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Preface 

A challenging trip 

The picture on the cover of this book shows the reconstruction of highway A9 near the 
town of Badhoevedorp in the Netherlands. This project nicely introduces the main theme 
of this study on area-oriented infrastructure planning: the tension between highways as 
part of (inter)national transportation networks and the local landscape of the surrounding 
areas.  

The original highway, seen in the centre of the picture, forms a barrier between the 
northern and southern parts of the town. That means that the highway is not only part of 
a large scale transport network, it is also a dominant element in the local spatial structure. 
To enlarge the road’s capacity, to get rid of the road’s barrier effect and to create 
opportunities for urban redevelopment, the highway is now being relocated south of the 
town. The relocation serves the interests of the local municipality, regional authorities and 
the national ministry of Infrastructure and the Environment. For years these stakeholders 
have cooperated to combine their interests, as well as those of private stakeholders, in an 
integrated development plan. The relocated highway can be seen on the right side of the 
picture. This view emphasizes the infiltrating character that highways can have as they 
cut through local landscape structures, such as underlying roads, canals and the typical 
layout of the polder landscape.  

The reconstruction of highway A9 is also illustrative for this study in another way. This 
project is one of the nine cases that this study explores. Project documents have been 
studied and interviews have been held with people representing the various 
organizations that were involved in planning these projects. In the period following the 
completion of the case study, realization of the A9-project has started and the construction 
works are now nearing completion. Simultaneously to this study.  

The picture brings back memories of the research that was undertaken for this study. In 
April 2013 I cycled from Hoofddorp to Badhoevedorp, following an interview at the 
municipality’s planning office, for a site visit. Since this study is not only about the 
interactions between the sectors of highways and other land uses that take place in in 
planning offices, but also includes ideas about the actual, functional-spatial 
interrelatedness of those interests, I wanted to see the impact of the highway on the town 
with my own eyes. I did that with the other cases as well, but the low temperature and 
strong headwinds made this 22 kilometer cycling tour through the open polder landscape 
an especially challenging trip. 

Like the cycling trip to Badhoevedorp, the study as a whole may be described as a 
challenging trip. A trip that has taken a few years more than initially anticipated. A trip 
that has taken me to corners of the Netherlands, Europe and outside of that. A trip that 
has taught me a lot about doing research. But above all, a trip that has given me the 
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opportunity to meet many interesting people in planning practice and research. 
Consequently, this trip has not only been challenging, it has also been very satisfying. 

Although, in the end, I am the one that will be defending this thesis, many people have 
accompanied and supported me in the production of it.  

In the first place, the completion - but also the start - of this study would not have been 
possible without my supervisors, Jos Arts and Taede Tillema. I would like to thank you 
for the discussions that we had about the topic and about doing research. Jos, your vision 
on the topic, your practical and academic knowledge about infrastructure planning and 
your enthusiasm have been very inspiring. Taede, your analytical view, your research 
experience and your encouragement to look deeper have helped me a lot. Nevertheless, 
in the end, I think it is the support from both of you, your trust, and your continued efforts 
to read and discuss my work (often at 8 AM in Rijkswaterstaat’s coffee corner in The 
Hague) have been most important to me. Thank you very much for that. 

Next to my supervisors also Terry van Dijk and Sander Lenferink have contributed to the 
work in this thesis as co-authors. The conversations that we had about the role of design 
in infrastructure planning and about the application of value capture mechanisms have 
greatly enhanced the quality and depth of this study. I would like to thank you for the 
inspiring discussions that we had on these themes and for your tips about writing.  

However, the list of people that contributed to the completion of this study is wider than 
the people that supported the writing. First of all, my fellow PhD’s from the programme 
‘Duurzame wegen’ - Sander, Tim, Catherine, Marije, Jannes, Arjan, Wim and Frits - 
deserve a great thank you. With great pleasure I think back to the fun and inspiring 
discussions that we had about infrastructure planning and about doing research. It is a 
great boost to be surrounded by a group of people who are dealing with comparable 
challenges. I am delighted to see that the hard work that we all put in to our studies is 
paying off.  

