
rate and modal split data were weighted with the factors given in table 1. For example, the trip 
rate per person per day in Anger was lowered by multiplying the measured value with 0,94. 
This reflects the fact that people travel less in the weekend. Trip rates based on average 
weekdays are therefore usually lower then trip rates based on average working days. The 
same can be said for the modal split data. In weekends people travel less with public transport 
and car occupancy is much higher.  
 
Distance travelled, travel time and travel speeds remained unchanged because the difference 
between 5 and 7 days data was less then 1 percent. 
 
Table 1: adjustment factors to convert French five day survey data into seven day data 
Indicator Total 
Trip rate per person per day 0,94 
Distance travelled per person per day 1,00 
Travel time per person per day 1,00 
  
Modal split   
Walk 0,99 
Bike 0,99 
Motorbike 0,99 
Car driver 0,97 
Car passenger 1,20 
Public transport 0,86 
 
 

Conversion of German data to adjust for the 
omission of trips longer than 100 km   
In Germany trips above 100 kilometres are excluded because transport surveys are often 
executed at the urban level and are commissioned by urban or regional governments. This 
omission asks for special attention, especially when it comes to average trip distances and trip 
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duration (and consequently trip speeds). Using the data of Heidemann (1993) the size of the 
impact of this omission was determined.  
• The average trip distance is 40% higher when trips above 100 kilometres are included. 

Consequently, all trip distance data was multiplied by a factor 1,4. 
• Trip durations are 10 higher when trips above 100 kilometres are included. 

Consequently, trip duration data were multiplied by a factor 1,1. 
• The impact of the exclusion of large distance trips on trip frequencies is not significant 

and this is also valid for the modal split data. Heidemann (1993) for example finds that 
interurban trips count for only 3% of the total number of trips. No adjustments to the 
original trip frequency and modal split have been made. 

Conversion of French safety data to adjust for 
definition differences 
French data on fatal accidents, based on cases in which death occurs within 6 days of 
accident, have been adjusted to the European standard that subscribes that all cases in which 
the death occurs within 30 days of accident should be taken into account. In Germany, The 
Netherlands and Switzerland this standard definition is used. The International Road Traffic 
and Accident Database52 operated by the OECD/RTR includes adjustment factors to 
harmonise safety data across Europe. French fatal accident data produced after 1993 is 
multiplied by 1,057. This factor is also used in this study.  

Estimation of missing data in four German cities 
on basis of auxiliary data  
In the case four German cities (Bonn, Hanover, Munich and Wiesbaden) regional data was 
unavailable. The pragmatic approach of “borrowing strength”, proposed by Eurostat (2004), is 
used to estimate the data value for the required zone on basis of auxiliary data. In the case of 
these four cities, urban region data was unavailable while central city data was available. This 
central city data might be good predictors for the regional values since most of the residents 
of the region live in the central city. To determine the correctness of this, regression analyses 
were carried out, using all cities of which central city and regional data was available. Scatter 
plots were made that plotted the relationship between central city data and regional data. It 
appeared that for most indicators there was a strong linear relationship. To test the strength of 
the linear correlations, Pearson correlations going through to the origin were computed. They 
are given in table 2. The strength of the relationships is reflected in the high significance of 
the correlations (< 0,0000). Based on these results, it was concluded that central city data 

                                                 
52 OECD/RTR, Definitions and data availability. Special report of the IRTAD. 
http://www.bast.de/htdocs/fachthemen/irtad/utility/special_rep_definitions.pdf 
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gives a good indication of the regional value, provided that the former is multiplied by the 
adjustment factor. For instance, car ownership rates are in all cities approximately 12% higher 
in the region (which includes also the central city) than in the central city. Hence, regional car 
ownership rates in the four German cities are estimated by multiplying the central city car 
ownership value by 1,124. 
 
Table 2: Correlations between central city data and regional data  

Indicator N Correlation
coefficient 

Sig. Adjustm. 
factor* 

Car ownership per household 30 0,69 0,000 1,124 
Trips per person per day 24 0,86 0,000 0,979 

Distance travelled per person per day 14 0,92 0,000 1,046 

Travel time per person per day 24 0,95 0,000 0,963 

Percentage of car in trip modal split  25 0,85 0,000 1,130 

Percentage of public transport in trip modal split  25 0,97 0,000 0,797 

Percentage of slow modes in trip modal split  25 0,69 0,000 0,897 

Average speed car 14 0,95 0,000 1,027 
Average speed public transport  14 0,97 0,000 1,004 

Duration average cartrip 23 0,98 0,000 0,964 

Duration average public transport trip 23 0,98 0,000 1,045 

 * Factor to estimate regional values on basis of central city data.  
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APPENDIX 3: CORRELATION MATRIX  
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