In addition to the Duurzame Wegen-group, I must also thank many others from the 
Faculty of Spatial Sciences’ department of planning. It is an inspiring location to work as 
a PhD, with a great sense of community among the staff. Therefore, I would also like to 
thank Ferry, Ward, Stefan, Sarah, Chris, Jessica, Britta, Jasper H., Jasper M., Melanie, Uma, 
Mohammed, Eduardo, Laksmi, Mita, Taufiq, Rongdi, Yang, Ruiqian, Katharina, Elen and 
Shuhai for your collegiality and distractions from work - from time to time. But academic 
cooperation is of course not constrained by the borders of universities. Wendy, Els and 
Andrew many thanks for the cooperation and sharing your ideas. 

Of course, doing this study would not have been possible without the cooperation of 
many people from Rijkswaterstaat, from the Ministry of Infrastructure and the 
Environment and from provinces, municipalities and consultancy companies throughout 
the Netherlands and outside of it. This includes the people that I interviewed, but also 
people that provided me with information about relevant projects, initiatives and events 
from the world of highway planning, and the people that involved me in their work, such 
as the development of the Omgevingswijzer. It has given me a rich and valuable inside 
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view of the activities that are going on in planning at the interface of highways and other 
land uses. Thanks a lot for sharing your enthusiasm and knowledge, for your cooperation 
and for involving me in your activities, and for your openness and time. 

From late 2014 onwards, I have combined the completion of this thesis with a new job at 
Sweco. Finding my way in this new environment has been an additional challenge. At the 
same time, I think it has given me the balance that I needed to stay motivated to finish this 
study. At Sweco I was welcomed warmly by my new colleagues from the team planning 
and mobility. I am thankful for the patience and understanding that you showed when I 
kept on working to finalize my PhD-study.  

Since this PhD-project has dominated my agenda for the past years, I must also thank my 
friends and family from outside the academic community. It is good to have friends who, 
despite not being able to meet up regularly, remain interested in good conversations, 
positive words, help with construction works, fun activities, good diners or just a few 
beers. Thanks a lot for that. Furthermore, I especially want to thank my parents, Janneke 
and Remco, my grandmothers, and my parents-in-law. I know that the progress of my 
study has not always been clear to you and I can very well imagine that you wondered 
when this was going to end. Nevertheless, you never lost interest and, from time to time, 
kept on informing about the progress that I was making.  

Finally, there is one person that has accompanied me the whole trip. Anne, I very well 
remember the day when I was making up my mind whether or not to apply for this 
position. We sat on a bench near the pond at the Zernike Campus. I decided to do it and 
throughout the entire seven year period you supported me, encouraged me, put me to 
work, distracted me and checked my work. Thank you very much for that. And now that 
this one is over, it is time for new trips and adventures, together.  

 

Niels Heeres 

Amersfoort, December 2016 





 
 IX 

Table of contents 

 
Figures and tables ...................................................................................................................... XI	
 
1	 Introduction: Development of national highway networks in a local spatial 

context ................................................................................................................................... 1	
1.1	 The changing infrastructure-land use interface ................................................................ 3	
1.2	 Towards a conceptual framework ...................................................................................... 8	
1.3	 Aims and focus ................................................................................................................ 16	
1.4	 Research approach ........................................................................................................... 19	
1.5	 Outline of the study ......................................................................................................... 22	
References ................................................................................................................................... 24	

 
2	 Integration in Dutch planning of motorways: From “line” towards “area-

oriented” approaches ....................................................................................................... 31	
2.1	 Introduction ..................................................................................................................... 33	
2.2	 Rationale for integrated road infrastructure planning .................................................... 34	
2.3	 Historical analysis of policy integration in motorway planning in the Netherlands ..... 37	
2.4	 Conceptualization of integration in infrastructure planning in the Netherlands .......... 42	
2.5	 International perspectives on integrated road infrastructure planning .......................... 46	
2.6	 Discussion and themes for further research .................................................................... 50	
References ................................................................................................................................... 52	

 
3	 Dealing with interrelatedness and fragmentation in road infrastructure 

planning: An analysis of integrated approaches throughout the planning 
process in the Netherlands ............................................................................................. 57	

3.1	 Introduction ..................................................................................................................... 59	
3.2	 Integration at the interface between road infrastructure and other land uses ................ 61	
3.3	 Integrated infrastructure planning in the Netherlands .................................................. 65	
3.4	 Integration throughout infrastructure planning processes ............................................. 67	
3.5	 Discussion of findings ..................................................................................................... 75	
3.6	 Concluding remarks ........................................................................................................ 78	
References ................................................................................................................................... 80	

 
4	 Coping with interrelatedness and fragmentation at the infrastructure-land use 

interface: The potential merits of a design approach ................................................ 85	
4.1	 Introduction ..................................................................................................................... 87	
4.2	 Towards a conceptual view on design in infrastructure planning ................................. 90	
4.3	 Research approach ........................................................................................................... 94	
4.4	 Findings from the expert interviews ............................................................................... 96	
4.5	 Two design approaches in integrated infrastructure projects ....................................... 100	
4.6	 Discussion: crossing boundaries ................................................................................... 109	
4.7	 Concluding remarks ...................................................................................................... 113	
References ................................................................................................................................. 115	



 

 X 

 
5	 The changing role of decision support instruments in integrated infrastructure 

planning: Lessons from the Sustainability Check ................................................... 121	
5.1	 Introduction ................................................................................................................... 123	
5.2	 Theory: decision support for integrated infrastructure planning ................................. 125	
5.3	 Research approach ......................................................................................................... 129	
5.4	 Empirical results: pilot applications of the Sustainability Check .................................. 132	
5.5	 Comparison SC and CBA .............................................................................................. 137	
5.6	 Discussion ..................................................................................................................... 140	
5.7	 Concluding remarks ...................................................................................................... 144	
References ................................................................................................................................. 146	

 
6	 Beyond financial value capturing? Interactions between value capturing and 

cooperation at the interface of road infrastructure and land use planning ........ 151	
6.1	 Introduction ................................................................................................................... 153	
6.2	 Theory ............................................................................................................................ 154	
6.3	 Research approach ......................................................................................................... 159	
6.4	 Current practice: Infrastructure-land use integration in Dutch planning ................... 161	
6.5	 Analysis: Influence of VC on multilevel cooperation .................................................... 167	
6.6	 Conclusions ................................................................................................................... 169	
References ................................................................................................................................. 171	

 
7	 Conclusions: Towards more sustainable planning of highway infrastructure? 175	

7.1	 A study on area-oriented infrastructure planning ........................................................ 177	
7.2	 Research findings: Exploring the core elements of area-oriented approaches ............... 178	
7.3	 Discussion: directions for area-oriented approaches in road infrastructure planning .. 189	
7.4	 Reflection and research agenda ...................................................................................... 198	
7.5	 Practical recommendations: Lessons for infrastructure planning ................................ 201	
7.6	 Concluding remarks ...................................................................................................... 208	
References ................................................................................................................................. 210	

 
English summary ...................................................................................................................... 213	
Nederlandse samenvatting ...................................................................................................... 225	
 
Appendix 1: Cases ..................................................................................................................... 239	
Appendix 2: Interviews ............................................................................................................ 241	
Appendix 3: Interview formats ............................................................................................... 243	
Appendix 4: The MIRT-programme ...................................................................................... 253	
Appendix 5: Project milestones Eindhoven and Maastricht ............................................ 255	
Appendix 6: Sustainability Check ......................................................................................... 257	
Appendix 7: Additional information chapter 6 ................................................................... 259	
Appendix 8: Biography ............................................................................................................ 261	
 
  



 
 XI 

Figures and tables 

Figures 
1.1.  An example of parkway-like development in the Netherlands  
1.2.  Illustrations of land use morphologies resulting from ‘incrementally formed 

collages’ 
1.3.  A “planning chain” 
1.4.  Three stages of integrated planning at the infrastructure-land use interface 
1.5.  A conceptual model of planning at the infrastructure-land use interface 
1.6.  Overview of studied cases 
1.7.  Overview of the chapters of this study 
2.1.  The concept of area-oriented planning as a translation of sustainability principles 
2.2.  Trends towards area-oriented infrastructure planning 
2.3.  Area-oriented approaches in road infrastructure combine inside-out and outside-in 

perspectives 
2.4.  Relationship between different approaches to infrastructure planning and the level 

of integration, actor involvement and spatial dimensions 
3.1.  Instrumental matrix of integration, revealing several conceptual types of 

integration  
3.2.  Overview of development ambitions in the Eindhoven region 
3.3.  Planned infrastructure construction and interventions in liveability in the 

Eindhoven region 
3.4.  The route of the A2 through Maastricht prior to redevelopment 
3.5.  The development of the Eindhoven and Maastricht cases over time  
4.1.  A functional-spatial spectrum of design: territorially vs. relationally driven design 
4.2.  Two extremes concerning design processes: between solutionism and collaborative 

exploration 
4.3.  A conceptual model visualizing four (extreme) design strategies  
4 4.  The integrated plan RvdR Nijmegen 
4.5.  The proposed works at the Utrecht Ring Road  
4.6.  Two configurations for the bypass system on the eastern section of the ring road  
4.7.  An adapted version of the conceptual model 
5.1.  Theoretical view on the value of planning alternatives 
5.2.  The location of the case studies within the Netherlands 
5.3.  Completed ‘synergy wheels’ for the N309 project and the A1-Zone  
5.4.  The N309 at ’t Harde 
5.5.  The A1-Zone programme 
5.6.  Decision support for area-oriented infrastructure planning  
6.1.  A conceptual model of the relationships between value capturing and integrated 

road infrastructure planning 
6.2.  The reciprocal relation between various cooperative values of VC in integrated 

road infrastructure planning 
7.1.  Several planning approaches at the infrastructure-land use interface 
7.2.  The elements of technical and relational design are complementary 
7.3.  Decision support for area-oriented infrastructure planning  



 

 XII 

7.4.  The financial and cooperative value of the application of value capture 
mechanisms 

7.5.  The need for an area-oriented approach is determined by the internal and external 
interdependence 

7.6.  The scope of area-oriented planning may be demarcated along three axis 
7.7.  Area-oriented planning as an iterative process consisting of six steps 
7.8.  An adjusted planning chain displaying a collective public initiative 

Tables 

2.1.  Selection of influential policy documents regarding developments in the 
Netherlands 

3.1.  Operational and strategic motivations for integrated planning strategies 
3.2.  Solution spaces representing three ranges of functional integration 
3.3.  Three coalition types 
4.1.  Fragmentation of planning cultures  
4.2.  Overview of interviewed design experts  
4.3.  Examples illustrating the practical merit of design per case 
4.4.  Examples of the impact of the applied design approaches on aspects of project 

implementation  
4.5.  Strengths and weaknesses of technical and relational design  
5.1.  Interpretations of the functions of decision support systems  
5.2.  The contrast between innovative and conventional instruments 
6.1.  Parameters for cooperation between fragmented actors at infra-land use interface 
6.2.  Three different value capture types 
6.3.  A comparative overview of project finances  
6.4.  Value capture stages in the explored projects  
7.1.  The positive and negative effects of line-oriented and area-oriented planning 

approaches 
7.2.  A research agenda 
7.3.  Recommendations for operationalization of the six step area-oriented planning 

process  


